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> yy ABOUT THE OFFICE OF SCIENTIFIC 
AND TECHNICAL INFORMATION 


The Office of Scientific and Technical Information 
(OSTI) in Oak Ridge, Tennessee, has been the national 
center for scientific and technical information for the 
Department of Energy (DOE) and its predecessor agencies 
since 1946: In developing and managing DOE’s technical 
information program, OSTI places under bibliographic 
control not only DOE-originated information but also 
worldwide literature on scientific and technical advances 
in the energy field and announces the source and availabil- 
ity of this information. Although the literature of science 
is emphasized, coverage extends to DOE programmatic, 
socioeconomic, environmental, legislative/regulatory, en- 
ergy analysis, and policy-related areas. To accomplish the 
mission of furnishing centralized support for Departmental 
elements in managing their scientific and technical infor- 
mation, OSTI builds and maintains computerized data 
bases and disseminates information via computerized 
retrieval systems and announcement publications such as 
abstract journals, bibliographies, and bulletins. Direct 
access to OSTI’s Energy Data Base (EDB) and Nuclear 
Science Abstracts Data Base (NSA) is available to the 
U. S. scientific community through commercial on-line 
retrieval systems. Access to these data bases from outside 
the United States is available only through formal 
exchange agreements. The current-year EDB records, 
DOE Research-In-Progress, and various other specialized 
DOE data bases are available to DOE offices aah ota 
tors and other government agencies through the OSTI 
Automated Retrieval System (OARS), which is a major 
component of the Integrated Technical Information Sys- 
tem (ITIS). In addition to providing access to the OSTI 
on-line systems, ITIS serves as a gateway to other govern- 
ment and commercial systems and provides information 
merging for customized information products. The Office 
of Scientific and Technical Information has developed sys- 
tems to record and communicate energy-related research- 
in-progress information, to track research report deliver- 
ables from DOE contractors, to test and make available 
DOE-funded computer software —- with scientific 
and management applications, and to produce special pub- 
lications in support of DOE program offices. To manage 
DOE’s technical information resources effectively, OSTI’s 
program is one of continual development and evaluation of 
new information products, systems, and technologies. 
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ABOUT ENERGY RESEARCH ABSTRACTS 


Energy Research Abstracts (ERA) provides abstracting 
and indexing coverage of all scientific and technical 
reports, journal articles, conference papers and proceed- 
ings, books, patents, theses, and monographs originated 
by the U. S. Department of Energy, its laboratories, 
energy centers and contractors. ERA also covers other 
energy information prepared in report form by federal 
and state government organizations, foreign govern- 
ments, and domestic and foreign universities and 
research organizations. The user should remain aware 
that ERA coverage of non-report literature is limited to 
that generated by Department of Energy activity. 

ERA is comprehensive in its subject scope, encom- 
passing the DOE’s research, development, demonstra- 
tion, and technological programs resulting from its broad 
charter for energy sources, supplies, safety, environmen- 
tal impacts, and regulation. 

ERA is available on an exchange basis to universi- 
ties, research institutions, industrial firms, and publish- 
ers of scientific information. Inquiries should be 
directed to the Office of Scientific and Technical Infor- 
mation, P. O. Box 62, Oak Ridge, TN 37831. 

ERA is available to the public on a subscription basis 
from the Superintendent of Documents, U. S. Govern- 
ment Printing Office, Washington, D. C. 20402. The 
subscription rate for the 24 semimonthly issues is 
$146.00 for domestic subscribers and $182.50 for foreign 
subscribers. A single issue costs $14.00 (domestic) or 
$17.50 (foreign). The cumulative indexes will be avail- 
able in printed form from the Superintendent of Docu- 
ments, U. S. Government Printing Office, Washington, 
D. C. 20402, and in microfiche form from the National 
Technical Information Service, U. S. Department of 
Commerce, Springfield, VA 22161. 
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HOW TO USE ENERGY RESEARCH ABSTRACTS 


ABSTRACTS IN ENERGY RESEARCH 
ABSTRACTS 


The principal elements of abstract entries for a 
typical research and development report and a typi- 
cal technical journal article are illustrated below. 


Density, steady-state conductivity, enthalpy, specific heat, heat 
capacity, thermal diffusivity and linear thermal expansion were 
measured on 59 materials from core drill samples of several geo- 
logic media, including rock salt, basalt, and other associated rocks 
from 7 potential sites for nuclear waste isolation. The measure- 
ments were conducted from or near to room temperature up to 
500°C, or to lower temperatures if limited by specimen cracking 
or fracturing. Ample documentation establishes the reliability of 


the property measurement methods and the accuracy of the 
results. 


Date of publication 


Lab., NM (USA)).'Nuclear Fusion; 23: No. 10, 1319-132 Oct 
1983). 

Zero-dimensional power balance calculations are performed 
for a quasi-static, purely Ohmically heated field-reversed con- 
figuration. Without compression, the constraint imposed by radial 
pressure balance limits the power input. Estimates of the energy 
loss from impurity line radiation as well as from classical and 
anomalous transport are given. Effects of cold puff gas injection 
are also investigated. 


INDEXES TO ENERGY RESEARCH 
ABSTRACTS 


Five indexes are provided for approaching the 
contents of each issue of Energy Research Abstracts 
(ERA). Each index is preceded by an introduction 
that details the organization of the index and the 
principles by which it was compiled. The reader is 
referred to these introductions for information not 
found in the index examples that follow. 


© Corporate Author Index 


Technical report literature is indexed using the 
name of the organization or institution responsible 
for the issuance of the report. 


5785 (BMI/ONWI-522) Thermal property and density mea- 
surements of samples taken from drilling cores from potential geo- 
logic media. Lagedrost, J.F.; Capps, W. (Fiber Materials, Inc., 
Biddeford, ME (USA)). Dec. 1983. 179p. NTIS File Number 
DE84004926. GPO Dep. 


is indexed as: 


Fiber Materials, Inc., Biddeford, ME (USA) 


@ Personal Author Index 


Each author’s name is indexed in the form 
appearing on the document abstracted, with the 
exception that given names are reduced to initials: 


Capps, W., See Lagedrost, J. F. 


Lagedrost, ‘J.F., Thermal property and density measurements of 
samples taken from drilling cores from potential geologic 
media, 9:5785 (R; US) 

McKenna, K.F., Equilibrium and power balance constraints on a 
quasi-static Ohmically heated field-reversed configuration 
(FRC), 9:15701 (J;US) 

Rej, D.J., See McKenna, K.F 

Tuszewski, M., See McKenna, K.F. 


@ Subject Index 


The subject index consisting of entries naming 
specific materials, objects, and processes is arranged 
alphabetically. Document titles, informative phrases, 
or both specific to these entries are arranged alpha- 
betically under the entries. 


SALT DEPOSITS 
Density 
Thermal property and density measurements of samples 
taken from drilling cores from potential geologic media, 
9:5785 (R;US) 
REVERSED-FIELD PINCH 
Energy Balance 
Equilibrium and power balance constraints on a quasi-static 
Ohmically heated field-reversed configuration (FRC), 9: 
15701 (J;AT) 


® Contract Number Index 


DOE technical report literature is indexed using 
contract numbers. This index contains the contract 
number with corresponding abstract and report 
numbers. 


AC06-76RL01830 Fiber Materials, Inc., Biddeford, ME (USA) 
9:5785 BMI/ONWI-522 


© Report Number Index 


Technical report literature is also indexed using 
report numbers. This index includes information on 
where individual reports may be obtained. Patents 
and conference papers are indexed here as a matter 
of convenience. When a report is supplied under a 
File Number, that number is included in the avail- 
ability statement. A file number—report number 
correlation is included for convenience. 

BMI/ONWI- 
522 9:5785 NTIS, PC A09/MF AOl1. 
File Number 


DE84004926, Distribu- 
tion Category MN-70 





STAFF OF ENERGY RESEARCH ABSTRACTS 


Henry D. Raleigh, Editor 
M. Catherine Grissom, Assistant Editor 


Chemistry, Materials, and Biological Sciences Branch Nuclear Engineering and Physics Research Branch 
Chief, Vacant Chief, Lila Smith 


Scientific Analysts Scientific Analysts 

Polly S. Blackburn, Environmental Sciences James D. Bales, Nuclear Engineering 

D. Lamar Cason, Materials, Physical Chemistry, David C. Cunningham, Nuclear Engineering 
and Electric Power Wanda R. Ferrell, Atomic, Molecular, and 

Pamela L. Gorman, Chemical Engineering Fluid Physics 

Lynda H. McLaren, Nuclear Fuels and Radio- Douglas Lane, Nuclear Physics 
and Radiation Chemistry Barry C. Steele, Solar Energy 

Lorne T. Newman, Coal Milton O. Whitson, Fusion Energy 

Axel C. Ringe, Geosciences and Life Sciences Larry E. Williams, High Energy Physics 

Amy T. Tamura, Fossil Fuels and Engineering 

Dennis T. Traylor, Biological Sciences and Biomass 


Lawrence T. Whitehead, Defense Programs 


Subject Heading Specialist Contract Number and Report Computer Processing Coordinator 
Mona H. Raridon Number Specialist Billy H. Brady 
Ramona N. Nelson 


Corporate Author Specialist International Exchange Coordinator Publishing Coordinator 
Patsy L. Hendricks Charles E. Stuber Janice M. Blanton 


Much of the information is provided by (1) bilateral exchange agreements with foreign organizations, and 


(2) exchange agreements or contracts with other U. S. government agencies, private firms, or institutions. 


Foreign Sources U. S. Sources 


CEA Centre d’Etudes de Saclay American Institute of Physics 
GIF-sur Yvette Cedex, France New York, NY 


Fachinformationszentrum Department of Commerce 
Energie, Physik, Mathematik GmbH National Technical Information Service 
Karlsruhe, Federal Republic of Germany Springfield, VA 


IEA Biomass Conversion Service Jerry M. Thomas and Associates 
Dublin, Ireland Oak Ridge, TN 

IEA Coal Research 

Technical Information Service 
London, England 


National Aeronautics and Space Administration 
Scientific and Technical Information Division 
Springfield, VA 

International Atomic Energy Agency National Institutes of Health 
International Nuclear Information System National Library of Medicine 

Vienna, Austria Bethesda. MD 

Nordic Energy Libraries : ; 

Risoe tasient Library NOVA ee Services Company 
Roskilde, Denmark Commack, N 


Research Center Plenum Publishing Corporation 
Netherlands Energy Research Foundation New York, NY 
Petten, Holland : s 
University of Tennessee 
United Kingdom of Great Britain and Northern Ireland Graduate School of Library and Information 
Department of Energy Sciences 


London, England Knoxville, TN 


Communication concerning the editorial policy and content of Energy Research Abstracts should be addressed 


to the Editor, Energy Research Abstracts, Office of Scientific and Technical Information, P. O. Box 62, 
Oak Ridge, TN 37831. 





SUBJECT CONTENTS (NUMERICAL LISTING) 


Six-digit subject category numbers are used in the storage, retrieval, and manipulation of bibliographic information 
entered into DOE’s computerized bibliographic information system. The six-digit category numbers are utilized as if 
they were three pairs of two-digit numbers, the first two pairs being used to arrange the abstract content of Energy 
Research Abstracts. The following listing includes the totality of the 39 first-level and 286 second-level subject cate- 
gories used. Because each issue of ERA announces only those documents becoming available during a semimonthly 
period, some subject categories may not be represented in every issue. The complete subject category scheme with 
scope definitions and limitations is available as DOE/TIC-4584-R6 from NTIS for $9.50. 


01 COAL AND COAL 
PRODUCTS 


04 Processing 

05 By-Products 

06 Properties 

08 Waste Management 

09 Environmental Aspects 
10 Reserves and Exploration 
20 Mining 

30 Transport and Handling 
40 Combustion 

50 Marketing and Economics 
60 Health and Safety 

70 Legislation and Regulations 


02 PETROLEUM 
01 Reserves 
02 Geology and Exploration 
03 Drilling and Production 
04 Processing 
05 Products and By-Products 
06 Health and Safety 
07 Marketing and Economics 
08 Waste Management 
09 Environmental Aspects 
10 Legislation and 

Regulation 

20 Transport, Pipelines, and Handling 
30 Properties 
40 Storage 
50 Combustion 


03 NATURAL GAS 

01 Reserves 

02 Geology and Exploration 

03 Drilling, Production, and 
Processing 

04 Products and By-Products 

05 Health and Safety 

06 Marketing and Economics 

07 Waste Management 

08 Environmental Aspects 

09 Artificial Stimulation 

10 Legislation and 
Regulation 

20 Transport, Pipelines, and Handling 

30 Properties 

40 Combustion 

50 Storage 


04 


07 


08 


OIL SHALES AND TAR 
SANDS 


01 Reserves and Exploration 

02 Site Geology and Hydrology 

03 Drilling, Fracturing, and Mining 

04 Oil Production, Recovery, and 
Refining 

05 Properties and Composition 

06 Direct Uses and By-Products 

07 Health and Safety 

08 Marketing and Economics 

09 Waste Research and Management 

10 Environmental Aspects 

20 Regulations 


NUCLEAR FUELS 
01 Reserves 
02 Exploration 
03 Mining 
04 Feed Processing 
05 Enrichment 
06 By-Products 
07 Fuels Production and Properties 
08 Spent Fuels Reprocessing 
09 Transport and Storage 
10 Marketing and Economics 
20 Waste Management 
30 Environmental Aspects 
40 Health and Safety 
50 Regulations 


ISOTOPE AND RADIATION 


SOURCE TECHNOLOGY 
01 Physical Isotope Separation 
02 Radiation Sources 
03 Isotopic Power Supplies 


' HYDROGEN 
01 Production 
02 Storage 
03 Transport 
04 Marketing and Economics 
05 Safety 
06 Industrial and Commercial Use 
07 By-Products 
08 Properties 
09 Environmental Aspects 


Vv 


09 


13 


14 


15 


16 


OTHER SYNTHETIC AND 


NATURAL FUELS 
01 Hydrocarbon Fuels 
02 Alcohol Fuels 
03 Inorganic Hydrogen Compound 
Fuels 
04 Solid Waste and Wood Fuels 
05 Liquid Waste Fuels 
06 Gaseous Waste Fuels 


HYDRO ENERGY 
01 Resources and Availability 
02 Site Geology and Meteorology 
03 Plant Design and Operation 
04 Regulations and Licensing 
05 Economics and Management 
06 Environmental Aspects 
07 Power-Conversion Systems 


SOLAR ENERGY 
01 Resources and Availability 
03 Economics 
04 Environmental, Legal, and 
Institutional Aspects 
05 Solar Energy Conversion 
06 Photovoltaic Power Systems 
07 Solar Thermal Power Systems 
08 Ocean Energy Systems 
09 Solar Thermal Utilization 
10 Solar Collectors and Concentrators 
20 Heat Storage 


GEOTHERMAI, ENERGY 
01 Resource Status and Assessment 
02 Geology and Hydrology of 
Geothermal Systems 
03 Geothermal Exploration and 
Exploration Technology 
04 Legal and Institutional Aspects 
05 Economic and Financial Aspects 
06 Environmental Aspects and Waste 
Disposal 
07 By-Products 
08 Geothermal Power Plants 
09 Geothermal Engineering 
10 Direct Energy Utilization 
20 Geothermal Data and Theory 


TIDAL AND WAVE POWER 
03 Regulations 


04 Economics 





16 TIDAL AND WAVE POWER 
(CONT.) 


05 Environmental Aspects 
07 Tidal Power Plants 
08 Wave Energy Converters 


17 WIND ENERGY 
01 Availability (Climatology) 
03 Regulations 
04 Economics 
05 Environmental Aspects 
06 Wind Energy Engineering 


20 ELECTRIC POWER 
ENGINEERING 


01 Power Plants and Power 
Generation 

02 Environmental Control 
Technology 

03 Power Transmission and 
Distribution 


NUCLEAR POWER PLANTS 

01 Power Reactors, Non-Breeding, 
Light-Water Moderated, Boiling 
Water Cooled 

02 Power Reactors, Non-Breeding, 
Light-Water Moderated, Non- 
Boiling Water Cooled 

03 Power Reactors, Non-Breeding, 
Graphite Moderated 

04 Power Reactors, Non-Breeding, 
Otherwise Moderated or 
Unmoderated 

05 Power Reactors, Breeding 

06 Power Reactors, Auxiliary, Mobile, 
Package, and Transportable 

07 Regulation and Licensing 

08 Economics 

09 Process Heat Reactors 


22 NUCLEAR REACTOR 


TECHNOLOGY 

01 Theory and Calculation 

02 Components and Accessories 

03 Fuel Elements 

04 Control Systems 

05 Environmental Aspects 

06 Research, Test, and Experimental 
Reactors 

07 Plutonium and Isotope Production 
Reactors 

08 Propulsion Reactors 

09 Reactor Safety 


25. ENERGY STORAGE 
01 Magnetic 
02 Compressed Gas 
03 Pumped Hydro 
04 Capacitor Banks 
05 Flywheels 
06 Thermal 
07 Liquefied Gas 
08 Chemical 
09 Batteries 


29 ENERGY PLANNING AND 
POLICY 


01 Energy Analysis and Modeling 

02 Economics and Sociology 

03 Environment, Health, and Safety 

04 Natural Resources 

05 Research, Development, 
Demonstration, and 
Commercialization 

06 Nuclear Energy 


07 Transport and Storage 

08 Waste Heat Utilization 

10 Conservation 

20 Supply, Demand, and Forecasting 

30 Policy, Legislation, and Regulation 

40 Fossil Fuels 

50 Hydrogen and Synthetic Fuels 

60 Electric Power 

80 Consumption and Utilization 

90 Unconventional Sources and 
Power Generation 


DIRECT ENERGY 


CONVERSION 

MHD Generators 

EHD Generators 
Thermoelectric Generators 
Thermionic Converters 
Fuel Cells 

Miscellaneous Converters 


ENERGY CONSERVATION, 
CONSUMPTION, AND 


UTILIZATION 

Buildings 

Transportation 

Industry and Agriculture 

Municipalities and Community 
Systems 

Education and Public Relations 


ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


Internal Combustion Engines 
External Combustion Engines 
Electric-Powered Systems 
Hybrid Systems 

Flywheel Propulsion 

Vehicle Design Factors 
Emission Control 

Alternative Fuels 


MATERIALS 
Metals and Alloys 
Ceramics, Cermets, and 

Refractories 
Composite Materials 
Polymers and Plastics 
Other Materials 


CHEMISTRY 

Analytical and Separations 
Chemistry 

Inorganic and Physical Chemistry 

Organic Chemistry 

Electrochemistry 

Photochemistry 

Radiation Chemistry 

Radiochemistry and Nuclear 
Chemistry 

Combustion Pyrolysis, and 
High-Temperature Chemistry 


ENGINEERING 
01 General Engineering 
02 Facilities and Equipment 
03 Lasers 
04 Heat Transfer and Fluid Flow 
05 Materials Testing 
06 Safety Engineering 
07 Vacuum Engineering 
08 Electronic Circuits and Devices 
09 Waste Processing Plants and 
Equipment 
10 Combustion Systems 
20 Underground Engineering 


vi 


30 Marine Engineering 
40 Pollution Control Equipment 
50 Power Cycles 


43 PARTICLE ACCELERATORS 
01 Design, Development, and 
Operation 
02 Beam Dynamics, Field 
Calculations, and Ion Optics 
03 Auxiliaries and Components 
04 Storage Rings 


44 INSTRUMENTATION 
01 Radiation Instrumentation 
02 Radiation Effects on Instrument 
Components, Instruments, or 
Electronic Systems 
03 Miscellaneous Instruments 
04 Well Logging Instrumentation 


45 EXPLOSIONS AND 
EXPLOSIVES 
01 Chemical 
02 Nuclear 
Explosion Detection 


50 ENVIRONMENTAL 
SCIENCES, ATMOSPHERIC 


Basic Studies 

Chemicals Monitoring and 
Transport 

Radioactive Materials Monitoring 
and Transport 

Thermal Effluents Monitoring 
and Transport 

Site Resource and Use Studies 

Regulations 


ENVIRONMENTAL 
SCIENCES, TERRESTRIAL 


Basic Studies 

Chemicals Monitoring and 
Transport 

Radioactive Materials Monitoring 
and Transport 

Thermal Effluents Monitoring 
and Transport 

Site Resource and Use Studies 

Regulations 


ENVIRONMENTAL 
SCIENCES, AQUATIC 


Basic Studies 
Chemicals Monitoring and 
Transport 
03 Radioactive Materials Monitoring 
and Transport 
04 Thermal Effluents Monitoring 
and Transport 
05 Site Resource and Use Studies 
06 Regulations 


53  ENVIRONMENTAL—SOCIAL 
ASPECTS OF ENERGY 


TECHNOLOGIES 
01 Social and Economic Studies 
02 Assessment of Energy Technologies 
03 Environmental Impact Statements 


55 BIOMEDICAL SCIENCES, 
BASIC STUDIES 
01 Behavioral Biology 
02 Biochemistry 
03 Cytology 
04 Genetics 





55 BIOMEDICAL SCIENCES, 

BASIC STUDIES (CONT.) 

0S Metabolism 

06 Medicine 

07 Microbiology 

08 Morphology 

09 Pathology 

10 Physiological Systems 

20 Public Health 

30 Agriculture and Food Technology 


56 BIOMEDICAL SCIENCES, 
APPLIED STUDIES 
01 Radiation Effects 
02 Thermal Effects 
03 Chemicals Metabolism and 


Toxicology 
04 Other Environmental Pollutant 
Effects 


57 HEALTH AND SAFETY 


58 GEOSCIENCES 
01 Geology and Hydrology 
02 Geophysics 


03 Mineralogy, Petrology, and Rock 
Mechanics 


04 Geochemistry 
05 Oceanography 


64 PHYSICS I 
ysics 
03 Atomic, Molecular, and Chemical 
Physics 
04 Fluid Physics 
50 High Energy Physics 


6S PHYSICS Il 


70 FUSION ENERGY 
01 Plasma Research 
02 Fusion Power Plant Technology 
99 GENERAL AND 
02 Mathematics and Computers 
03 Information Handling 


Law 
05 Civilian Defense 


CORPORATE AUTHOR INDEX 
PERSONAL AUTHOR INDEX 
SUBJECT INDEX 

CONTRACT NUMBER INDEX 
REPORT NUMBER INDEX 
FILE NUMBER CORRELATION 





SUBJECT CONTENTS (ALPHABETICAL LISTING) 


Six-digit subject category numbers are used in the storage, retrieval, and manipulation of bibliographic information 
entered into DOE’s computerized bibliographic information system. The six-digit category numbers are utilized as if 
they were three pairs of two-digit numbers, the first two pairs being used to arrange the abstract content of Energy 
Research Abstracts. The following listing includes the totality of the 39 first-level and 286 second-level subject cate- 
gories used. Because each issue of ERA announces only those documents becoming available during a semimonthly 
period, some subject categories may not be represented in every issue. The complete subject category scheme with 
scope definitions and limitations is available as DOE/TIC-4584-R6 from NTIS for $9.50. 


33 ADVANCED AUTOMOTIVE 01 
PROPULSION SYSTEMS 
Alternative Fuels 
Electric-Powered Systems 
Emission Control 


COAL AND COAL 01 Energy Analysis and Modeling 
PRODUCTS 03 Environment, Health, and Safety 
05 By-Products 40 Fossil Fuels 
40 Combustion 50 Hydrogen and Synthetic Fuels 
09 Environmental Aspects 04 Natural Resources 


External Combustion Engines 
Flywheel Propulsion 

Hybrid Systems 

Internal Combustion Engines 
Vehicle Design Factors 


BIOMEDICAL SCIENCES, 
APPLIED STUDIES 


Chemicals Metabolism and 
Toxicology 

Other Environmental Pollutant 
Effects 

Radiation Effects 

Thermal Effects 


BIOMEDICAL SCIENCES, 
BASIC STUDIES 
Agriculture and Food Technology 
Behavioral Biology 

Biochemistry 

Cytology 

Genetics 

Medicine 

Metabolism 

Microbiology 

Morphology 

Pathology 

Physiological Systems 

Public Health 


CHEMISTRY 

Analytical and Separations 
Chemistry 

Combustion Pyrolysis, and 
High-Temperature Chemistry 

Electrochemistry 

Inorganic and Physical Chemistry 

Organic Chemistry 

Photochemistry 

Radiation Chemistry 

Radiochemistry and Nuclear 
Chemistry 


60 Health and Safety 

70 Legislation and Regulations 
50 Marketing and Economics 
20 Mining 

04 Processing 

06 Properties 

10 Reserves and Exploration 
30 Transport and Handling 

08 Waste Management 


DIRECT ENERGY 
CONVERSION 

02 EHD Generators 

05 Fuel Cells 

01 MHD Generators 

08 Miscellaneous Converters 

04 Thermionic Converters 

03 Thermoelectric Generators 


ELECTRIC POWER 
ENGINEERING 


02 Environmental Control 


Technology 


01 Power Plants and Power 


Generation 


03 Power Transmission and 


Distribution 


ENERGY CONSERVATION, 


CONSUMPTION, AND 
UTILIZATION 


01 Buildings 
09 Education and Public Relations 


03 Industry and Agriculture 


06 Municipalities and Community 


Systems 
02 Transportation 


ENERGY PLANNING AND 
POLICY 


10 Conservation 
80 Consumption and Utilization 


02 Economics and Sociology 


60 Electric Power 


viii 


06 Nuclear Energy 

30 Policy, Legislation, and Regulation 

05 Research, Development, 
Demonstration, and 
Commercialization 

20 Supply, Demand, and Forecasting 

07 Transport and Storage 

90 Unconventional Sources and 
Power Generation 

08 Waste Heat Utilization 


ENERGY STORAGE 
09 Batteries 
04 Capacitor Banks 
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REFER ALSO TO CITATION(S) 3319, 3344, 3345, 3355, 4237, 4442, 4488, 


3288 (ANL/FE—85-17) Instrumentation and control for 
fossil energy. Annual report, FY 1985. Raptis, A.C. (Ar- 
e National Lab., IL (USA)). Dec 1985. Contract W-31- 
09-ENG-38. 102p. NTIS, PC A06/MF AO1; 1; GPO Dep. 
File Number DE87002353. 

Progress during FY 1985 in the Instrumentation and Control 
for Fossil Energy Program is reported. Work reported includes de- 
velopments in several tasks related to coal gasification and liquefac- 
tion processes. Some of the tasks involve measurement of the solid 
component feedrate in solid/gas and solid/liquid feedlines and simi- 
lar process streams. The measurements have been made using a 
newly developed electronics package to compute the solids mass 
flowrate, and velocity- and density-sensing hardware based on ca- 
pacitive and acoustic techniques. Advanced research and a 
ment technology evaluation of techniques from the 
and physical-parameter points of view, and multiphase flow stallion 
as related to instrument development and scale-up are reported. 
The report also covers activities involved in operating, maintaining, 
and modifying the Solid/Gas Flow Test Facility and Slurry Loop 
Test Facility at Argonne National Laboratory. 42 refs., 42 figs., 16 
tabs. 


3289 (ANL/FE—86-6) Corrosion behavior of coated 
low-alloy steels in a coal gasifier environment under thermal- 


cycling conditions. Baxter, D.J. (Argonne National Lab., IL 
ae 


1986. Contract W-31-109-ENG-38. 40p. NTIS, 
A01; 1; GPO Dep. File Number DE87002351. 

a he tests were conducted on coated 2-1/4Cr-1Mo and 

0.3% carbon steels under thermal-cycling conditions in a gaseous 
atmosphere typical of that expected in a downstream waste heat re- 
covery system of a coal gasifier. The corrosion tests were run in a 
rig designed to expose specimens under simulated heat-exchanger 
conditions. Under these conditions, the uncoated steels exhibited 
breakaway corrosion behavior. The corrosion behavior of coatings, 
which contained the stable oxide-forming elements Al and/or Cr 
and were applied by pack-diffusion processes by several commer- 
cial vendors, was dependent upon both chemical composition and 
the presence of physical defects. Results indicate that a minimum 
Cr concentration of approximately 20 to 22 wt % is required to 
suppress rapid corrosive degradation under thermal-cycling condi- 
tions, although even at the high Cr levels, intergranular corrosion 
of coatings was observed. Sulfide scale growth could not be sup- 
pressed even with Al concentrations in excess of 20 wt %. While 
the rate of scale growth on Al-rich coatings was relatively low, in- 
ternal attack via preexisting cracks caused localized breakdown of 
the coatings. The two Ni-base weld metals that were used to simu- 
late joining or repair of prior aluminized steels, IN 625 and IN 72, 
exhibited breakaway corrosion behavior. The corrosion behavior of 
all coated and coated/welded materials is described. The results 
were used to formulate a provisional specification for the procure- 


ment of coatings for eventual commercial application. 28 refs., 13 
figs., 4 tabs. 


3290 (@OE/FC/10120—2052) Status of direct liquefac- 
tion of low-rank coal. Stenberg, V.I. (North Dakota Univ., 
Grand Forks (USA). Energy Research Center). Jul 1986. 
Contract AK18-80FC10120. 474p. NTIS, PC A20/MF AO}; 
1; GPO Dep. File Number DE86006640. 


This report consists of the following chapters: (1) effects of 
operating parameters on the liquefaction of low-rank coals and pre- 
ferred conditions for distillate yield and operability; (2) asphaltenes 
and preasphaltenes; (3) experimental equipment; (4) role of solvent 
properties and light oil characterization; (5) coal mineral matter and 
its effects in low-rank coal liquefaction; (6) properties of low-rank 
coals affecting their liquefaction; (7) mechanisms of coal liquefac- 
tion; (8) roles of hydrogen and carbon monoxide on the conver- 
sions of organic solids and their chemical models; and (9) effect of 
hydrogen sulfide on the liquefaction of low-rank coals. Each chap- 
ter has been processed for inclusion in the Energy Data Base. 


3291 (DOE/FC/ 10120—2052, pp 1-75) Effects of oper- 

parameters on the liquefaction of low-rank coals and 

conditions for distillate yield and ity. Baker, 

G.G.; Knudson, C.L.; Ruud, A. Jul 1986. NTIS, PC A20/ 
MF AOl. File Number DE86006640. Contract AK18- 
80FC10120. 

In Status of direct liquefaction of low-rank coal. 

Liquefaction of coal occurs during a complex interaction of 
many variables. These include: (1) operating variables (temperature, 
pressure, slurry residence time, feed gas flow rate, solids loading 
and feed coal moisture); (2) reactor and process configuration; and 
(3) reactant compositions (coal composition and physical properties, 
solvent composition, quality, and physical properties, feed gas com- 
positions and catalysts). These variables are in many cases interde- 
pendent. In this chapter data concerning the complex interaction of 
these variables on the yield structure and product quality are pre- 
sented. 39 refs., 37 figs., 20 tabs. 


3292 5 ee age pg ge 2 PP 125-154) Experimen- 


tal equipment. Souby, M. Jul 1 
AOl. File 
80FC10120. 

In Status of direct liquefaction of low-rank coal. 

In 1975, CO-steam work was undertaken at what became the 
Grand Forks Energy Technology Center of DOE. The work uti- 
lized a one-liter hot-charge, time-sampled stirred autoclave and a 5 
Ib/hr Continuous Process Unit (CPU). Complementary research 
was continued at the University of North Dakota (UND) Chemical 
Engineering Department in a one-gallon, cold-charge autoclave 
system and with a one-gallon, hot-charge, time-sampled, stirred, 
batch autoclave. The Project Lignite PDU was initially scheduled 
to include catalytic hydrogenation facilities that would be used 
either for hydrogenation of solvent refined lignite (SRL) to a sub- 
stitute crude oil, or for hydrogenation of the recycle solvent. A 
subcontract with the UND Chemistry Department provided for 
screening studies of a number of commercial catalysts for SRL hy- 
drogenation using a one-liter cold-charge stirred autoclave. The 
Chemistry Department later undertook fundamental studies of the 
reactions of model compounds, lignin, and lignite, using both the 
one-liter stirred autoclave, and a shaking micro-reactor. This chap- 
ter is concerned primarily with the various kinds of equipment used 
at Grand Forks, from the smallest to the largest. 8 refs., 4 figs., 3 
tabs. 


NTIS, PC A20/MF 
Number Diz86006640. Contract AK18- 


3293 (DOE/FC/10120—2052, pp 155-199) Role of sol- 
vent properties and light oil characterization. Part 1: Solvent 
properties. Part 2: Characterization of light oils and recycle 
slurry distillates from low-rank coal liquefaction. Farnum, 
Ss. re Knudson, C.L.; Severson, D.E.; Baker, G.G.; Farnum, 
B.W. Jul 1986. NTIS, PC A20/MF AOl. File Number 
DE86006640. Contract ‘AK18-80FC10120. 

In Status of direct liquefaction of low-rank coal. 

The following conclusions may be drawn regarding the role 
of the solvent in direct liquefaction. (1) In direct liquefaction of 
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coals, the role played by the reactive donor solvent is critical in 
terms of operation of the liquefaction unit and in terms of product 
yields and product component distribution. (2) The qualities of the 
solvent most useful in evaluating solvent performance are: physical 
properties, thermal stability, H-donor ability, phenolic content, 
coking tendency and compound type distribution. (3) The concen- 
tration of H-donors in the recycle product slurry depends on the 
partial pressure of hydrogen during liquefaction processing. (4) The 
amount of phenols produced is strongly related to the structure of 
the coal and little related to processing conditions. Phenols present 
have a positive effect on liquefaction, which may be due to better 
solvation of coal particles and/or assistance in the cleavage of coal 
ethers. (5) Liquefaction mechanistic studies must emphasize the pri- 
mary reactions between solvent and coal within the solvent phase, 
and between solvent and gaseous reactants. Part 2 of this chapter 
presents results and discussion on the determination of hydrocarbon 
and phenolic components of light oils and recycle slurry distillates 
derived from slurry recycle continuous processing unit runs. Capil- 
lary gas chromatography, gas chromatography/mass spectrometry, 
13C NMR, and ‘H NMR were the tools used. 57 refs., 13 figs., 12 
tabs. 


3294 (DOE/FC/10120—2052, pp 201-269) Coal miner- 
al matter and its effects in low-rank coal liquefaction. Holm, 
P.L.; Knudson, C.L. Jul 1986. NTIS, PC A20/MF AO0Ol1. 
File Number DE86006640. Contract AK 18-80FC10120. 

In Status of direct liquefaction of low-rank coal. 

In discussing the role of inorganics and mineral matter as it 
relates to liquefaction conversion of coal we have considered three 
aspects. The first of these was to consider the effect of sulfur re- 
tained by the ash of a coal and its relation to the oxygen value for 
the coal. We have shown that the determination of oxygen by dif- 
ference will underestimate its value. The reason is that some por- 
tion of the sulfur which is present in coal is also present in the ash. 
Thus, whatever that portion happens to be will be counted twice. 
We recommend that unnormalized ash data be used. This will fa- 
cilitate comparison with other methods of analysis. The results of 
the ash analysis should if expressed as the amount of the element 
per gram of ash rather than the oxide form. This would more accu- 
rately reflect our uncertainty as to what mineral or chemical com- 
pound is actually present in the coal. Secondly, in this report we 
discuss some of the work concerning the role or ion-exchangeable 
metals on the liquefaction process. Some workers have reported en- 
hanced conversion when ions are put on the coal while others 
report that there is no effect. Though ion-exchangeable metals will 
be widely dispersed giving ease of access, the effects on liquefac- 
tion appear minimal. Finally we have examined the effect of miner- 
als on liquefaction. As with ion-exchange information, reports are 
conflicting. Much of the work is tied to the quest for a catalyst. At 
this time there seems to be little evidence that would allow the as- 
signment of the term “catalyst” to any given mineral species. 58 
refs., 8 figs., 41 tabs. 


3295 (DOE/FC/10120—2052, pp 295-325) Mechanisms 
of coal liquefaction. Stenberg, Vi; Weinmann, J.R. Jul 
1986. NTIS, PC A20/MF AOl1. File Number DE86006640. 
Contract AK 18-80FC10120. 

In Status of direct liquefaction of low-rank coal. 

In the last 30 years, much information has been accumulated 
on coal liquefaction processes and their mechanistic pathways. This 
information has been derived primarily through the study of lique- 
faction yields as a function of coal rank and type, catalyst, solvent, 
reducing gases, or other conditions of liquefaction. Coal liquefac- 
tion mechanisms are a complex topic which has been approached 
from a variety of vantage points. The view that coal is converted 
to preasphaltenes, to asphaltenes and to oils and gases through a va- 
riety of sequences is held by many for experimental modeling in re- 
actor design. It was created to work on chemically ill-defined mate- 
rials, and its principal advantage is that experimentally measurable 
numbers can be obtained to monitor the progress of reactions. This 
chapter focuses upon the studies of those who address the reasons 
why the reactor conditions lead to the observed product distribu- 
tions. The present state of chemistry understanding will not satisfy 
the desire for a thorough understanding. Hopefully, the data and 
conclusions presented will be of aid to those who design and exe- 
cute experiments leading to the next level of understanding of the 
chemical mechanisms of coal liquefaction. 84 refs., 4 figs., 11 tabs. 
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3296 (DOE/FC/10120—2052, pp 327-376) Roles of hy- 
drogen and carbon monoxide on the conversions of organic 
solids and their chemical models. Sweeny, P.G.; Knudson, 
C.L. Jul 1986. NTIS, PC A20/MF A0Ol1. File Number 
DE86006640. Contract AK 18-80FC10120. 

In Status of direct liquefaction of low-rank coal. 

In this chapter the effects of carbon monoxide and hydrogen 
on the conversions of organic materials are compared. The first 
two sections describe reactions of naturally occurring high molecu- 
lar weight organic solids, i.e., cellulose, lignin, wood, peat, lignite, 
subbituminous coal and bituminous coal. Low-rank coals are em- 
phasized. The third section concentrates on reactions of simple or- 
ganic molecules in CO-H2O and H2-H2O. The molecules reviewed 
as model have functionalities believed to be present in coals. In the 
fourth section, the results presented in the previous sections are dis- 
cussed, and possible mechanisms for the conversions of the organic 
solids as well as their chemical models are presented. The differ- 
ences and similarities in the employment of CO and/or He as reduc- 
ing media for organic substances in the presence and absence of 
HzO are discussed. 54 refs., 3 figs., 31 tabs. 


(DOE/FC/10120—2052, pp 377-472) Effect of 
hydrogen sulfide on the liquefaction of low-rank coals. Wool- 
sey, N.F. Jul 1986. NTIS, PC A20/MF A0Ol1. File Number 
DE86006640. Contract AK 18-80FC10120. 

In Status of direct liquefaction of low-rank coal. 

The use of H2S with CO or syngas was first reported in 
1980. Much of the H2S-syngas work at the University of North 
Dakota Energy Research Center (UNDERC) which is the focus of 
this chapter dates from that period also. In this chapter, the experi- 
mental undergirding for the various UNDERC reports are present- 
ed and examined. Details of the methods used are presented in the 
chapters on experimental methods and light oil characterization and 
are not repeated here. An attempt is made to put the results in con- 
text with other studies currently being pursued on the effects of 
HS use. Detailed mechanistic interpretation has been largely left to 
the chapter on chemical mechanisms and catalysts, although com- 
ments are made on aspects of the mode of HeS action where it 
seems appropriate. Both engineering as well as chemical factors are 
addressed insofar as possible with emphasis on those studies con- 
ducted in a continuous processing unit (CPU), using a recycle mode 
of operation. Autoclave and once through studies are included 
where it seems important. 43 refs., 32 figs., 18 tabs. 


(DOE/MC/22049—2) Fundamental mechanisms of 
a gasification. Quarterly technical progress report. 
Howard, J.B.; Ko, G.H.; Fong, W.S.; St. Romaine, J.L.; 
Peters, W.A. (Massachusetts Inst. of Tech., Cambridge 
(USA)). Mar 1986. Contract AC21-85MC22049. 12p. NTIS, 
PC A02/MF AOI; 1; GPO Dep. File Number DE86010426. 
The objectives of this project are (1) to determine the effects 
of intraparticle secondary reactions and coal type on coal devolati- 
lization behavior under conditions pertinent to coal gasification and 
(2) to develop a mathematical model of devolatilization applicable 
to gasification. Our approach will include measurements of the ef- 
fects of total external pressure and particle size on product yields 
and evolution kinetics, and systematic study of the devolatilization 
behavior of six different coals. Our modeling strategy will be to as- 
semble models of various contributing phenomena (primary and 
secondary chemical reactions, softening and swelling, heat and mass 
transfer, and coal type) into a unified and tractable mathematical 
description of coal devolatilization. Emphasis during this period has 
been on modifying one of our screen heater reactors to expedite de- 
volatilization products collection, while retaining good material bal- 
ances. Progress has also been made on procurement of a micro 
computer system. 4 refs., 2 figs., 3 tabs. 


3299 (DOE/MC/22058—2Q) Rapid pyrolysis with 
steam stabilization. Quarterly December 1985-Febru- 
ary 1986. (Avco-Everett Research Lab., Everett, MA 
(USA)). 1986. Contract AC21-85MC22058. 32p. NTIS, PC 
A03/MF AO1; 1; GPO Dep. File Number DE86010770. 

The modification to the experimental equipment required to 
achieve full mass-balance closure as described in the Quarterly 
Report for September 1985-November 1985 has been completed. 





All hardware and equipment has been received and assembled. The 
instrumentation and controls for the new system configuration were 
designed, purchased where necessary, and installed. A new main 
controller program has been written and programmed into the con- 
troller. The gas sampling system has been modified to allow for six 
gas samples to be taken from the pyrolyzer section and gas and 
soot samples to be taken from the venturi scrubber exit pipe. The 
construction of the char sampling system has been completed. De- 
tails of the final system configuration, including controls and instru- 
mentation, are described. 


(DOE/MC/22059—T4) Entrained flow gasifica- 


elevated pressure. Quarterly technical progress report 
5, 1 March-31 May 1986. Hedman, P.O.; Smoot, L.D. 
(Bri Yo Univ., Provo, UT (USA). Combustion 
Lab.). 30 Jun 1986. Contract AC21-85MC22059. 56p. NTIS, 
PC A04/MF A011; 1; GPO Dep. File Number DE86012361. 
The three main tasks of this study are: (1) entrained coal gas- 
ification measurements, which include elevated pressure tests of 
four coal types, investigation of injector design, cold-flow measure- 
ments in simulated gasifier flows, and investigation of advanced op- 
tical diagnostic techniques that could be applied to gasification 
measurements; (2) improvement of the computer code for gasifica- 
tion processes, including improvement of physical submodels and 
numerical methods, and comparison of model ictions with ex- 
perimental results for code validation; and (3) application of results 
to industrial and METC needs through technical seminars, expan- 
sion of a detailed data book, and distribution of the code to other 
users. Accomplishments are presented for these three tasks. 50 refs., 
17 figs., 2 tabs. 


3301 (DOE/PC/60038—T1) Thermodynamics of molec- 
ular interactions in coal oe I ——_ July-Decem- 
; Christensen, J.J.; 


liquids. 
ber 1984, Eatough, D.J.; Hansen, L.D 


Lewis, E.A.; Oscarson, J.L. (Brigham Y oung Univ., Provo, 
UT (USA)). 1984. Contract FG22-83PC60038. lip. NTIS, 
PC A02/MF AO1; 1; GPO Dep. File Number DE87000990. 

An isoperibol flow calorimeter has been designed and assem- 
bled. The calorimeter is for the collection of calorimetric data at 
temperatures up to 400°C. The isoperibol calorimetric data for the 
following systems in decane as solvent: Quinoline - Aniline; Quino- 
line - m-Cresol; and m-Cresol - Aniline have been fit by least 
squares analysis techniques to produce the reactions and thermody- 
namic values given in Table I for this ternary system. Isoperibol ti- 
tration data have been obtained at 25°C for the interactions occur- 
ring in the following systems in decane solvent: m-Cresol - Naph- 
thalene; m-Cresol - tetralin; m-Cresol - 8-Hydroxyquinoline; m- 
Cresol - a-Fe,Os; m-Cresol - y-AlOs; and m-Cresol - Activated 
Charcoal. Isothermal flow calorimetric data have been obtained at 
100 and 200°C for the heat of mixing curves of the following 
binary systems: Quinoline - Aniline; Quinoline - m-Cresol; m-Cresol 
- Aniline; and m-Cresol - Furan and at 25°C for the systems: m- 
Cresol - Aniline; and Quinoline - m-Cresol. A computer program 
has been developed for the analysis of the heat of mixing data to 
determine the AG, AH and AS values for the formation of molecu- 
lar complexes in the binary liquid pairs. 


(DOE/PC/60038—T2) Thermodynamics of molec- 
a interactions in coal liquids. Progress report, June-August 
1985. Eatough, D.J.; Hansen, L.D.; Christensen, J.J.; Lewis, 
E.A.; Oscarson, J. righam Young Univ., Provo, UT 
(USA)). 1985. Contract FG22-83PC60038. 16p. NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE87000988. 
Isothermal flow calorimetric data have been obtained at 25 
and 100°C for the following binary systems: Quinoline - Tetralin; 
Quinoline - m-Cresol; and m-Cresol - Tetralin. Data have also been 
obtained at 200 and 300°C for the Quinoline - m-Cresol system. 
The heat of mixing data at 25°C have been fit by least squares anal- 
ysis techniques to produce the reactions and thermodynamic values 
given in Table I for this ternary system. Data analysis is currently 
underway for the data obtained at the other temperatures. Vapor- 
liquid equilibrium data have been obtained at 100°C for the ternary 
system: Quinoline - m-Cresol - Tetralin. 
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3303 (DOE/PC/60787—11) Composite-bed reactor for 
upgrading coal-derived liquids: Annual October 1, 
1984-March 31, 1986. Crynes, B.L.; Seapen, BS. Caeieme 
State Univ., Stillwater (USA). School of Chemical 
neering). 30 Jul 1986. Contract FG22-83PC60787. 8 
NTIS, PC A05/MF A0l; GPO Dep. File Number 
DE86014698. 

Two separate studies were addressed: (1) an investigation of 
the effect of composite-bed reactors containing catalysts with dif- 
ferent active metal loadings on the upgrading of a SRC coal liquid 
and (2) an investigation to characterize catalyst deactivation as a 
function of quinoline concentrations in the feedstock. A two-stage 
trickle bed reactor was successfully used to upgrade a coal-derived 
liquid in composite beds containing catalysts with different active 
metal loadings. The composite beds did affect upgrading perform- 
ance (HDN, hydrogenation, hydrocracking). However, the com- 
posite beds did not improve performance over catalysts beds con- 
taining the best catalyst (Ni-Mo) which were placed in both zones. 
A composite bed containing Ni-Mo catalyst in the top zone and 
Co-Mo catalyst in the bottom zone did perform as well as the bed 
containing Ni-Mo catalyst in both zones. Composite beds contain- 
ing the best hydrogenation and HDN catalyst (Ni-Mo) in the top 
zone and Co-Mo or Ni-W catalyst in the bottom zone had better 
nitrogen removal than beds containing the same catalysts in reverse 
order. In the quinoline study, the HDN ability of a catalyst strong- 
ly depends on the level of nitrogen poisoning in the feedstock. The 
HDN ability of the catalyst decreased more than 50% as the quino- 
line concentration increased from 10 to 30%. The adsorption of 
basic nitrogen compounds on the acid sites contributes to catalyst 
decay during the early portion of the experimental runs and during 
the latter part deactivation occurs by coking. The coke content on 
a catalyst is increased with increasing quinoline concentration in 
the feed. The reaction network and, hence, the amount of interme- 
diates in the reaction network are affected by the amount of quino- 
line in the feedstock. 21 refs., 30 figs., 19 tabs. 


3304 (DOE/PC/70797—T1) Fundamental approach to 
characterization and processing of ee (CDL). 
Second quarterly report, December 1, 28, 
1985. Bunger, J.W. (Utah Univ., Salt Lake ‘ce (USA). 
Dept. of Fuels ineering). 1985. Contract FG22- 
84PC70797. 10p. NTIS, PC A02/MF AOl1; 1; GPO Dep. 
File Number DE87001945. 

Attention was paid this quarter to the theoretical aspects of 
the adsorption process. In the original proposal it was suggested 
that a measure of equilibrium constant could be obtained relative to 
some reference compound by relating the relative retention time. 
Further consideration has revealed that absolute equilibrium con- 
stants can be obtained by use of the formula, K = V/sub g/(T/sub 
t/-T/sub 0/) divided by V/sub c/T/sub 0/ where: K = equilibri- 
um constant; V/sub g/ = volume of gas in the column; V/sub c/ 
= volume of catalyst in the column; T/sub r/ = retention time of 
solute; T/sub o/ = time for carrier gas to pass through the column 
V/sub g//Q, where Q = carrier gas volumetric flow rate. From 
determination of K at several temperatures the enthalpy and entro- 
py of adsorption can be ascertained by the relationship: In (K) = - 
AH/RT + AS/R. Data was gathered this quarter on equilibrium 
adsorption of model compounds over Co/Mo hydrotreating cata- 
lyst in the general temperature regime of 250 to 300°C. Model 
compounds measured were cyclohexane, benzene, ethyl benzene, 
toluene, cumene, benzothiophene and naphthalene. Treatment of 
the data by the above mentioned procedure yielded highly encour- 
aging results. Enthalpy is seen to increase as the elector donating 
capability of the ring system increases. Entropy is seen to increase 
as the size of the molecule is increased or when molecular symetry 
is reduced through substitution. These results support the validity 
of the theoretical and experimental approach. 


3305 (DOE/PC/70797—T2) Fundamental approach to 
characterization and processing of coal-derived-liquid (CDL). 
Third quarterly report, February-May 1985. Bunger, J.W. 
(Utah Univ., Salt Lake City (USA). Dept. of Fuels Engi- 
neering). 21 Jun 1985. Contract FG22-84PC70797. 12p. 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE87001946. 
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The adsorption enthlapy and entropy of over 30 compounds 
was measured for the gas-phase interaction of those compounds 
with Co-Mo/ y-alumina hydrotreating catalyst. Results show that 
enthalpy, which is a measure of the electronic interactions, de- 
creases with increasing molecular weight, electron donating capa- 
bility and molecular polarity. The molecular weight effect is 
thought to indicate that a multiple number of surface sites are in- 
volved as the larger the molecule is the greater the number of 
interactions. The fact that enthalpy decreases with molecular 
weight indicates that process temperature does not influence ad- 
sorption uniformly. Temperature has a relatively greater effect on 
the adsorption of heavy ends than the lighter ends. For aromatic 
compounds a good correlation is found between the enthalpy of ad- 
sorption and ionization potential of the aromatic. Entropy, which is 
a measure of the geometric requirements, decreases with molecular 
weight. Molecular symmetry also affects the entropy; in general, 
the more symmetrical the molecule the less change in entropy be- 
tween the gas phase and the adsorbed species. A simple model re- 
lating molecular structure to adsorption is currently under develop- 
ment. 6 figs., 1 tab. 


3306 (DOE/PC/70797—T4) Fundamental approach to 
characterization and processing of coal-derived-liquid (CDL). 
Fifth quarterly report, September-November 1985. Bunger, 
J.W. (Utah Univ., Salt Lake City (USA). Dept. of Fuels 
Engineering). 30 Dec 1985. Contract FG22-84PC70797. 7p. 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE87001948. 

The rigorous equation describing the adsorption-desorption 
process in a flow-system has been solved by numerical methods. 
Solution has allowed determination of the magnitude of the effect 
of diffusion. For molecules as large as dibenzofuran or hexadecane, 
diffusion effects are noticeable, but small. The experimental param- 
eters, sample injection amount and mobile phase flow rate were 
also tested for their effect on equilibrium constants. Sample injec- 
tion size had no effect on results within the limits tested but in- 
creasing flow rate had a slight, but definite effect of increasing the 
equilibrium constant. This is opposite the effect expected if diffu- 
sion limitations were important or if adsorption was very far from 
equilibrium. No hypothesis to explain these results has yet been 
made. The effect of catalyst surface structure has been tested. Ap- 
preciable adsorption is observed on pure y-AlOs. Introduction of 
Co/Mo enhances adsorption in a measurable way and this incre- 
mental adsorption may relate to catalytic activity. 3 tabs. 


3307 (DOE/PC/70797—T5) Fundamental approach to 
characterization and processing of coal-derived-liquid (CDL). 
Sixth quarterly report, December 1985-February 1986. 
Bunger, J.W. (Utah Univ., Salt Lake City (USA). £ Dept. of 
Fuels Engineering). 25 Mar 1986. Contract FG22- 
84PC70797. 12p. NTIS, PC A02/MF A01; 2; GPO Dep. 
File Number DE87001949. 

Adsorption thermodynamic properties of nearly fifty model 
compounds have been measured. Data are being used to develop a 
model to predict adsorption equilibrium based on molecular struc- 
ture. Molecular weight is shown to be a major influence on both 
heat of adsorption and entropy of adsorption. Additional contribu- 
tions to heat of adsorption are observed from aromatic rings and 
hydrogen bonding. Particularly strong interactions are observed 
with basic nitrogen compounds. The model is based on a group-ad- 
ditivity concept. The model is being used to predict the adsorption 
of a 250 to 375°C distillate from SRC-II coal derived liquid. These 
results are being compared with those derived from catalytic hy- 
droprocessing of the distillate. 10 refs., 6 figs., 1 tab. 


3308 (DOE/PC/70801—T8) Thermodynamic properties 
for supercritical coal conversion. Quarterly progress 


report, 
July 1-September 30, 1986. Eckert, C.A. (Illinois Univ., 
Urbana (USA). Dept. of Chemical Engineering). 1986. Con- 
tract FG22-84PC70801. 5p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE87001707. 

High temperature supercritical solvents like ammonia and 
butane show significant potential for coal processing applications. 
Experiments with a variety of solutes, including dodecahydrotri- 
phenylene, triphenylene, and anthracene, will aid in the develop- 
ment of a better understanding of supercritical phase behavior. 


New efforts with supercritical ethanol could prove even more ad- 
vantageous for extraction processes. A new solubility apparatus 
under construction has been equipped with the capability of on-line 
analysis of both inlet SC mixture composition and effluent composi- 
tion. The existing rigs have also been equipped with the capability 
of analyzing solvent mixtures with entrainers. 


3309 (DOE/PC/80028—T1) ——— of two-phase 
flow processes in coal slurry/hydrogen heaters. Final report. 
Sam, R.G.; Crowley, C.J. (Creare, Inc., Hanover, NH 
(USA)). Aug 1986. Contract AC22-85PC80028. 157p. NTIS, 
PC A08/MF AO1; 1; GPO Dep. File Number DE86014479. 

Experimental and analytical results are presented for two- 
phase slug flow in a horizontal, transparent pipe at large diameter 
(6.75 in.) at high gas density (20 times the density of air at atmos- 
pheric pressure) and at liquid viscosities ranging from 1 to 1000 
centipoise. The test section replicates 1 1/2 rectangular coils (40 ft 
by 10 ft) of a fired heater in a coal liquefaction plant. Regime tran- 
stion, pressure drop, void fraction, and slug characteristic data have 
been obtained for liquid superficial velocities ranging from 0.2 to 6 
ft/s and gas superficial velocities ranging from 0.2 to 12 ft/s. 
Regime transition results have been compared with the Taitel- 
Dukler analytical flow regime map. The transition from stratified to 
slug flow, which is underpredicted by the original analysis, has 
been studied in particular. Comparison with the dimensionless tran- 
sition criterion (gas Froude number) shows that increased liquid 
viscosity increases the liquid level at which the transition occurs. 
Pressure drop data at the transition have been used to evaluate the 
interfacial shear and to show that it is greater than is assumed in 
the Taitel-Dukler analysis. Sensitivity studies for the transition cri- 
terion and interfacial shear illustrate exactly why the transition is 
underpredicted on the flow regime map and how the predictions 
can be improved. Photos of the flow patterns illustrate the mecha- 
nism of slug formation at high viscosity compared with low viscosi- 
ty. Pressure drop, void fraction, and slug characteristic results are 
compared with an analysis for pressure drop in slug flow, demon- 
strating better predictive capability of this model at large pipe size, 
high gas density, and high viscosity, compared with correlations 
from the literature. The pressure drop model is also shown to be in 
excellent agreement with coal liquefaction pilot plant data. 34 refs. 


R.M.; Wilson, R.B. Jr. (SRI International, Menlo Park, CA 
(USA)). Oct 1986. Contract FG22-85PC80906. 24p. NTIS, 
PC A02/MF AO1; 1; GPO Dep. File Number DE87001904. 

The goal of this project is to optimize the reaction condi- 
tions for liquefying coal and upgrading coal liquids. This quarter 
we concentrated on Tasks 1 and 2. In Task 1, Synthesis of Cata- 
lysts, we doped one of our organometallic-based NiMo catalysts 
with ruthenium to compare with the ruthenium-doped Harshaw 
catalyst (RuCoMo). We also added iron to the Harshaw-based 
RuCoMo catalyst to form an FeRuCoMo catalyst. In Task 2, HDN 
Activity of Catalysts with Model Systems, we furthered our efforts 
to study the mechanism and reactivity of the CoMo and RuCoMo 
catalysts. We studied cyclohexene under HDN conditions, in the 
presence of quinoline, and found that it is rapidly hydrogenated to 
cyclohexane but is not dehydrogenated to give benzene. We also 
tested and compared the Harshaw NiMo catalyst with the RuNiMo 
catalyst synthesized last quarter. We found the RuNiMo catalyst 
more active and more selective for HDN of quinoline to propyl- 
benzene than the commercial NiMo catalyst. An organometallic- 
based RuNiMo catalyst was also tested and found to be very active 
and selective, but not as selective as the promoted commercial cata- 
lysts. The FeRuCoMo catalyst was tested and found to have activi- 
ty similar to that of the CoMo catalyst; however, it has a higher 
selectivity to aromatic products. 4 refs., 8 figs., 3 tabs. 





3311 (NP—7770026) Derivation of coal products from 
tars produced by pressure pyrolysis of coal in an inert-gas or 


Treuling, U. Nake Pm Hochs- 
chule Aachen (Germany, . Mathematisch-N 
senschaftliche Fakultaet). 26 Jun 1985. 147p. (in German). 
NTIS (US Sales Only), PC A07/MF AOl. File Number 
DE87770026. 

The author investigates the production of tar from high- 
volatile coal by a process of fixed-bed pressure pyrolysis in non-iso- 
thermal conditions, using an inert gas or a reactive gas. A qualita- 
tive analysis of tar products was carried out by combined gas chro- 
matography and mass spectrometry. 115 different compounds were 
identified, ie. paraffins, aromatic monocyclic or polycyclic com- 
pounds, phenols, and alkyl derivatives of the aromatic compounds. 
A quantitative analysis of significant groups (benzenes, phenols, 
naphthalins, polycyclic aromatic hydrocarbons, paraffins) was car- 
ried out by gas chromatography in order to determine the amount 
of materials available as chemical feedstocks. In the tars produced 
by different methods, up to 36% by weight could be determined by 
gas chromatography, this value was used as a measure of the tar 
quality. Information on the general properties of the tar was ob- 
tained from elementary analyses to determine the C/H ratio, and 
from /sup 1/H-NMR and /sup 13/C-NMR analyses to determine 
the types of proton bonding and the aromaticity. 


3312 ee aes Gee Biological production of 
methane from Southland lignite: a literature survey. Final 


report. (Steven, Fitzmaurice and Christchurch 


Partners, 
- Zealand)). Dec 1985. 29p. NTIS, PC PC E03/MF 


The report reviews the literature relevant to the biological 
conversion of lignite to gaseous and liquid products. The purpose 
of Ge suciow in te Gaemthde tia quae tiasatitlie a dai 
version of similar materials such as coal, peat, and lignin, in order 
to assess the feasibility of lignite bioconversion to methane or liquid 
fuels. 


3313 (SAIC/QPR—690-2) ae of densely loaded 
flows into entrained-flow gasifiers. Second quarterly report, 
January 1-March 31, 1986. Rizk, M.A.; Edelman, R.B. (Sci- 
ence Ap pear International Corp., Chatsworth, CA 
(USA)). Apr 1986. Contract AC21-85MC22064. 10p. NTIS, 
PC A02 A01; GPO Dep. File Number DE860 0767. 
The overall objective of this project is to develop improved 
understanding of the injection and mixing of densely loaded gas/ 
solid mixtures into gas streams. The ultimate application of the re- 
sults will be the development of improved injection and mixing 
configurations for entrained-flow gasifiers. In entrained-flow gasifi- 
cation, the injection and dispersion of heavily loaded mixtures of 
coal and gases is an important factor for overall reactor perform- 
ance and the uniformity of coal processing. Poor dispersion in a re- 
actor has several adverse consequences. These include depressed 
particle heating rates, which affect critical devolatilization phenom- 
ena. Limited mixing also leads to increased reactor residence time 
requirements and nonuniformity of coal treatment. Information is 
needed to provide guidance for establishing reactor inlet 
ous which will accelerate sitting end to fiellitats modeling of 
such reactors. Data are available for systems which are more dilute 
than those used for entrained gasifiers, but special considerations 
lead to the ue of using a minimum amount of injection 
flow in a gasifier. Progress reports are presented for the following 
tasks: (1) test plan; (2) literature search; (3) theoretical investigation; 
and (4) experimental investigation. 11 refs., 1 fig. 


3314 (SVF—212) Sulphur capture by calcium based sor- 
bents - experiments in a drop tube furnace. Final report. Alv- 
fors, P.; Svedberg, G. (Stiftelsen foer Vaermeteknisk 
Forskning, Stockholm (Sweden)). Feb 1986. 78p. (In Swed- 
ish). NTIS (US Sales Only), PC A05 AOl. File 
Number DE87750121. 

Calcium based sorbents that are injected into a furnace are 
first calcined i.e. carbon dioxide is emitted from limestone and dolo- 
mitic limestone and water vapour from hydrated lime products. In 
the second test series simultaneous calcination and sulphation was 
studied i.e the complete reaction sequence from lime product to the 
final product CaSQ,. The sorbents tested were limestone , dolomi- 
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tic limestone from Glashammar, hydrated and pressure hydrated 
lime from Limhamn, pressure hydrated dolomitic lime and slag 
containing ferrous oxide and chromium oxide. The parameters stud- 
of the parameters were chosen to resemble conditions in an actual 
boiler. The maximum BET-areas of the calcines were for limestone 
20 to 30 m*/g and for dolomitic limstone and pressured hydrated 
dolomitic lime 30 to 50 m?/g. Hydrated and pressure hydrated lime 
never obtained larger areas than 20 m?/g. In the sulphation experi- 
ments the degree of calcium utilization was determinded i.e the part 
of all calcium in the sorbent that has reacted with sulphur. Coarser 

i showed a somewhat lower degree of utilization that the 
finer particles, 0 to 17 per cent units less. Our experiments indicate 
that retention times longer than 1 second do not increase the degree 


are well suited for sulphur capture. 


(SVF—223) Interaction of ash minerals in desul- 
furization with calcium sorbent - experiments in a drop tube 
furnace. Alden, H.; Huebner, W. (Stiftelsen foer Vaermetek- 
nisk Fi Stockholm (Sweden)). Apr 1986. 132p. (in 
Swedish). S (US Sales Only), PC A07/MF AO01. File 
Number DE87750126. 

This work is an initial study of the effect of ash minerals on 
the function of calcium sorbents in the desulphurization process 
within a furnace. The experiments were with chemically clean cal- 
cium carbonate mixed with different additives and allowed to react 
with an SO; containing gas in an electrically heated drop tube fur- 
nace. The additives used were different ashes and inorganic com- 
pounds representing ash components. The sulphur content of the 
reacted calcium was determined by chemical analysis, and the re- 
acted samples examined using a scanning electron microscope. It 
was established that volatile additives had the greatest effect on 
capture. Addition of alkali gave a marked increase in sulphur cap- 
ture. The effect of transition metals and ash was found to be less 
marked under the conditions studied. The experiments show that it 
is possible to increase calcium utilization through the use of differ- 
ent additives. This repot also contains a literature study which sum- 
marizes earlier work in this field. With 17 refs. 


3316 Application of rock mechanics and the finite ele- 
ment method to underground coal gasification process. Lee, 
J.K.; Advani, S.H.; Avasthi, J.M.; Chen, K.S. on of En- 
gin Mechanics, The Ohio State Univ., Columbus, OH 
43210). pp 725-732 of Rock mechanics: Key to energy pro- 
duction. Littleton, CO; Society of Mining Engineers of 
AIME (1986). (CONF-860609—). 

From 27. U.S. symposium on rock mechanics; Tuscaloosa, 


a 

equations governing the hygro-thermo- 
ceninadmh ene aempiinia- adieu: aab die sugein of 
geological media is presented. The applicability of these equations, 
with appropriate boundary conditions, to the study of basic mecha- 
nisms associated with underground coal gasification (UCG) process 
is discussed. In particular, the phenomenon of stress-induced spall- 
ing resulting from intense drying near the gasified cavity and in situ 
effects is investigated by means of the finite element method. Some 
typical results from sample finite element model representations are 
presented for the evaluation of field experiments. 


3317 The development of a coal slurry letdown valve. 
Suitor, J.W.; Collins, E.R.; Glazer, C.R.; Dubis, D. (Jet 
Propulsion Lab., California Institute of Technology, Pasade- 
na, CA). pp 142-144 of Cavitation and multiphase flow 
jane - 1985. FED-Vol.23. Hoyt, J.W.; Furuya, O. New 
York, NY; American Society of Mechanical Engineers 
(1985). (CONF-851125—). 
From American Society of Mechanical ee winter 
Miami, FL, USA (17 Nov 198: 
A problem common to most goal and liquifac- 
tion processes is the lack of reliable, long-life pressure letdown sys- 
tems. Such systems must accommodate three-phase coal/ash- liquid- 
gas mixtures at temperatures up to 1600°F and pressures to 3000 


annual 
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psi. Commercial development of these advanced fuel processes re- 
quires reliable low maintenance letdown systems. 


0105 By-products 
REFER ALSO TO CITATION(S) 3409 
0106 Properties 


REFER ALSO TO CITATION(S) 3290, 3293, 3294, 3301, 3302, 3311, 3316, 
3344, 3348 


3318 (CONF-861207—5) Comparison of the behavior of 
trace elements during acid leaching of ash from several coals. 
Watson, J.S. (Oak Ridge National Lab., TN (USA)). 1986. 
Contract AC05-840R21400. 24p. NTIS, PC A02/MF A011; 
GPO Dep. File Number DE87001700. 

From Materials Research Society fall meeting; Boston, MA, 
USA (1 Dec 1986). 

Leaching of fly ash from eastern US coals with strong min- 
eral acid is the initial step in a series of potential processes for pro- 
ducing useful and marketable products from the ash. This step dis- 
solves much, or all, of the more easily leached phases in the ash 
and leaves the inert phases. The leached phases are believed to be 
largely amorphous materials; the inert phases are largely mullite 
and silica. Chemical analyses of the leachate and the residual 
“inert” or refractory material indicate the original distribution of 
the trace elements between the leachable and the refractory phases. 
Significant differences have been noted in ash samples from (1) 
coals from different regions, (2) coals of different types, and (3) 
even the same or similar coals. These differences are often evident 
from trace-element analyses. However, there are also similarities in 
the ash samples which become obvious when the leachabilities of 
several trace elements are correlated. Such similarities provide im- 
portant insight into how trace elements are incorporated in the ash. 
10 refs., 9 figs. 


3319 (DOE/FC/10120—2052, pp 77-123) Asphaltenes 
and preasphaltenes. Part 1: Characterization of asphaltenes 
and preasphaltenes. Part 2: Effects of operating parameters 
on their chemical composition. Baltisberger, R.J.; Woolsey, 
N.F.; Knudson, C.L. Jul 1986. NTIS, PC A20/MF AOl. 
File Number DE86006640. Contract AK 18-80FC10120. 

In Status of direct liquefaction of low-rank coal. 

Asphaltene and preasphaltene data are presented to demon- 
strate the effect of temperature, pressure, and reducing gas compo- 
sition on their hydrogen and phenolic content. The influence of 
processing parameters as discussed in Part 2 indicates that reduc- 
tion in the number of phenolic functional groups and cracking are 
required to further convert asphaltene and preasphaltene material 
to distillates. 27 refs., 22 figs., 7 tabs. 


3320 (DOE/FC/10120—2052, pp 271-293) Properties 
of low-rank coals affecting their liquefaction. Schobert, H.H. 
Jul 1986. NTIS, PC A20/MF AOl. File Number 
DE86006640. Contract AK 18-80FC10120. 

In Status of direct liquefaction of low-rank coal. 

Structure of low rank coals covering aromatic, inorganic, 
oxygen-containing functional groups, macromolecular structures are 
discussed. In addition physical properties (moisture and porosity) 
and mechanical properties are covered. Tables are presented for: 
identified resource and reserve base estimates of low-rank coal; av- 
erage chemical analyses of low-rank coal mine samples; properties 
of vitrinites of coal of different ranks; and comparative average ash 
compositions of wood, Northern Great Plains lignites, and bitumi- 
nous coals, SOs-free basis. 121 refs., 4 tabs. 


3321 (DOE/PC/700€1—8) Polydisperse coal slurry rhe- 
Septem! 


ology. Final report, 15 July 1984-30 ber 1986. Prob- 
stein, R.F.; Sengun, M.Z. (Massachusetts Inst. of Tech., 
Cambridge (USA)). 1986. Contract FG22-84PC70061. 48p. 
NTIS, PC A03/MF AOl; GPO Dep. File Seuiar 
DE86015748. 

A theoretical investigation of the rheological behavior of 
high concentration, polymodal coal-water slurries is carried out on 
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the assumption that the slurry may be considered to be made up of 
two relatively distinct particle fractions - a coarse fraction and a 
smaller fine fraction. The particles in the fine fraction are of micron 
size and are assumed to behave as a colloidal suspension inc the 
carrier liquid. The coarse fraction takes up most of the space and 
its hydrodynamics with respect to the suspension is assumed to be 
the same as if it were in a pure liquid with the same viscous behav- 
ior as the suspension. It is shown that in the limit of low shear rate 
the suspension microstructure is primarily determined by a balance 
between the Brownian diffusion forces and surface forces, while in 
the high shear rate limit viscous forces dominate and generally shift 
the suspension microstructure towards a lower dissipation configu- 
ration. The theory is first applied to truly bimodal suspensions of 
rigid spherical particles and it is shown that the calculated viscosity 
of these slurries can be accurately matched to experiment. Based on 
this biomodal concept, a semi-empirical analytical model and a spa- 
tially periodic cell model that both use hydrodynamic lubrication 
concepts and results from the simpler truly bimodal case, are ap- 
plied to six high concentration polymodal coal-water slurries with 
continuous particle size distributions ranging from 0.5 to 300 mi- 
crons. Comparison of the theory with reported measured viscosities 
supports the idea that these slurries behave bimodally. A series of 
experiments with coal were run to separately specify the contribu- 
tions of the colloidal and coarse particles to the measured viscosity. 
The results agree very well with the theoretical prediction. 24 refs., 
6 tabs. 


3322 (DOE/PC/70778—T7) Measurement and control 

of electrostatic charges on solids in a gaseous suspension. 

yen Nieh, S.; Nguyen, T. (Catholic Univ. of 
BC. Dep echanical 


t. of M 
ing) Sep 1986. Contract FG22-84PC70778. ros S, PC 
A01; GPO Dep. File Number DE86016014. 

Measurements of mean particle charges and charge distribu- 
tions on flowing particles in a continuous copper two-phase test 
loop with a cyclone-venturi configuration have been made under 
various combinations of air humidities, conveying velocities and 
particle sizes. Air humidity was shown to have significant effects 
on particle charges. The charges became effectively below the min- 
imum detectable level (10~* Coulomb) when the relative humidity 
exceeded 80%. For glass beads, a linear relationship between mean 
particle charge and relative humidity was correlated. Large parti- 
cles carry a large mean charge and a small mean charge-to-mass 
ratio as expected. A significant finding was that the mean surface 
charge density remained almost constant over a wide range of par- 
ticle size. Pulverized coal particles flowing in pneumatic pipeline 
are naturally charged to a detectable level due to collisions with 
pipe walls. Systematic charge measurements of Anthracite coals, 
Medium Volatile Bituminous coals and Lignite A coals in a 
grounded copper pipe have been made with an upgraded charge 

ing system. Both negative and positive charges were found 
for coal particles in all experiments. Effects of air humidity and 
conveying velocity on particle charges were examined. In the range 
of our experiments, the effects of solid loading (concentration) and 
electric floating of the pipe loop were found of secondary impor- 
tance compared with the effects of humidity and velocity. Charge 
elimination techniques by strict humidity control and by introduc- 
tion of charge carriers, such as minus 1 pm activated charcoal 
fines, ammonia and piezoelectric ionized gas were explored. Effec- 
tive reduction of 70 to 85% of particle charges was achieved. A 
charge neutralization mechanism was proposed to interpretate the 
measured results. 35 refs., 41 figs., 8 tabs. 


3323 (DOE/PC/70795—T7) Macromolecular chemistry 
of coalification. Quarterly report, May 1-July 31, 1986. 
Kovac, J.; Moore, C.E. (Tennessee Univ., Knoxville (USA). 
Dept. of Chemistry). 30 Oct 1986. Contract FG22- 
84PC70795. 7p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE87001778. 

In order to interpret solvent swelling experiments on coals it 
is necessary to use a mathematical model for the elasticity of a ma- 
cromolecular network. In our previous work we have used both 
the classical Gaussian theory for the network and the modified 
Gaussian mcdel of Kovac. The modified Gaussian model is de- 
signed to incorporate the effects of finite chain extensibility by rep- 
resenting the real chain as a freely jointed chain of rigid links. In 





addition, the modified Gaussian model is only an approximate rep- 
resentation of the freely jointed chain. It, therefore, seemed impor- 
tant to check the adequacy of the modified Gaussian model as com- 
pared with the known exact results for the freely jointed chain. 
From the results of these calculations, it can be concluded that all 
the even moments of W(R) will differ from the exact results only in 
terms of order N~1. Therefore, the modified Gaussian model will be 
a reasonable approximation for chains of length N > 10. To exam- 
ine the differences at short chain lengths in more detail we have 
done numerical calculations for chains of length N = 4 and N = 6 
using eq(1) and the exact results of Lord Rayleigh for the three di- 
mensional random walk. These results are plotted in Figure 1. 
ee ee eee 


approxi is significantly 
fee f= 6 Gin Bir 0 = 4 cad Oe Genes Gadd be be less than 
10% by N = 10. We can therefore conclude that except for the 
very shortest chains the modified Gaussian approximate distribution 
function is a good representation of the exact distribution function 
for the freely jointed chain. 


3324 (SVF—219) Development and “on . a slagging- 


Be (Stivclen foer ‘an Vaaneae Pe 


Cweden Studsvik  Energiteknik AB, 
Sweden)). Feb 1986. 123p. fin Swedish). (STUDS 
EB—85-60). in (us Sales Only), PC A06/MF AOI. File 


the problems with probe I was that 

during withdrawal of the probe from i 
Probe II is designed in a similar way as Probe I. 
ences are a somewhat changed construction, a 
and possibilities to measure the heat transfer. An 
tube with a diameter of 48 mm was used as test piece. i 
probe I was appr. 84 mm and 25mm in probe II. The probe is con- 
structed of steel SIS 2343. The centre of the probe is 

water and air is used as the cooling mdium between the 

and the central part. A layer of ZrS, is applied in the 

to the test piece. Thermocouples are inserted on both si 

layer. The temperature difference together with known fl 
terial properties and calibration makes it possible to calculate 
heat transfer. By this method it will be possible to study the growth 
of deposits in situ. 
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REFER ALSO TO CITATION(S) 3318, 4185, 5174, 5258, 5260 


3325 (DOE/MC/16473—2105) 
design and f 


Contract AT21- 81MC16473. 
MF AOI; 1; GPO Dep. File Number DES 

= Beep oe Sa po 
in a hot fluid bed. The fluidized bed combustor with its high heat 
transfer rates is one possibility for improving the potential for coal 
use. As in all coal-fired systems, control of nitric oxide emissions is 
a major environmental concern because of its harm to vegetation 
and human health and its participation in photochemical smog. Pre- 
vious research has shown that some of the nitric oxide generated 
by combustion is later destroyed by coal char. Nitric oxide reacts 
with carbon significantly at temperatures characteristic of a fluid- 
ized bed combustor. The reaction is NO + C = products (CO, 
CO:, Na). The relative amount of each carbon oxide is dependent 
upon the reaction temperature. A 15-cm diameter fluidized bed was 
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used to study this reaction using freshly pyrolyzed Utah subbitu- 
minous coal char in a bed of sand fluidized by a mixture of nitric 
oxide and nitrogen. Data were collected in the form of nitric oxide 
concentration versus reactor bed height for a range of temperatures 
and char weights with all other variables held constant. The tem- 
perature range studied was 650 to 860°C and the char weight range 
was 0.3 to 1.0 wt % of the total bed weight. The nitric oxide con- 
centration in and above the reaction zone (zone of fluidized solids) 
of the fluidized bed reactor decreased with the increase of either 
temperature or char weight in the bed, and the overa-1 nitric oxide 
conversion was shown to be a linear function of the char weight. 


(DOE/MC/21387—T3) Use of solid collectors for 


1; GPO Dep. 
File Number DE85015832. 

An investigation is in progress to control emissions of alkali 
metals, trace metals and aromatic hydrocarbons in advanced coal 
conversion processes by injection of pulverized collector absorbents 
such as pulverized alumina, diatomaceous earth, and emathlite into 
the hot process stream or flame. Construction of the combustion 
and injection system is complete except for the installation and cali- 
bration of sample collection and other instrumentation. A sample of 
Pittsburgh seam coal was ashed and the ash and two new candidate 
absorbents were examined by the scanning electron microscope in 
both the morpholoty mode and the EDS elemental analysis mode. 
A TGA system is being constructed to evaluate absorption kinetics 
by steady state measurements. 2 refs., 5 figs. 


(EPRI-CS—4764) Transportation cost estimates 
for sodium Final report. Bronzini, M.S.; Midden- 
dorf, D.P.; a Kaoxville (USA). 


ter; FMC Philadelphia, PA 
Tussgeriton, Coste, | ly chee, tee 
50490, Palo Alto, CA 8 


03, File N File Number 1187920055. 

A promising low capital cost method of removing sulfur 
from flue gases at coal-fired power plants involves the use of dry 
sodium reagents. The cost of transporting the reagents to the power 
plants can be a large part of the total process cost. The purpose of 
this study was to estimate the transportation costs and freight rates 
of shipping these compounds from four potential sources to eleven 
representative power plant locations throughout the United States. 
Carrier costs were estimated using EPRI’s Transportation Network 
Model and Rail Routing and Costing System. On the basis of these 
estimated costs and experience in shipping dry bulk chemicals, the 
net freight rates which might be obtained were estimated. The esti- 
mated rates range from $15 to $70 per ton, depending on utility lo- 
cation and competitive factors. These rates appear to be high 
enough to make the traffic attractive to the participating carriers, 
and are lower than previous estimates used in studies of the dry in- 
jection process. 


(EPRI-CS—4765) Evaluation of plastic filler appli- 


— Hemmings, R.T.; ‘ca, E.E. (Ontario Research 
Foundation, Mississauga 


(Canada). Materials Div.). Sep 
1986. 192p. Research R Center, Box 50490, Palo Alto, 
CA 94303. File Number TI87920005. 

This study demonstrated the use of pre-treatment (beneficia- 
tion) of a selected raw fly ash to upgrade it as a feed for the Direct 
Aid Leach (DAL)-process; investigated the extractability of alumi- 
num, iron and other components from beneficiated fractions of the 
selected ash; confirmed the scale-up of the DAL process from the 
laboratory to pilot-plant level; demonstrated the production of filler 
grade products from the DAL-residue, and evaluate the perform- 
ance of such products as fillers in polymer composites; evaluated 
the potential marketability of DAL-residues in the fillers industry. 
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3329 (iS-M—599) Recovery of aluminum oxide by the 
Ames lime-soda sinter santenn ceahag Giles eaeen Ue. 
Murtha, M.J.; Burnet, G.; Harnby, N. (Ames Lab., IA 
(USA); Bradford Univ. (UK)). 1985. Contract W-7405- 
ENG-82. 12p. (CONF-850304—2). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87000967. 

From 7. international symposium on ash utilization; Orlando, 
FL, USA (4 Mar 1985). 

The Ames Lime-Soda Sinter Process provides a means for 
recovering aluminum oxide from power plant fly ash while produc- 
ing a residue that can be used in the manufacture of sulfate resistant 
(Type V) portland cement. The process has been fully researched 
and its feasibility is now being demonstrated through pilot plant 
scale investigation. This paper reports results of the pelletized feed 
preparation by agglomeration in a rotary pan granulator, continu- 
ous feed sintering in an electrically heated rotary kiln, and product 
recovery from the clinker by aqueous extraction, desilication of the 
filtrate, and precipitation of a hydrated aluminum oxide. Results 
from earlier bench-scale research have been found to apply consist- 
ently to the pilot plant scale work. 


3330 (PB—86-231834/XAB) Organic acids can enhance 
wet limestone flue gas scrubbing. Mobley, J.D.; Cassidy, 
M.A.; Dickerman, J.C. (Radian Corp., Research Triangle 
Park, NC (USA)). 1986. 6p. NTIS, PC A02/MF AOl1. 

The paper is an overview of organic acid use to enhance the 
limestone flue-gas desulfurization (FGD) process, and describes the 
application of the technology in operating FGD systems. The case 
studies illustrate the potential economic benefits of converting 
FGD systems to organic-acid-enhanced limestone scrubbing sys- 
tems. Organic acids were identified as potentially attractive buffer- 
ing agents for FGD systems more than 10 years ago. Use of the 
acids to counteract the effects of high concentrations of dissolved 
salts has resulted in increased SO2 removal efficiencies, lowered op- 
erating costs, decreased limestone consumption, increased system 
flexibility (e.g., ability to respond to unplanned fluctuations in coal 
sulfur content), and improved process reliability. 


$331 (TVA/OP/EDT—86/15) High-sulfur spray dryer 
Shawnee test program. Volume VI. R-C/TVA spray dryer/ 
ESP evaluation. (Research-Cottrell, Inc., Somerville, NJ 
(USA); Tennessee Valley Authority, Chattanooga (USA). 
Div. of Energy Demonstrations and Technology). 1986. 
342p. NTIS MF AO1. File Number DE87900074. 

TVA’'s continued investigations of FGD systems led to eval- 
uating the spray drying technology on high-sulfur coal. Initial suc- 
cessful testing of a spraydryer/baghouse combination (see Volume 
II of this report series) led to the use of an ESP as the particulate 
collection device. This report describes the spray dryer/ESP test- 
ing and results. The goal of the spray dryer/ESP evaluation was to 
provide a proof-of-concept for this FGD technology. Data collect- 
ed will be used for further scaleup and to help establish control 
strategies for TVA facilities. The major objectives were to deter- 
mine spray dryer and ESP performance (SO: and particulate re- 
moval, operating characteristics) when treating flue gas generated 
from burning high-sulfur coal, and to determine spray-dried partic- 
ulate characteristics under various spray dryer conditions. 


3332 Advanced environmental control technologies for 
the simultaneous removal of sulfur dioxide and nitrogen 
oxides from flue gas. Drummond, C.J.; Markussen, J.M.; 
Plantz, A.R.; Yeh, J.T. (De i. of Energy, Pittsburgh, PA). 


pp 71-95 of Proceedings of the 3rd symposium on. integrated 
environmental controls for fossil-fuel power plants. Pitts- 
burgh, PA; Air Pollution Control Association (1986). 
(CONF-860207—). 

From 3. symposium on integrated environmental control; 
Pittsburgh, PA, USA (4 Feb 1986). 

The US Department of Energy is evaluating advanced con- 
cepts in environmental control technology for the simultaneous re- 
moval of 90% of the sulfur dioxide and 90% of the nitrogen oxides 
from the flue gas of coal-fired electric-power-generating plants. 
Recent experimental results of investigations of the Fluidized-Bed 
Copper Oxide Process, the enhanced removal of nitrogen oxides in 
a spray dryer, and the NOXSO Flue Gas Treatment Process being 
conducted at the Pittsburgh Energy Technology Center are dis- 
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cussed. The Fluidized-Bed Copper Oxide Process is being evaluated 
in a continuous, integrated test facility to determine the reactivity 
of the sorbent over a large number of absorption and regeneration 
cycles. These tests are being conducted in preparation for future 
testing at a host utility site at a scale equivalent to 5 MW of electric 
power generation. The enhanced removal of nitrogen oxides in a 
spray dryer is also being evaluated at the Pittsburgh Energy Tech- 
nology Center. Tests have been conducted in a 31-inch-diameter 
spray dryer to determine the most effective operating parameters 
for contacting a lime slurry containing sodium hydroxide with flue 
gas. The NOXSO Flue Gas Treatment Process is undergoing inves- 
tigation at a scale approximately equivalent to 1 MW of electric 
power generation to determine the effects of fluidized-bed dynam- 
ics on process performance. In these tests, flue gas generated from 
the combustion of high-sulfur coal is contacted with the NOXSO 
sorbent in a fluidized-bed absorber having a cross section measuring 
40 inches square. These promising new technologies provide the 
basis for a new generation of integrated environmental control for 
electric-power-generating plants. 


3333 Analysis of advanced system designs for integrated 
environmental control. Rubin, E.S.; HS. Salmento, J.; Barrett, 
J.G.; Bloyd, C.N. (Carnegie-Mellon Univ., Pittsburgh, PA). 
pp 200 of Proceedings of the 3rd symposium on integrated 
environmental controls for fossil-fuel power plants. Pitts- 
burgh, PA; Air Pollution Control Aaeesliiine (1986). 
(CONF-860207—). Contract FG22-83PC60271. 

From 3. symposium on integrated environmental control; 
Pittsburgh, PA, USA (4 Feb 1986). 

This paper considers integrated system designs for environ- 
mental control of new coal-fired power plants, focusing on the role 
of advanced technologies for pre-combustion and post-combustion 
removal of pollutants. An integrated systems modelling approach is 
described which allows advanced control concepts to be compared 
systematically to conventional environmental control systems de- 
signs using site-specific characteristics. The computerized modelling 
framework includes the ability to explicitly characterize and propa- 
gate the effects of uncertainties in various technical and economic 
parameters of interest, so that performance and cost results may be 
described probabilistically. Case studies are presented to illustrate 
the use of the model for comparing conventional power plant de- 
signs with several advanced integrated environmental control con- 
cepts being supported by the US Department of Energy. Results 
show that the potential for achieving more cost-effective control of 
air pollutant emissions through combined SO/sub x/NO/sub x/ re- 
moval, and the integration of pre-combustion and post-combustion 
removal methods, is highly site-specific. In the most favorable 
cases, savings of approximately 25% were achieved, with probabil- 
ities of higher savings dependent upon detailed technical and eco- 
nomic assumptions. 
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REFER ALSO TO CITATION(S) 4042, 5239, 5340, 5341 


3334 (PB—86-244399/XAB) Western surface-mine per- 
mitting and reclamation. Volume 2. Contractor documents. 
Part A. Soil and overburden management in western surface- 
coal-mine reclamation. Revegetation technology and issues at 
western surface coal mines. Wildlife technologies for western 
surface coal mining. (Office of Technolo ogy Assessment (U.S. 
Smear tens ——— DC). Jul 1986. 715p. NTIS, PC 
A99/MF E04 

The iby describes soil and overburden management in rec- 
lamation of western surface coal mines. The study is based on a 
review of the literature, permit applications, state and federal acts, 
regulations and state guidelines, as well as interviews with the regu- 
latory authorities, environmental managers, staff scientists, research- 
ers, and environmentalists. 





3335 (PB—86-244407/XAB) Western surface mine per- 
mitting and reclamation. Volume 2. Contractor documents. 
Part B. Hydrologic evaluation and reclamation 

for western surface coal mining. (Western Water Consult- 
ants, Inc., Sheridan, WY (USA)). Jul 1986. 442p. NTIS, PC 
A19/MF AO1. 

The report presents an analysis of the hydrologic evaluation 
and reclamation technologies of western surface coal mining as 
they have evolved and advanced since passage of the Federal Sur- 
face Mine Control and Reclamation Act of 1977 (SMCRA). The 
primary emphasis of the report is threefold, addressing: Hydrologic 
data used in the preparation and review of mining and reclamation 
plans. Analytical techniques used to predict and evaluate the hydro- 
logic impacts of mining. Evaluation criteria used to determine the 
success of hydrologic restoration. The report also discusses special 
reclamation practices used to preserve and restore the essential hy- 
drologic functions of alluvial valley floors. 
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(EA/ICTIS/TR—33) Monitoring for mine infor- 
ie and control. Cope, J. (International Energy Agency 
Coal Research, London (UK)). Jun 1986. 63p. NTIS (US 
Sales Only), PC A04/MF A01. File Number TI87900063. 

Recent literature of relevance to the collection of data for 
the monitoring and control of coal mines is reviewed. Emphasis is 
on data collection from underground mines although surface mines 
and coal preparation plants are also considered. The report first 
identifies the need for monitoring and data collection and then pro- 
vides a detailed discussion on mine environment monitoring, pro- 
duction monitoring and transport monitoring. This is then followed 
by a brief account of developments in electrical network and ma- 
chine health monitoring, coal preparation monitoring, data trans- 
mission systems and management information systems. It is con- 
cluded that, while equipment is sufficiently developed to meet 
many of the needs of monitoring, further development is needed in 
the collation, organization and representation of data for presenta- 
tion so that a suitable management information service can be 
achieved. 283 refs., 23 figs., 7 tabs. 


(VTT-TUTK—399) Safe production and use of do- 
naaie fuels. Part 3. Delection of smouldering peat fires from 
mechanical conveyor. Linna, V. (Valtion Teknillinen Tutki- 
muskeskus, — (Finland)). Apr 1986. 46p. (In Finnish). 
NTIS (US es Only), PC A03/MF AOl1. File Number 
DE87750136. 

The suitability of different fire detector types to detection of 
smouldering fires and hot particles in peat flow was researched. 
Different kinds of commercial spark, gas and smoke detectors were 
tried in association with belt conveying of milled peat. According 
to trials, there are spark detectors sensitive enough for detection of 
hazardous fire points. In association with belt conveyors, the spark 
detectors are to be placed at the falling point, where the layer of 
milled peat spreads. CO-sensors are most applicable to detection of 
motionless fires, to fires on the running belt conveyor they are too 
insensitive and slow. In fire protection the gas and spark detector 
systems complement each other: spark detectors react to moving 
fires and CO-sensors to stagnant fires. In further studies the operat- 
ing reliability of fire detectors at plants will be considered. 


0130 Transport And Handling 
REFER ALSO TO CITATION(S) 3321, 3322, 3337 


3338 (DOE/MC/14101—2054-Vol.1) ee flow of 
solids engineering databook. Volume 1. Analysis of pressur- 
ization of lock hoppers and typical measured flow properties 
of coal. Final technical report Phase II. Royal, T.A. (Jenike 
and Johanson, Inc., San Luis Obispo, CA (USA)). Feb 1986. 
Contract AC21-80MC14101. 336p. NTIS, A15/MF 
A01; 1; GPO Dep. File Number DE86011095. 

Flow properties were determined for coal, limestone and ash 
of typical types, sizes and moisture contents to be handled at tem- 
peratures less than 300°F and gas pressures less than 750 psig. The 
pressurization stage of a lock hopper handling a frictional-cohesive 
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bulk material is analyzed in pseudo two dimensional space and time 
for plane flow and axially symmetric conical hoppers to determine 
proper pressurization conditions to avoid obstructions to flow upon 
discharge. A system of two nonlinear partial differential equations 
are derived for the effective solids stress and interstitial fluid pres- 
sure fields. Significant coupling between the two fields exists. For 
converging channels, the effective solids stress field equation uti- 
lizes a constant ratio of wall normal stress to average vertical stress 
of a horizontal cross section. This ratio is computed from “radial” 
plastic flow stress fields of A.W. Jenike. The fluid pressure field 
equation describes the transient diffusive flow of a compressible 
fluid through the interstices of the bulk solid using a modified 
Darcy's law to describe the flow of the fluid driven by fluid pres- 
sure gradients. For the problem of rapid pressurization of lock hop- 
pers, the stress and pressure field equations are solved numerically 
using a superminicomputer to predict the effect of pressurization 
rate, lock hopper geometry, location of gas injection port(s), bulk 
solid flow properties, permeability, and wall friction upon the con- 
solidating stress caused by gas pressure gradients acting on the bulk 
solid during the pressurization process. Computations suggest that 
the optimum location of pressurization ports are at both the top and 
bottom of the cylindrical portion of the lock hopper. The optimum 
pressurization rate with time is such that only slow rates are per- 
missible for the first few atmospheres and the rate may be gradually 
increased as pressurization proceeds. 45 refs., 82 figs., 25 tabs. 


3339 (@OE/MC/14101—2054-Vol.2) a flow of 
solids engineering databook, Volume II. Analysis of pressur- 
ization of lock hoppers and typical measured flow properties 
of coal. Final technical report Phase II. Royal, T.A. (Jenike 
and Johanson, Inc., San Luis Obispo, CA (USA)). Feb 1986. 
Contract AC21- 80MC14101. 403p. i A18/MF 
A01; 1; GPO Dep. File Number DE86011096. 

Volume II contains the following appendices: flow property 
plots for material properties measured; and PDENSE computer 
program system. 82 figs., 25 tabs. 


3340 (DOE/MC/14101—2055) Gravity flow of solids 
engineering databook. Small scale testing of lock hoppers. 
Final technical report Phase III. Royal, T.A. (Jenike and Jo- 
hanson, Inc., San Luis Obispo, CA (USA)). Feb 1986. Con- 
tract AC21-80MC14101. 113p. NTIS, PC A06/MF AO; 1; 
GPO Dep. File Number DE8601 1097. 

As part of the continuing effort to establish design param- 
eters of lock hoppers for the handling of coal, engineers at Jenike 
and Johanson, Inc. have run a series of tests on an 18 inch diameter 
lock hopper system. The purposes of the test program are: to estab- 
lish the theoretical basis for predicting the flow rates from lock 
hoppers, to test a new concept of an acceleration section below the 
hopper outlet to minimize valve size, to evaluate a new cone-in- 
cone design used to reduce head room requirements for lock hop- 
pers and to determine the effect of initial pressurization of the lock 
hopper on the subsequent flow of the bulk material during dis- 
charge. Results are discussed. 11 refs., 12 figs. 


3341 (DOE/PC/62684—T2-Pt.2) Computer simulation 
of coal preparation plants. Part 2. User's manual. Final 
report. Gottfried, B.S.; Tierney, J.W. (Pittsburgh Univ., PA 
(USA)). Dec 1985. Contract AC22-83PC62684. 236p. NTIS, 
PC Al11/MF AOI; 1; GPO Dep. File Number DE86015392. 
This report describes a comprehensive computer program 

that allows the user to simulate the performance of realistic coal 
preparation plants. The program is very flexible in the sense that it 
can accommodate any particular plant configuration that may be of 
interest. This allows the user to compare the performance of differ- 
ent plant configurations and to determine the impact of various 
modes of operation with the same configuration. In addition, the 
program can be used to assess the degree of cleaning obtained with 
different coal feeds for a given plant configuration and a given 
mode of operation. Use of the simulator requires that the user 
specify the appearance of the plant configuration, the plant operat- 
ing conditions, and a description of the coal feed. The simulator 
will then determine the flowrates within the plant, and a descrip- 
tion of each flowrate (i.e., the w-ight distribution, percent ash, py- 
ritic sulfur and total sulfur, moisture, and Btu content). The simula- 
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tion program has been written in modular form using the Fortran 
language. It can be implemented on a great many different types of 
computers, ranging from large scientific mainframes to IBM-type 
personal computers with a fixed disk. Some customization may be 
required, however, to ensure compatibility with the features of For- 
tran available on a particular computer. Part I of this report con- 
tains a general description of the methods used to carry out the 
simulation. Each of the major types of units is described separately, 
in addition to a description of the overall system analysis. Part II is 
intended as a user’s manual. It contains a listing of the mainframe 
version of the program, instructions for its use (on both a main- 
frame and a microcomputer), and output for a representative 
sample problem. 


3342 (@OE/PC/81210—T12) es and demon- 
stration of a static tube flotation system for producing super- 
clean coal. Technical progress report, 4th quarter ending Sep- 
tember 30, 1986. Schultz, C.W. (Michigan Technological 
Univ., Houghton (USA). Inst. of Materials Processing). 15 
Oct 1986. Contract AC22-85PC81210. 20p. NTIS, PC A02/ 
MF A01; GPO Dep. File Number DE87000914. 

Static tube flotation tests were performed on eight selected 
coal samples. The tests were in each case conducted at grinds of 
50% passing 22 microns and 90% passing 22 microns. The nature 
of the static tube flotation machine is such that it is operated in a 
continuous rather than batch mode. A supply of ground coal is 
placed in a sump and continuously circulated in a closed loop to 
maintain the coal in suspension and to mix the coal as additional 
sample is added to the sump. A peristaltic pump continuously 
pumps coal slurry from the circulation loop to a conditioning loop 
and from the conditioning loop to the flotation tube. Several factors 
affect the separation that is achieved in the flotation column. These 
are: reagent addition, feed rate, wash water rate, air flow rate, and 
height of the pulp-froth interface. In the tests reported here the first 
two variables (conditioning variables) were fixed for each coal and 
the other three variables (machine variables) were varied to control 
the tube products. After 20 to 30 min, an equilibrium state of sepa- 
ration was reached for a pre-determined condition. Both the froth 
and tailing products were then sampled simultaneously. After sam- 
pling the machine operating variables were changed and again al- 
lowed to equilibrate. In this fashion the entire grade-recovery curve 
is established in a single test. The reagent additions varied consider- 
ably between different coal samples and on any given coal the 
amount of reagents increased with increasing fineness of grind. 10 
figs., 2 tabs. 


3343 (DOE/PC/91271—T1) [Coal disintegration ¥ 
high pressure water jet]. Technical progress report No. 1, 
August 15-October 20, 1986. Mazurkiewicz, M. (Missouri 
Univ., Rolla (USA). Rock Mechanics and Explosives Re- 
search Center). Oct 1986. Contract AC22-86PC91271. 13p. 
NTIS, PC A02/MF AOi; 1; GPO Dep. File Number 
DE87000493. 

For this project, equipment already installed in the High 
Pressure Waterjet Laboratory at RMERC required some rearrange- 
ment and modification. The adaptation will be to create an x-y 
table, and to design and manufacture a test rig for the study (Phase 
I, Task I) of the pressure distribution in mechanical models of the 
coal discontinuities (pipes with different diameter relative to the 
nozzle diameter and of varied length, gap with varied angle). All 
this preparation was performed very smoothly and, while waiting 
for the pressure gauges, allowed a chance to extend the literature 
search using the Library computer. A sequence of tests was per- 
formed using a test rig shown schematically in Fig. 1 and Fig. 
2(a,b,c). A modular data acquisition system which stored data on 
computer disks, was used to obtain experimental data under the fol- 
lowing test conditions: Injecting nozzle diameter d (0.007"; 0.010’; 
0.014”; 0.021"; 0.032”; 0.041"; 0.062”); receiving pipe diameter D 
(0.030"); stand off distance L (0; 0.25”; 0.50"; 0.75”; 1.0”); and inlet 
pressure P, (5000 psi; 11,000 »si; 12,000 psi; 16,000 psi). 


3344 (EPRI-AP—4849) Investigation of low-rank-coal- 
liquid carbon dioxide slurries. Final (Little (Arthur 
D.), Inc., Cambridge, MA (USA)). Oct 1986. 13ip. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number TI87920051. 
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This report presents the results of laboratory, pilot-plant, and 
engineering evaluations on the application of liquid CO: slurry 
technology to low-rank coals. The potential application of liquid 
CO, slurry technology to low rank coals offers the following bene- 
fits: it would permit the transport of lignites including reactive lig- 
nites; it would permit intentional drying of lignites prior to trans- 
port; and it would improve the economics of gasification of low- 
rank coals using entrainment type gasifiers. The research project in- 
cluded the following two tasks: development of rheological infor- 
mation on low-rank coal/liquid CO: slurries. Two low-rank coals 
were studied: a North Dakota lignite and a Wyoming subbitumin- 
ous coal. The effect of moisture content and size consist on the 
theological behavior of these coals slurried in liquid CO. was stud- 
ied in the laboratory and pilot plant facilities. Assessment of the 
storage and handling issues involved in applying CO: slurry tech- 
nology to low-rank coals. Four process flow diagrams were devel- 
oped: one for the mine-end handling and preparation operations, 
one at the user-end for interfacing with a pulverized coal boiler, 
and two at the user-end for interfacing with an entrained-flow gasi- 
fier. 19 refs., 27 figs., 18 tabs. 


3345 (EPRI-AP—4850) Low-rank coal-drying studies. 
Final report. Silver, H.F.; Frazee, W.S. (Wyoming Univ., 
Laramie (USA). Dept. of ‘Chemical ). Oct 1986. 
188p. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number T187920049. 

Studies have been undertaken to evaluate coal drying associ- 
ated with the liquefaction of low rank subbituminous coal and lig- 
nite in the dissolution stage of an integrated two-stage (ITSL) coal 
liquefaction process. Variables investigated included drying proce- 
dures, the addition of water, piperidinopyridine and m-cresol to the 
dissolver feed slurry, and the use of iron oxide and dimethyldisul- 
fide as catalysts. Both hydrogen and carbon monoxide-steam were 
evaluated as reducing agents. A brief investigation into the effect of 
reaction operating conditions on the liquefaction of lignite was also 
conducted. 7 refs., 17 figs., 25 tabs. 


3346 (PB—86-243060/XAB) Freight transportation. 
Shaw, C.E.; Banks, C.H.; Delaney, W.W.; Shuman, D.J.; 
Al-Kazily, J. (National Research Council, Washington, DC 
(USA). sce. Research —— 1986. 57p. (TRB/ 
TRR—1061). NTIS, PC A04/MF A\ 

Library of Congress catalog ane no. ' 36-19976. 

The 6 papers deal with the following areas: recent develop- 
ments in container competitive strategies of two Atlantic ports; ra- 
tionalization of regional distribution systems for containerized 
freight; economics of coal transportation: implications for railroad 
and shipper strategies; factors that determine mode choice in the 
transportation of general freight; distributing nonstorable items 
without transhipments; effects of weight and dimension regulations: 
evidence from Canada. 


3347 Internal Rotary Compression press for dewatering 
peat. Lau, F.S.; Bachta, R.P.; Punwani, D.V.; Anderson, 
G.E.; Wen, W.W.; Visness, R.D. (Institute of Gas Technol- 
ogy, ‘Chicago, IL). pp 379-396 of a of symposium 
85: A technical and scientific conference o t and peat- 
lands. Dartmouth, Nova Scotia; Internati Peat Society 
(1985). (CONF-8506256—). 

From Symposium on peat and peatlands resources and de- 
velopment; Province of Quebec, Canada (16 Jun 1985). 

The Internal Rotary Compression (IRC) press, based on a 
unique concept for the mechanical dewatering of peat, is being de- 
veloped by Anderson Metal Industries, Inc., and the Institute of 
Gas Technology. The press can simultaneously apply severe me- 
chanical compression and shear forces to the peat. This is accom- 
plished by configuring one roll inside the other. The design permits 
a larger no-slip entry volume for dewatering peat than that obtain- 
able from conventional external roll presses of the same size. A 
bench-scale unit was designed, constructed, and tested at IGT to 
validate the concept. Three peats from Minnesota were tested and 
moisture contents of the resultant dewatered peats were in the 
range of 40 to 50 wt %. This represents a significant improvement 
over conventional processes. The IRC press offers the potential of 
being a compact and field-portable unit that can produce a low 
moisture content peat product. This paper presents the results ob- 








tained in the bench-scale tests conducted during Phase I of the pro- 
gram that is jointly funded by the U. S. Department of Energy and 
the Minnesota Department of Natural Resources. 


3348 Experimental study of the flow properties of a ho- 
mogeneous slurry near transitional Reynolds number. Abbas, 
M.A.; Crowe, C.T. (Dept. of Mechanical Engineering, 
Washington State Univ., Pullman, WA). pp 137-141 of Cav- 
itation and multiphase flow forum - 1985. FED-Vol.23. 
Hoyt, J.W.; Furuya, O. New York, NY; American Society 
of Mechanical Engineers (1985). (CONF-851125—). 
From American Society of Mechanical Engineers winter 
annual _ ; Miami, FL, USA (17 Nov 1985). 
vior of solid-liquid (slurry) flows in pipes has appli- 
cation = a engineering processes such as hydraulic conveying, 
transportation of food products and development of fuels using 
coal/water slurries. Previous analytical studies of a homogeneous 
slurry flow include the work of Zandi and Hanks. These studies 
treated the slurry as a Bingham plastic or power law fluid. Rela- 
tions for friction factors and velocity distribution are based on these 
models. However, there is little data available on the adequacy of 
these models or of the flow regimes for which they are valid. Early 
measurements using impact probes are subject to considerable 
doubt because particle-probe interference effects are large. Laser- 
Doppler anemometry (LDA) measurements were restricted to low 
solid concentrations. 
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3349 (DOE/MC/21390—2025) Combustion of coal/ 
water mixtures with thermal preconditioning. Final report. 
Novack, M.; Roffe, G.; Miller, G. (General Applied Science 
Labs., Inc., Westbury, NY (USA)). Dec 1985. Contract 
AC21-84MC21390. 62p. NTIS, PC A04/MF AO0O1; 1; GPO 


Dep. File Number DE86006153. 

Thermal preconditioning is a process in which coal/water 
mixtures are vaporized to produce coal/steam suspensions, and then 
superheated to allow the coal to devolatilize producing suspensions 
of char particles in hydrocarbon gases and steam. This final prod- 
uct of the process can be injected without atomization, and burned 
directly in a gas turbine combustor. This paper reports on the re- 
sults of an experimental program in which thermally precondi- 
tioned coal/water mixture was successfully burned with a stable 
flame in a gas turbine combustor test rig. Tests were performed at a 
mixture flowrate of 300 lb/hr and combustor pressure of 8 atmos- 
pheres. The coal/water mixture was thermally preconditioned and 
injected into the combustor over a temperature range from 350 to 
600°F, and combustion air was supplied at between 600 to 725°F. 
Test durations generally varied between 10 to 20 minutes. Major 
results of the combustion testing were that: a stable flame was 
maintained over a wide equivalence ratio range, between phi = 2.4 
(rich) to 0.2 (lean); and, combustion efficiency of over 99% was 
achieved when the mixture was preconditioned to 600°F and the 
combustion air preheated to 725°F. Measurements of ash particu- 
lates captured in the exhaust sampling probe located 20 inches from 
the injector face, show typical sizes collected to be about 1 micron, 
with agglomerates of these particulates to be not more than 8 mi- 
crons. The original mean coal particle size for these tests, prior to 
preconditioning was 25 microns. System studies indicate that pre- 
conditioning can be incorporated into either stationary or mobile 
power plant designs without system derating. On the basis of these 
results, thermal pretreatment offers a practical alternative to fuel 
atomization in gas turbine applications. 20 figs., 4 tabs. 


3350 (DOE/MC/22078—T3) Corrosion kinetics of se- 
lected materials for pressurized fluidized bed combustion 
(PFBC). Second quarterly report, 1 January-31 March 1986. 
Vesely, E.J. Jr. (IT Research Inst., Chicago, IL (USA)). 10 
Apr 1986. Contract AC21-85MC22078. 15p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86013282. 

The work on this program is designed to develop an under- 
standing of the material wastage phenomenon of a number of heat- 
resistant materials under simulated deposits, like the ones formed 
during pressurized fluidized bed combustion (PFBC). The high 
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pressure-high temperature equipment with dedicated control panel 
already existing at IITTRI has been modified slightly, and initial re- 
sults are presented on simulation of corrosion morphologies similar 
to those found in PFBC. The work plan was designed to study re- 
producibility, effects of different deposits on corrosion, and long- 
term exposure effects on materials under deposits at high pressures 
and at high temperatures. Some limited work on the effect of cor- 
rosion on the mechanical properties of the materials will also be 
studied. Micro characterization of materials and oxides using opti- 
cal, SEM-EDX, and chemical analysis will be conducted to under- 
stand kinetic and thermodynamic data, which should help to estab- 
lish corrosion mechanisms. The initial equipment modification has 
been completed, and testing is planned for the next quarter. 


3351 (DOE/MC/22136—T1) Performance evaluation of 
a cross-flow filter on a subpilot-scale pressurized fluid bed 
coal combustor. Ciliberti, D.F.; Lippert, T.E. (USDOE 
Morgantown Energy Technology Center, WV). Oct 1985. 
Contract AC21-85MC22136. 26p. NTIS, PC A03/MF AOI; 
1; GPO Dep. File Number DE86002501. 

The objective of this program is to evaluate the performance 
and operating characteristics of the cross flow filter on a coal fired, 
pressurized, fluidized bed combustor (PFBC). This data will also be 
used to evaluate the economic feasibility of the cross flow filter 
concept in a PFBC system. The tests will be carried out utilizing 
the existing New York University (NYU) subpilot scale PFBC. The 
filter unit will be a multi-element configuration that will be operat- 
ed for about 200 hours at conditions to demonstrate particle remov- 
al capability to levels required for meeting power plant New 
Source Performance Standards and/or economic plant operation. 
The program is composed of two major technical tasks. Task 1 is 
directed at the design and actual test of the cross flow filter system 
at the DOE subpilot-scale PFBC test facility located at NYU. The 
second task is intended to integrate the results of the first task in a 
conceptual design and cost analysis such that proper economic per- 
spective for the filter concept can be gained. Contents of this report 
includes: overall program objectives; system configuration and 
design; test plan development; success/failure criteria; and extrapo- 
lation techniques and algorithms. 6 figs., 2 tabs. 


3352 (DOE/MI/10029—2061) Advanced atmospheric 
fluidized-bed combustion design: the staged cascading fluid- 
ized-bed combustor. (Howard Univ., Washington, DC 
(USA). Fossil Energy Lab.; Energy and Environmental En- 
gineering, Inc., East Cambridge, MA (USA)). 5 Apr 1985. 
Contract ‘ACOi- 83MI110029. 115p. NTIS, PC A06/MF AOI; 
1; GPO Dep. File Number DE85010392. 

Better fuel utilization is achieved in the SCFBC, which 
achieves a carbon burnout of 97.1% versus 95.0% for the AFBC. 
The SCFBC advantage is due to the staging of combustion in two 
beds. The thermal efficiency of the SCFBC is higher than that of 
the AFBC (85.4% versus 81.65%) due to two factors. First, the 
better fuel efficiency mentioned above contributes to this advan- 
tage. Second, the spent solids leaving the lowest combustion stage 
of the SCFBC are cooled by the incoming air, reducing heat loss 
with the spent solids. The SCFBC accomplishes the specified SO: 
removal with a significantly reduced amount of limestone adsorb- 
ent. The SCFBC achieved a sulfur capture efficiency of 81.6% 
with a calcium to sulfur ratio of 2.05, while the AFBC capture effi- 
ciency was 90% with a calcium to sulfur ratio of 3.5. The SCFBC 
has several other technical advantages over the AFBC. Stages of 
combustion air in the SCFBC can reduce NOx emissions to one- 
half to one-third of that achievable with the AFBC. The SCFBC 
achieves a higher volumetric heat release than the conventional 
AFBC by a factor of three to one. The SCFBC can achieve higher 
turndown ratios than the AFBC by changing fluidized bed depths 
to tailor heat transfer rates to the turned down condition. Turn- 
down ratios of 7 to 1 are possible with the SCFBC compared with 
a ratio of 3 to 1 achievable in a single bed conventional AFBC. 
The capitol cost of the SCFBC is 24.0% lower than that of the 
AFBC and the annual operating cost is 7.4% lower. 
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3353 (DOE/NASA/13111—16) Component testing of a 
ground based gas turbine steam cooled rich-burn primary zone 
combustor for emissions control of nitrogenous fuels. Schultz, 
D.F. (National Aeronautics and on Administration, 
Cleveland, OH (USA). Lewis Research Center). 1986. Con- 
tract AI21-77ET13111. 19p. (NASA-TM—88873). NTIS, 
PC A02/MF AO; 1; GPO Dep. File Number DE87002082. 

This effort summarizes the work performed on a steam- 
cooled, rich-burn primary zone, variable geometry combustor de- 
signed for combustion of nitrogenous fuels such as heavy oils or 
synthetic crude oils. The steam cooling was employed to determine 
its feasibility and assess its usefulness as part of a ground based gas 
turbine bottoming cycle. Variable combustor geometry was em- 
ployed to demonstrate its ability to control primary and secondary 
zone equivalence ratios and overall pressure drop. Both concepts 
proved to be highly successful in achieving their desired objectives. 
The steam cooling reduced peak liner temperatures to less than 800 
K. This low temperature offers the potential of both long life and 
reduced use of strategic materials for liner fabrication. Three de- 
grees of variable geometry were successfully employed to control 
air flow distribution within the combustor. A variable blade angle 
axial flow air swirler was used to control primary zone air flow, 
while the secondary and tertiary zone air flows were controlled by 
rotating bands which regulated air flow to the secondary zone 
quench holes and the dilutions holes, respectively. 7 refs., 7 figs., 1 
tab. 


3354 (DOE/PC/70770—T7) Fundamental studies of the 
mechanisms of slag deposit formation. Austin, L.G.; Benson, 
S.; Rabinovich, A.; Tangsathitkulchai, M.; Schobert, H.H. 
(Pennsylvania State Univ., University Park (USA). Coll. of 
Earth and Mineral Sciences). Oct 1986. Contract FG22- 
84PC70770. 90p. NTIS, PC A0S5/MF AOl; 1; GPO Dep. 
File Number DE87001925. 

New feed systems were developed for improved feeding of 
pulverized coals to the drop tube furnace. Strengths were measured 
for deposits produced in the drop tube furnace from combustion of 
thirteen low-rank coals, as well as from some ion-exchanged coals 
and specific gravity fractions. For lignite deposits a maximum de- 
posit strength thought due to the effects of sodium occurs for lig- 
nite having 8.8% equivalent sodium oxide in the ash. SEM-EDS 
analyses were used to examine the microstructure of deposits and to 
determine the morphological and compositional changes that occur 
from the base of the deposit to the top. The formation of crystalline 
species appears to be an indication of the degree of interaction be- 
tween ash-forming species within the ash deposits. Some of the 
strongest deposits contained abundant crystalline phases such as py- 
roxene and melilite. In these deposits sodium concentrates in the 
glass phase. Sodium would be expected to reduce the viscosity of 
the liquid phase, resulting in increased deposit strength through vis- 
cous sintering. A logarithmic increase of strength with increasing 
substrate temperature was the typical behavior of slag drops adher- 
ing to oxidized steel. An alonized T-11 steel surface was superior, 
for resisting formation of a strongly adhering initial layer of slag, to 
304 stainless steel, which was, in turn, superior to T-11 steel. The 
high adhesion strength of the molten ash drop to the oxide layer on 
oxidized steel is due to chemical compatibility between the oxide 
layer and ash and not a result of mechanical anchoring to the mi- 
croporosity of the surface. Software was developed to use the com- 
puter-controlled SEM-fluorescence particle-particle analyzer as an 
automated particle analyzer. 17 refs., 22 figs., 11 tabs. 


3355 (EPRI-AP—4835) Combustion of two-stage coal 
liquefaction residues in a hybrid boiler. Final report. Patel, 
R.L.; Griffith, B.F. (Combustion Engineering, Inc., Wind- 
sor, CT (USA). Power Systems Div.). Oct 1986. 120p. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T187920047. 

A bench- and pilot-scale study has been performed on high 
ash liquefaction residues (ash concentrates). These residues were 
prepared beforehand in Wilsonville, Alabama, 6-ton/day test facili- 
ty, from Illinois No. 6 Burning Star high volatile bituminous and 
Wyodak (Wyoming-Dakotals) subbituminous coals. A detailed 
characterization of both residues was conducted using standard 
ASTM and special in-house techniques. The Drop Tube Furnace 
System (DTFS) was used to determine the combustion characteris- 


tics of both liquefaction residues as well as the combustion kinetics 
of a closely size-graded Illinois No. 6 residue char. The pilot-scale 
Fireside Performance Test Facility (FPTF) was used to determine 
the slagging and fouling characteristics of the Illinois No. 6 lique- 
faction residue at 2.3 MBtu/hr and temperature and time conditions 
simulating utility pulverized coal fired boilers. The kinetic informa- 
tion was subsequently used in conjunction with a C-E’s proprietary 
mathematical model to predict the combustion performance of the 
Illinois No. 6 liquefaction residue in a conceptual hybrid boiler de- 
signed for Illinois No. 6 Exxon Donor Solvent (EDS) residue. Liq- 
uefaction residue results indicated carbon heat losses ranging up to 
2 times those predicted for Illinois No. 6 EDS residue. They, nev- 
ertheless, indicated that the liquefaction residue can be successfully 
burned in a correctly designed and correctly operated hybrid 
boiler. Pilot-scale FPTF study indicated high to severe lower fur- 
nace slagging potential for the Illinois No. 6 liquefaction residue at 
temperatures above the 2625 to 2650°F range. The convection pass 
fouling potential was low to medium. The fly ash erosion potential 
was found to be high. Bench-scale results also indicated severe slag- 
ging potential and moderate to high fouling potential for the 
Wyodak liquefaction residue. 25 refs., 32 figs., 22 tabs. 


3356 (SVF—211) Measuring of Hg-emissions in combus- 
tion of coal in a fast fluidized bed. Jacobson, M. (Stiftelsen 
foer Vaermeteknisk Forskning, Stockholm (Sweden); Studs- 
vik Energiteknik AB, Nykoeping (Sweden)). Jan 1986. 56p. 
(In Swedish). (STUDSVIK-EB—85-2 9). NTIS (US Sales 
Only), PC A04/MF A0O1. File Number DE87750120. 

Tests have been done in Studsvik'’s 2.5 MW fast fluidised bed 
with a German coal and an Australian coal in order to study the 
Hg-emissions during combustion. In some experiments limestone 
was added, which considerably reduced the Hg-emissions. Also in 
the report is a literature study concerning measuring of emissions of 
Hg during combustion of coal in other sites of different types. In 
addition some suggestions are given for futher interesting investiga- 
tions and measurings. 


3357 (SVF—215) Combustion properties for Polish and 
Russian coals. A literature review. Gromulski, J. (Stiftelsen 
foer Vaermeteknisk Forskning, Stockholm (Sweden); Studs- 
vik Energiteknik AB, Nykoeping (Sweden)). Feb 1986. 77p. 
(In Swedish). (STUDSVIK-EB—84-69). NTIS (US Sales 
Only), PC A05/MF A01. File Number DE87750129. 

This work aims to give an account of the available material 
in the literature which illustrates the dependence of combustion on 
different petrographical structures, and the combustion of coal par- 
ticles with different compositions. This literature study is based 
principally upon experience gained and experiments carried out in 
the Soviet Union and Poland. Some of the references are obtained 
directly from raw data supplied by prof M Zembrzuski and Dr H 
Karcz of the Technical University in Wroctaw, Poland, where re- 
search on combustion has been carried out for the last twenty 
years. The data base referred to shows that the combusiton kinetic 
properties of a given petrographic structure vary considerably be- 
tween different coal types. For example, it has been shown that for 
both vitrinite and fusinite the ingition temperature and the rate of 
burnout for volatile components and char are very strongly de- 
pendent on the coal macerals from which they are obtained. This 
means that it is impossible to predict the combustion properties of 
different coal types on the basis of their petrographical properties 
alone. The activation energy of fusinite is lower for every coal type 
than that of vitrinite, and it decreases with coal quality: The sum- 
marized frequency factor is a function of the particle size. This 
work forms part of a larger project entitled Coal Characterization, 
which is being carried out at Studsvik on a commisson from the 
Thermal Engineering Institute. The work is funded by the National 
Energy Administration, The Swedish State Power Board, VAST, 
Svarthaalsforsen and Studsvik 





3358 (SVF—217) Characterizing the combustion of 
eleven coal species in a drop - tube furnace. Gromulski, J. 
Stiftelsen foer Vaermeteknisk Forskning, Stockholm 
Seated Studsvik |nergiteknik AB, Nyk — 
Sweden)). Feb 1986. 126p. fin Swedish). (STUDS 

B—85-6). NTIS (US Sales Only), PC A07/MF AO1. File 
Number DE87750123. 

The experiments show clearly that it is impossible to refor- 
mulate distinct combustion characteristics for the coal types as re- 
gards their petrography and the technical and elementary analyses. 
The activation energy for the devolatilization of volatile compo- 
nents has values between 6 (25) and 13 (54.5) kcal/mol (kJ/mol) for 
coals. The activation energy for char combustion decreases with 
energy reflectance in vitrinite up to 0.90 % between 3 (12) and 21 
(88) kcal/mol (kIJ/mol). The reactivity for coal increases with in- 
creasing content of volatile components, and with increasing 
oxygen/coal ratio. It is shown that the reactivity increaeses with in- 
creasing reflectance in vitrinite. The combustion-kinetic properties 
for a specific type of coal are a complex function of the normal el- 
mentary, technical and petrographic composition, but it is still pos- 
sible to predict the actual combustion process with the help of the 
Arrhenius parameters (Rsub(i) and Esub(i)) plus the technical and 
elementary analyses of the coal. As an example, simulation tests for 
two coals, the Australian and the Polish, were carried out in a 
mathematical model. The multivariate data analysis has been done 
to find a multiple regression model for prediction of reactivity as a 
function of three dependent variables: hydrogen, volatile coal and 
inertinite. According to the limited coal types investigated (9) there 
seems to exist a relationship between reactivity and these three 
variables 
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3359 The Market for Montana Coal. 


Minnesota 
Brower, J.C.; Robinson, W.J.; Hays, R.M. (Montana Col- 


lege of Mineral Science and Technology, Butte, MT). 
Annual Meeting of the Minnesota Section, AIME, [Proceed- 
ings]; 15.1-15.12(1985). (CONF-850184—). 

From 46. AIME annual mining symposium and 58. annual 
meeting of the Minnesota section of AIME; Duluth, MN, USA (16 
Jan 1985). 

This paper discusses the Minnesota Market for Montana 
Coal. Minnesota is an important market to Montana coal producers, 
being the largest single market, consuming 30% or more of 
Montana’s coal production. Based on a recent economic analysis of 
Montana’s coal industry, Minnesota’s share of the market translates 
into a total impact of 1,000 jobs for Montanans, $25 million in 
wages, and $138 million in business activity. Furthermore, it means 
$38 million in various kinds of direct taxes paid to state and local 
authorities. Clearly, Minnesota is vital to Montana. Montana in turn 
has been a good partner for Minnesota, as a reliable source of com- 
petitively priced energy vital to Minnesota's economy, helping to 
ensure that Minnesota’s products and services are competitive, 
meanwhile helping to meet clean air standards. 
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0170 Legislation And Regulations 
(DOE/FE—0072) Report to Congress on the 


i ZY, gton, DC). Oct 1986. 63p. 
NTIS, PC A04/MF A0Ol; 1; GPO Dep. File Number 
DE87000865. 

This report describes the projects selected by the US De- 
partment of Energy (DOE) under the Clean Coal Technology 
(CCT) Program and their degree of compatibility with the technol- 
ogy demonstration program recommended in the Joint Report of 
the Special Envoys on Acid Rain (JRSEAR). At the outset, it 
should be recognized that Congress directed the CCT Program to 


demonstrate a broad spectrum of coal technologies, in response to a 
diverse set of environmental, economic, and energy security goals. 
In contrast, the program recommended by the JRSEAR was sharp- 
ly focused on technologies with the singular objective of reducing 
the adverse effects of acid rain. Nevertheless, in meeting the con- 
i mandate,DOE selected several technologies which are 
believed to also meet the criteria set forth in the JRSEAR. 


02 PETROLEUM 
0202 Geology And Exploration 


REFER ALSO TO CITATION(S) 5682 


3361 Pater 3, pp 1915-1928) Remote 
sensing and subsurface anomalies in the Bresse region of 
France. Benard, F.; Gess, G.; Lallemand, C.; Marie, A.; Du- 
tartre, P. (Institut Francais du Petrole, Rueil-Malmaison). 
1984. NTIS, PC A99/MF AO0Ol1. File Number DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

The images of the earth recorded by Landsat are a reflection 
of the combined effects of vegetation and geology. In the field of 
petroleum geology it is important to discern among all data provid- 
ed by an image, those data having to do with surface geology, and 
especially the data linked to the deepest-lying events. In the Bresse 
region of France the observation of Landsat images reveals large- 
scale lineaments and curvilinear phenomena whose presence cannot 
be explained by the surface geology consisting mainly of cover de- 
posits. To explain these lineaments and curvilinear phenomena, a 
study was undertaken with the aim of making a joint analysis of 

ing data and geophysical data (gravimetry in this case). 
This study is the subject of this two-part publication. The first part 
describes numerical techniques of creating composite images inte- 
grating both remote-sensing and geophysical data techniques of cre- 
ating composite images integrating both remote-sensing and geo- 
physical data followed by the geological interpretation of the dif- 
ferent documents. This interpretation first involves an analysis of 
Landsat data combined with gravimetric data. The second part 
gives a detailed analysis of an area where this method has revealed 
an impact of the morphology of the substratum on the overlying 
formations. 


3362 (NP—7750090) Aabenraa-1. Zechstein project. On 
the sedimentology and diagenesis of the basal Zechstein car- 
bonate unit in the Aabenraa-1 well, Denmark. Stentoft, N.; 
Ny E. (Danmarks Geologiske Undersoegelske, Co- 

). May 1985. 127p. NTIS (US Sales Only), PC 
A07/MF AO01. File Number DE87750090. 

The present report is a detailed description and interpreta- 
tion of the sedimentology and diagenesis of the Lower Zechstein 
carbonate formation in the Aabenraa-1 well, located close to the 
break of the Zechstein carbonate platform. Based on well logs and 
geochemical analyses the carbonate sequence is divided into four 
units, which are also reflected in the macro and microscopic obser- 
vations. The carbonate is found to be deposited during the first 
gentle marine and normal saline transgression and subsequent shal- 
lowing, which preceeded the evaporitic phase sensu stricto. During 
the shallowing of the sea algal oncoidal and stromatolitic mounds 
were deposited, which were rich in non frame building bryozoans. 
Recognizeable events of major diagenetic importance are in relative 
interpreted sequence: stylolitization, leaching, precipitation of anhy- 
drite cement, and thereafter of calcite cement. The mineralogical 
transformations seem to be related to these events. The important 
major dolomitisation seems to have taken place after the develop- 
ment of stylolites and the leaching, although a possibility for a very 
early genesis of the dolomite can not be totally disregarded for two 
of the units (2 and 4). The porosity and thus the reservoir quality of 
the rock is largely linked to the phase of leaching. But possibly the 
porosity is also partly related to the mentioned rather late phase of 
dolomitisation, as high porosity (and permeability) also coincides 
with dolomite. The major leaching is interpreted to be genetically 
related to the uplift and erosion during the period from Late Juras- 
sic to Early Cretaceous. Should this model prove to be more gener- 
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ally valid the exploration effort must be concentrated on platform 
breaks on locations, which have in their history of burial suffered 
major intermittend uplift and erosion. EFP-84; 100 refs. 
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3363 (OE/FE/60600—T6) [Review of eee 
MER package]. Task assignment No. 005. Part 1. (Evans, 
Carey and Crozier, Bakersfield, CA (USA)). 2 Jun 1986. 
Contract AC01-85FE60600. 15p. NTIS, PC A02/MF A0O1; 
1; GPO Dep. File Number DE87002008. 

Evans, Carey, and Crozier was given Task Assignment No. 
005 to review the DOE, NPRC MBB/W31S MER submittal pack- 
age. The Task Assignment was broken into three parts, the first of 
which was to provide comments and an analytical report on the 
(MER) package, with emphasis on alternative means for resolving 
any discrepancies or differences among the various participants in 
the MER decision process. In subsequent conversations with DOE 
personnel, it was indicated that Part 1 should be limited to a writ- 
ten critique of the various recommendations, without any attempt 
to proffer our own recommendation as to an appropriate MER. 
This report fulfills the requirements of Part 1 of the assignment. 


3364 (DOE/FE/60600—T7) Task assignment 005. 
Review of MBB/W31S MER package. Part 2. (Evans, Carey 
and Crozier, Bakersfield, CA (USA)). 11 Jun 1986. C Contract 
AC01-85FE60600. 18p. NTIS, PC A02/MF AO1; 1; GPO 
Dep. File Number DE87002009. 

Evans, Carey, and Crozier was given Task Assignment No. 
005 to review the DOE, NPRC MBB/W31S MER submittal pack- 
age. The Task Assignment was broken into three parts, the first of 
which was transmitted to you by our letter dated June 2, 1986. The 
second part of the assignment was to “Provide a recommendation 
on production from the MBB/W31S reservoir that would be associ- 
ated with a conservative Maximum Efficient Rate (MER).” This 
report addresses the requirements of Part 2 of the assignment. Due 
to the short time allowed our review of the reservoirs in question 
and the background of the issues has been most cursory, and our 
report and recommendations are, of necessity, only the most gener- 
al in nature. We believe that the current producing rate of approxi- 
mately 35,000 BOPD is a very conservative figure and that abso- 
lutely no harm will come to the reservoir in terms of detriment to 
the ultimate recovery by continuing this rate for the next one to 
two years while additional studies are being performed. The MER 
is something that should be continuously monitored and updated. 
Very lengthy and detailed studies are needed to better understand 
the reservoir and to evolve an MER which truly represents the ob- 
jective of maximizing both the ultimate recovery and economic 
return. Economic calculations have been made which show the dis- 
parities between various modes of operation. These are not intend- 
ed to serve as the basis for MER determination - rather, they sug- 
gest further that such studies and calculations need to be made in 
the MER process. 12 figs., 3 tabs. 


3365 (DOE/FE/60600—T8) [Review of MBB/W31S 
MER package]. Task assignment No. 005. Part 3. (Evans, 
Carey and Crozier, Bakersfield, CA (USA)). 11 Jun 1986. 
Contract AC01-85FE60600. 12p. NTIS, PC A02/MF AOI; 
1; GPO Dep. File Number DE87002010. 

Evans, Carey, and Crozier was given Task Assignment No. 
005 to review the DOE, NPRC MBB/W31S MER submittal pack- 
age. The Task Assignment was broken into three parts. The third 
part of the assigenment was to "Provide an analysis of the reservoir 
that would address the minimum production rate. This rate would 
be the minimum rate the MBB/W31S reservoir could be produced 
without risk of loss of ultimate recovery.” This report addresses the 
requirements of Part 3 of the assignment. Our review of the reser- 
voirs in question and the background of the issues has been most 
cursory due to the limited time allowed, and our report and recom- 
mendations, are, of necessity, only the most general in nature. Loss 
of ultimate recovery would probably not result from the reservoir’s 
being shut in or curtailed to a very low rate, if such actions result 
from a very deliberate and studied approach requiring, perhaps, one 


to three years in the process. In fact, such an approach could even 
increase the ultimate recovery, particularly in the waterflood-affect- 
ed areas. A complete and immediate shut in without the necessary 
studies, planning and preparation, could be very harmful. Achiev- 
ing ultimate recovery presupposes a readiness and ability to 
produce. Maintaining the well equipment and surface facilities in 
the necessary state of readiness will require producing at some low 
rate, probably in the range of an average of 1000 BOPD or less 
from the reservoir. It is our opinion that the "Minimum MER” for 
the reservoir should be whatever is determined to the minimum 
readiness rate, tentatively 1,000 BOPD. This brief study has result- 
ed in delineating a number of problems which should be addressed 
prior to any shutting in or severely curtailing the production, with- 
out offering specific solutions to the problems. 4 figs., 1 tab. 


3366 (LBL—21845) Mechanisms of foam generation in 
glass bead packs. Ransohoff, T.C.; Radke, C.J. (California 
Univ., Berkeley (USA). Dep eering; 
Lawrence Berkeley Lab., CA (USA)). Jun 1986. Contract 
AC03-76SF00098. bap. (CONF-861080—5). NTIS, PC A04/ 
MF A01; 1; GPO Dep. File Number DE87001881. 

From Society of Petroleum annual technical con- 
ference and ——— New Orleans, LA, USA (5 Oct 1986). 

flooding is a common thermal technique to recover 

sit -which-insn dinions teeta amatiemnen 
techniques. Two of the problems associated with steam flooding are 
“gravity override” and “viscous fingering.” Gravity override 
occurs because the steam is much less dense than the oil which it is 
displacing, causing the steam to “ride over” the oil bank. Viscous 
fingering occurs because the displacing steam is much less viscous 
than the oil phase, causing channels or “fingers” to form. Thus, 
steam can bypass most of the oil. Fried suggested that these mobili- 
ty problems might be ameliorated by injecting the steam in the 
form of a foam. Field tests have in fact demonstrated that foam can 
significantly increase the efficiency of a steam drive. Foam also 
holds promise for CO2 flooding and as a general mobility-control 
fluid. The fundamental, pore-level mechanisms of foam generation 
are investigated in monodisperse bead packs. First, direct visual ob- 
servations identify the following generation mechanisms: lamella 
leave behind, gas-bubble snap off, and lamella division. Then, to as- 
certain the relative importance of these rieaee quantitative 
experiments are pursued on the role of bead-pac! k permeability 
(bead sizes from 0.25 mm to 1 mm), gas-phase vaatity (0.001 cm/s 
to 0.8 cm/s), gas-phase fractional flow (0.60 to 1.0), amg erm 
variations, and surfactant type (SDBS, SDS, Chevron Chaser 
SD1000, and Suntech IV 1035). We discover a critical velocity, 
above which a “strong” foam is generated and below which only 
“weak” foam is formed. The snap-off mechanism is the primary 
mechanism responsible for the formation of the strong foam. A 
simple model, based on the concept of a “germination site”, is de- 
veloped to predict the onset of snap off at higher gas velocities. 27 
refs., 18 figs., 3 tabs. 


3367 (NIPER—183) Evaluation and determination of 
cross correlations between wettability methods. Status report. 
Crocker, M.E.; Marchin, L.M. (National Inst. for Petroleum 
and Energy Research, Bartlesville, OK (USA)). Aug 1986. 
Contract FC22-83FE60149. 13p. NTIS, PC A02/MF 5 
GPO Dep. File Number DE87002307. 

The objective of this phase of work completed in Task 3 in 
FY86 Annual Plan was to define the concepts of wettability with 
regards to three specific methods of determining wettability (con- 
tact angle, Amott and centrifuge) in order to determine if cross cor- 
relations exist. Wettability methods were compared to determine 
potential correlations. The literature was surveyed for the princi- 
ples involved in each method. Since no comparisons of the merits 
of the three methods (Amott, centrifuge, and contact angle) were 
found, laboratory measurements were made using the three meth- 
ods on 41 different crude oils. Contact angle measurements were 
found to indicate a more consistent oil-wet state than the Amott 
and centrifuge measurements. The contact angle technique prob- 
ably should be used only for pure fluids and investigations of varia- 
bles, such as temperature and pressure, since it can be easily adapt- 
ed for these conditions. However, this method ignores the impor- 
tant contribution of a porous medium to wettability. The Amott 
and centrifuge methods provided comparable results, which were in 





agreement at wettability values above +0.5. The Amott method 
was found to be insensitive at intermediate wettability values as 
compared to the centrifuge method. 3 refs., 3 figs., 1 tab. 


(NIPER—212) Surfactant-enhanced bicarbonate 
flooding, Final report. Peru, D.A. (National Inst. for Petrole- 
um and Energy Research, Bartlesville, OK (USA)). Oct 
1986. Contract FC22-83FE60149. 26p. NTIS, PC A03/MF 
A01; GPO Dep. File Number DE87002304. 

Coalescence rate constants were calculated for systems con- 
taining alcohol ethoxysulfate both with and without TRONA- 
CRAB (sodium bicarbonate). All systems containing TRONA- 
CRAB above 3.8% total salinity had higher coalescence rate con- 
stants than systems not containing TRONACARB. The results indi- 
cate that TRONACARB promotes faster coalescence of crude oil- 
surfactant brine emulsions. Additions of TRONACARB to preflush 
brine was found to be more economical than chloride brine in re- 
ducing divalent ion concentration. Silicon (Si) concentrations did 
not exceed 24 ppm after TRONACARB was in contact with Berea 
sandstone for 1 week at 42°C. The occurrence of silica scales is ex- 
pected to be minimal when using TRONACARB in chemical 
flooding or in a preflush. A chemical slug containing TRONA- 
CARB, petroleum sulfate, and polymer recovered from 6 to 20% 
more residual oil than did systems containing either: TRONA- 
CARB plus polymer or surfactant plus polymer. The results from 
the oil-displacement tests indicate that a synergistic relationship 
exists between TRONACARB and low concentrations of surfactant 
and polymer whereby the oil-recovery efficiency was improved, 
and the chemical cost per barrel of oil recovered was decreased 
when the three chemicals were used together. 8 refs., 9 figs., 5 tabs. 


3369 Estimation of in-situ stresses from ultrasonic meas- 
urements. Mao, N.H.; Sweeney, J.J. (Lawrence Livermore 
National Lab.). SPE (Society of Petroleam Engineers) Forma- 
tion Evaluation; 1: No. 5, 532-538(Oct 1986). 

The results of an effort to develop a technique for estimating 
in-situ stresses by measurement of stress-induced velocity anisotro- 
py around a borehole are presented. Relevant parameters required 
to make the estimate were identified and measured in the laboratory 
on a 35.6-cm [14.0-in.] cube of Nugget sandstone with a 10.2-cm 
[4.0-in.]-diameter hole under biaxial loading. Two pairs each of ra- 
dially and tangentially polarized transducers were placed inside the 
hole with displacement directions either parallel or perpendicular to 
the principal stress directions. With this configuration, relative 
travel times were measured by both a pulsed phase-locked loop (P/ 
sup 2/L/sup 2/) technique and a cross correlation of digitized 
waveforms. The biaxial velocity data were used to back-calculate 
the applied stress. The standard deviation of the differences be- 
tween the calculated and applied stresses is 0.62 MPa [90 psi] for a 
stress level up to 8.63 MPa [1,252 psi]. 


3370 Rock mechanics effects observed subsequent to 
multiple fracturing of wellbores. Cuderman, J.F. (Sandia Na- 
tional Labs., Albuquerque, NM 87185). pp 127-134 of Rock 
mechanics in productivity and protection. Dowding, C.H.; 
Singh, M.M. New York, NY; American Institute of Mining, 
Per ical and Petroleum Engineers (1984). (CONE. 

From 25. US symposium on rock mechanics; Evanston, IL, 
USA (25 Jun 1984). 

A technique using propellants has been developed for pro- 
ducing multiple fractures about a wellbore. The use of propellants 
having a range of burn rates permits precise control of combustion 
gas release and thereby of borehole pressurization. The pressure 
rise-time is the key variable governing fracture behaviour. The 
peak pressure attained is of secondary importance and appears to be 
a function of in situ stress and loading rate. The fracture geometry 
is governed by the in situ stresses and pressure risetimes. ‘The major 
fractures occur along the principal planes of stress and along appar- 
ent planes of maximum shear stress. 


0204 Processing 
3371 (NIPER—56) Upgrading of heavy crudes: 
reactions 


probable 
of problem components during hydrotreating. An- 
derson, R.P.; Wells, J. (National Inst. for Petroleum and 


Energy Research, Bartlesville, OK (USA)). Sep 1986. Con- 
— PC A03/MF A01; GPO 


tract FC22-83FE60149. 3 
Dep. File Number D 

The trend in increasing use of heavy crudes is expected to 
continue as is the need to increase the production of distillates from 
these heavy crudes. Hydrotreating is widely used as a pretreatment 
of heavy crude to allow more profitable and efficient downstream 
processing. This report addresses the problem components in heavy 
crude and their probable reactions during hydrotreating. It was 
found that there is a significant gap between model compound stud- 
ies and kinetic studies of heteroatom removal for process design. 
This gap is in the understanding of the actual chemistry involved in 
the hydrotreating of heavy crude feedstocks. Problem compounds 
addressed include nitrogen compounds, organometallics, sulfur 
compounds, oxygen compounds, polynuclear aromatics, and asphal- 
tenes. Recommendations for further research are made. 45 refs., 10 
figs., 7 tabs. 


0205 Products And By-products 


3372 (AD-A—170876/7/XAB) Effect of non-newtonian 
kerosene on pump Final 
1983-December 1984, L.P.; Sarohia, V. 

a Propulsion Lab., Pasadena, CA (USA)). May 1986. 40p. 

JPL/D—2927). NTIS, PC A03/MF A0O1. 

The effect of antimisting kerosene (AMK) on jet-pump per- 
formance has been determined experimentally. It is shown that the 
performance of the jet pump is reduced by AMK as much as 50% 
as compared to Jet A under identical operating conditions. Tests 
with the boost pump driven motive flow showed an improved per- 
formance. Low-temperature AMK fuel resulted in an additional im- 
provement on performance. Flow visualization and surface-pressure 
measurements indicate suppression of turbulent mixing within the 
pump to be the cause for the reduced performance. In order to im- 
prove the efficiency of jet pumps with AMK, length of the mixing 
chamber was increased. With increased mixing chamber length, an 
improvement in mass transferred rate of 15% at a 2 psi pressure 
head was observed. Alternatively, larger-size pumps designed to 
operate with Jet A are also proposed. Scaling parameters are given 
to dimension the pump using Jet A data. Water-ingestion tests 
showed no precipitate formation prior to the entrance to the pump. 
As the flow moved through the pump, large amounts of precipitate 
were formed. This precipitate did not impair the operation of the 
pump. 


3373 (AD-A—171143/1/XAB) Development of referee 
fuels for improved Army multifuel engine design. Interim 
report, 1 January 1981-31 December 1985. Bowden, J.N.; 
Owens, E.C.; LePera, M.E. (Southwest Research Inst., San 
Antonio, TX (USA). Belvoir Fuels and Lubricants Re- 
search Facility). Jul 1986. 40p. (BFLRF—172). NTIS, PC 
A03/MF AO1. 

Initiation by the U.S. Army  Tank-Automotive 
Command(TACOM) of the Advanced Integrated Propulsion 
System (AIPS) prompted the development of referee fuels that 
would (1) indicate to prospective engine/component developers the 
anticipated quality of fuels available when AIPS is fielded as part 
of the next main battle tank, and (2) a means for TACOM to ensure 
that new engines and components would be able to fully demon- 
strate a multifuel capability. This study resulted in the development 
of two referee fuels: Type I, a high-volatility, low-viscosity fuel; 
and Type II, a low-volatility, high-viscosity fuel, both having low 
cetane numbers. Future multifuel engine design and development 
work ~‘ll use these referee fuels to ensure operation on a broad 
range of fuels that may become available. 





02 PETROLEUM 
0205 Products And By-products 


3374 (AD-A—171318/9/XAB) Gum and deposit forma- 
tion from jet-turbine and diesel fuels at 130C. Mayo, F.R.; 
Lan, Bosco Y. (SRI International, Menlo Park, CA (USA)). 
1986. 18p. NTIS, PC A02/MF AO1. 

The ultimate objective of this work is to devise an acceler- 
ated test to compare rates of soluble gum and deposit formation 
from jet-turbine and diesel fuels in storage and of hard deposits in 
engines. This paper describes rates of oxygen absorption and gum 
formation in air at 130 C. For a single fuel or hydrocarbon, the rate 
of gum formation is closely proportional to the oxygen absorbed, 
even when this rate varies with purification and additives. In gener- 
al, pure hydrocarbons absorb oxygen much faster than the fuels, 
but the fuels and 2-ethylnaphthalene give more gum for the oxygen 
absorbed than the other pure hydrocarbons. Gum has two main 
sources; one appears to be associated with the chain termination 
mechanism in oxidation, the other coupling of fuel molecules in the 
absence of oxygen. Other possibilities are discussed. 


3375 (AD-A—171495/5/XAB) Determination of the co- 
efficient of thermal expansion of jp-4 fuels. Interim report, 
April 1983-July 1985. Duvall, D.S.; Hale, M.D.; Lewis, 
D.J.; Snyder, A.D. (Monsanto Co., Dayton, OH (USA). 
Dayton Lab.). Dec 1985. 5ip. NTIS, PC A04/MF AO1. 
Precise density determinations were made on 100 JP-4 jet 
fuels using a Mettler/Paar Model ADS-55 density-measuring 
system. Statistical analysis of the density measurements was per- 
formed using a computerized nonlinear regression technique; and 
coefficient of thermal expansion values were calculated for each 
fuel at 60 F. A majortiy of the fuels (88 out of 100) were consistent 
with the API published volume series correction for crude oils. 


3376 (PB—86-235835/XAB) Use of foamed asphalt in 
cold, recycled mixtures. Interim report. Tahmoressi, M.; En- 
gelbrecht, J.C.; Kennedy, T.W. (Texas Univ., Austin 
(USA). Center for Transportation pees ~ 1985. 60p. 
(CTR—3-9-79-252-3). NTIS, PC A04/MF A\ 

The laboratory study reported in the ame evaluated the 
feasibility of using foamed asphalt to recycle asphalt pavements. 
The study involved an initial evaluation of the foamed process 
using two field sands. 


0207 Marketing And Economics 


3377 (DOE/EI/19683—T2) State heating oil program. 
Final report, September 1985-June 1986. (New York Energy 
Office, Albany (USA)). 1 Jun 1986. Contract FGOI- 
84E119683. 13p. NTIS, PC A02/MF A0O1; 1; GPO Dep. 
File Number DE87001754. 

The statewide average weighted price of home heating oil 
during the reporting period had shown major price changes com- 
pared to the previous year which had maintained a fairly constant 
range. All levels of supply reflected the wide price changes during 
the reported period. Price margins remained stable until the begin- 
ning of 1986 when bigger margins appeared and continued into the 
spring. The current trend indicates a return to previous norms. In- 
ventory levels were lower than last year but maintained the pattern 


of the previous year. The peak levels appeared in the mid-winter 
season. 


3378 (DOE/EI/19715—T1) Michigan residential heat- 
ing oil survey, winter 1985-1986, Final report. Childers, G.H. 
Jr. (Michigan Dept. of Commerce, Lansing (USA). Energy 
Administration). 30 May 1986. Contract FC01-85EI19715. 
24p. NTIS, PC A02/MF A011; 1; GPO Dep. File Number 
DE87000344. 

This report summarizes information on home heating oil 
prices and inventories in Michigan over the 1985/86 heating season. 
From October through May, participating dealers/distributors were 
polled for their current residential and wholesale price of No. 2 
home heating oil. Primary stock (inventory) data was also collected 
from select bulk terminals and refineries. This information was 
transmitted to the US Department of Energy (DOE), Energy Infor- 
mation Administration, biweekly (each week during December 
through February) using an electronic mail system. Michigan's par- 
ticipation in this program started in 1979. In addition to assisting 
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the Energy Information Administration meet its Congressional 
mandate of providing an accurate and timely energy profile nation- 
wide, the state has made valuable use of the price information by 
establishing its own data base based on week-current figures. The 
DOE has provided grants to 14 states (Connecticut, Maine, Massa- 
chussetts, New Hampshire, Rhode Island, Vermont, New Jersey, 
New York, Pennsylvania, Michigan, Minnesota, Ohio, Wisconsin, 
and Oregon) for the purpose of meeting the costs of regular collec- 
tion of prices and stock levels. 


3379 (DOE/EIA—0109(86/08)) Petroleum Supply 
Monthly, August 1986. (USDOE nas Information Ad- 
ministration, W DC. Office of Oil and Gas). 23 
Oct 1986. 9 98p. NTIS, PC A05/MF AOl - GPO; 1; GPO 
Dep. File Number DE87001809. 

Monthly statistics for the petroleum industry are reported 
with a global outlook - feature articles are sometimes included. 


3380 (OCS/MMS—85-0017) OCS National Compendi- 
um, Outer Continental Shelf Oil and Gas information through 
1984, Nikituk, P.M.; Farris, V.A. (Rogers, Golden and Hal- 

Inc., Reston, VA (USA)). May 1986. 179p. OCSIP, 

ineral Management Service, 1951 Kidwell Dr., MS 642, 
Vienna, VA 22180 . File Number T187900060. 

This is the first National Compendium produced under the 
auspices of Outer Continental Shelf Information Program (OCSIP). 
It is the intent that the Compendium parallel to some extent the or- 
ganization of the Minerals Management Service (MMS) regional 
summary reports and indexes. Within the Introduction, an overview 
is provided of the status of the existing OCS Oil and Gas Leasing 
Program and the status of the new draft proposed program. Chap- 
ter 1 presents a brief overview of the regional setting and resources 
and the environmental and socioeconomic factors for each region 
and provides a synopsis of certain regional issues. Chapter 2 pre- 
sents resource and reserve estimates for the various OCS areas. 
Chapter 3 focuses on the leasing process and provides a summary 
of the historical leasing schedule. Chapter 3 also presents a break- 
down of expenditures related to the Department of the Interior's 
OCS Environmental Studies Program. Chapter 4 addresses the ex- 
ploration phase of OCS oil and gas operations and focuses on lease- 
holdings and exploratory and development drilling statistics. Chap- 
ter 5 provides information on production operations in OCS waters. 
The numbers of producing leases and production platforms are pre- 
sented on a regional and nationwide basis. Chapter 6 includes infor- 
mation concerning offshore transportation. Chapter 7 presents a 
synopsis of onshore facilities that support oil and gas operations. In 
addition, the report contains two appendixes. Appendix A is a bibli- 
ography of OCSIP publications and other relevant MMS docu- 
ments. Appendix B discusses how resource estimates are generated. 
70 refs., 94 figs., 18 tabs. 


3381 (OCS/MMS--86-0071) Atlantic summary/index: 
January 1985-June 1986. Wiese, J.D. (Min: 

Service, Vienna, VA 

1986. 38p. O.C.S.LP., 1951 Kidwell Dr., Suite 601, Vienna, 
VA 22180. File Number T187900065. 

In the 10 years since the first leases were issued for acreage 
on the Atlantic Outer Continental Shelf (OCS), 9 lease sales have 
been conducted by the MMS, 410 leases have been issued to the 
offshore industry, and 46 exploratory wells have been drilled. To 
date, these efforts have not produced a commercially recoverable 
discovery of oil or gas. This drilling history together with the cur- 
rent declining market for oil and gas has reduced OCS related ac- 
tivities in the Atlantic OCS Region. As of May 1, 1986, there are 
127 existing leases covering OCS acreage in both the South and 
Mid-Atlantic planning areas. Two sales previously scheduled under 
the July 1982 program, sales 96 and 108, have been incorporated 
into the Proposed Program recently issued by the Department of 
the Interior and are currently scheduled fer October 1988 and Feb- 
ruary 1990, respectively. Two additional sales are scheduled under 
the Proposed Program for the Atlantic OCS Region: sale 121 in the 
Mid-Atlantic is proposed for July 1989 and sale 134 in the North 
Atlantic is proposed for June 1991. There are no announced plans 
for additional exploratory drilling on the Atlantic OCS by offshore 
operators. Future OCS related activities will likely be supported 
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from previously used onshore support bases; however, there are no 
permanent facilities established on the Atlantic coast. 5 figs., 6 tabs. 


0208 Waste Management 
REFER ALSO TO CITATION(S) 4177 


3382 (PB—86-233939/XAB) Evaluation of volatilization 
of hazardous constituents at hazardous-waste land-treatment 
sites. Final report. Dupont, R.R.; Reineman, J.A. (Utah 
State Univ., Lo SA). Utah Water Research Lab.). 
Aug 1986. 169p. S, PC A08/MF AO1. 

Laboratory experiments were to measure the emission-flux 
rates of seven volatile waste constituents: benzene, toluene, ethyl- 
benzene, p-, m-, o-xylene, and naphthalene, from API Separatory 
Sludge and Slop Oil Emulsion Solids wastes in soil column and 
flask laboratory units. Emission-flux rates were monitored as a 
function of waste application rate, application method (surface 
versus subsurface), soil type, and soil physical characteristics. Field 
experiments were conducted at an active petroleum refinery land- 
treatment site. Measured laboratory and field data were compared 
to the Thibodeaux-Hwang Air Emission Release Rate (AERR) 
model. 


0209 Environmental Aspects 
REFER ALSO TO CITATION(S) 5319, 5346 


3383 (CONF-841034—Vol.3, pp 1605-1616) United 
State Coast Guard acquisition of remote sensing capability for 
ocean surveillance. White, J.R. (Coast Guard, Washington, 
DC). 1984. NTIS, PC A99/MF AOl. File Number 
DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

The US Coast Guard is developing an airborne, real-time all- 
weather, day/night remote sensing system that will detect oil slicks 
at sea and identify violating vessels. The system has been designat- 
ed AIREYE and will be installed on six of the 41 new Falcon 20 G 
jet aircraft (military designation HU-25A) which the Coast Guard 
has recently purchased as its medium range surveillance aircraft. 
The sensor system will include a Side-Looking Airborne Radar, 
three channel Infrared/Ultraviolet Line Scanner, Aerial Reconnais- 
sance Camera, Airborne Data Annotation System, and a Control, 
Display and Record Console. To identify vessels at night, an 
Active Gated Television (AGTV) has also been developed for in- 
clusion in the AIREYE system. The AGTV uses a low power, 
pulsed, gallium arsenide Laser illuminator and is capable of record- 
ing vessel names at night from a slant range of 500 meters. In addi- 
tion to an active and passive mode, the AGTV is capable of both 
computer and manual target acquisition and tracking. Each of the 
sensors will produce annotated, hard-copy imagery suitable for 
prosecution of violating vessels. The first AIREYE system is now 
in the final flight testing phase and is scheduled to become oper- 
ation at Coast Guard Air Station Miami, Florida early in 1985. 


(CONF-841034—Vol.3, pp 1617-1628) Application 
thermal for detecting and moni- 


3384 
of a forward looking scanner 
— oil spills. Ripley, H.T.; Goodman, R.H. (Atlantic 
Canada Airborne Sensing, Inc. , Amherst, Nova Scotia). 

1984. NTIS, PC A99/MF AOl. File Number DE86015371. 

From 18. international symposium on remote sensing of envi- 
— Paris, France (1 Oct 1984). 

oil spill dispersant sea trial was held offshore Halifax, 

Nova Sonik Canada (44°30’N, 63°00’W) during the period Sep- 
tember 12-17, 1983. Remote sensing played an integral part of the 
experiment. A specialized aircraft, instrumented for remote sensing 
research was used for airborne data collection. Part of the sensor 
package included a forward looking thermal infrared scanner. This 
was the first time this type of scanner was mounted on a fixed wing 
aircraft in Canada and the first test of its ability to detect and moni- 
tor marine oil spills. The program, including the thermal scanner 
operation, was quite successful. The data collected during the trials 
was instrumental in the determination of the overall experiment ef- 
fectiveness. 


02 PETROLEUM 
0209 Environmental Aspects 


— (DOE/EA—0252-Rev.) Strategic petroleum re- 

e seaway complex distribution Brazoria, 
Gunesten and Harris Texas. environmental 
assessment. (Oak Ridge National Lab., TN (USA)). Feb 
1986. Contract AC05-840R21400. 62p. (ORNL/M—241). 
NTIS, PC A04/MF A0Ol1; 1; GPO Dep. File Number 
DE87002290. 

The Strategic Petroleum Reserve (SPR) of the US Depart- 
ment of Energy (DOE) proposes to construct and operate a 40-inch 
diameter, 46-mile long buried crude oil pipeline from existing facili- 
ties of the SPR Seaway Complex located near Freeport, Texas, to 
an existing commercial crude oil terminal near Texas City, Texas. 
In May 1984, DOE issued an Environmental Assessment [(EA); 
DOE/EA-0252] and a Finding of No Significant Impact for this 
action. The May 1985 EA addressed the construction and operation 
of a DOE-owned buried crude oil pipeline from Bryan Mound to 
the ARCO Terminal located in Texas City, Galveston County, 
Texas. The EA assessed three alternative alignments for outing the 
pipeline from Bryan Mound past Freeport to a common point near 
Stratton Ridge. From Stratton Ridge to Texas City, one route seg- 
ment was considered. All three alternative alignments around Free- 
port were subsequently determined to be unsuitable for safe con- 
struction of a large-diameter buried pipeline, primarily because of 
crowded pipeline corridors and restricted pipeline rights-of-way 
(ROW). Therefore, the SPR identified and is herein considering a 
fourth alternative route segment from Bryan Mound through the 
City of Freeport, across the Old Brazos River and Dow Barge 
Canal, and northward to Stratton Ridge. The route is about 11 
miles long, and is in or adjacent to existing utility and pipeline 
right-of-way for about 70% of its length. Crude oil throughput ca- 
pacity for all cases is 1.10 million barrels per day. This revised EA 
addresses environmental impacts of construction <nd operation of 
the pipeline along the fourth subalternative route segment, as com- 
pared to impacts from the three previously considered alternative 
route segments. 11 refs., 3 figs., 1 tab. 


3386 (OCS/EIS/MMS—86-0087) Proposed oil and gas 
Lease Sales 110 and 112, Gulf of Mexico OCS region. Final 
environmental impact statement. (Minerals Management 
Service, Metairie, LA (USA). Gulf of Mexico OCS 
Region). Nov 1986. 1004p. Minerals Management Service, 
1420 South Clearview Parkway, New Orleans, LA 70123- 
2394. File Number T187900094. 

The Environmental Impact Statement (EIS) covering the 
proposed Outer Continental Shelf oil and gas lease sales in the Gulf 
of Mexico for 1987 is a product of the Minerals Management Serv- 
ice in Metairie, Louisiana. This document discusses the purpose and 
background of the proposed actions, the alternatives including the 
proposed actions, the description of the affected environment, and 
the environmental impacts of proposed Central Gulf of Mexico Sale 
110 (April 1987) and Western Gulf of Mexico Sale 112 (August 
1987). 338 refs., 70 figs., 95 tabs. 


3387 (PB—86-238904/XAB) Studies on identification of 
spilled oils in environment (report of the Government Indus- 
trial Research Institute, Osaka, No. 367). Higashi, K. (Gov- 
ernment Industrial Research Inst., Osaka, Ikeda (Japan)). 
1985. 103p. NTIS, PC PC E05/MF E01. 

The report deals with the study on the development of an 
efficient identification method for spilled oils. On the basis of com- 
parison of several methods such as chromatography, spectroscopy, 
and elementary analysis, high-performance gel permeation chroma- 
tography (GPC) was selected as a primary identification method, 
and fundamental analytical conditions on GPC were studied. Dif- 
ferences of patterns of chromatograms were evaluated by pattern- 
recognition methods, and many kinds of crude oils imported to 
Japan were classified by the method. The developed method was 
applied to the identification of samples such as spilled oils and tar 
balls. 


3388 Natural isotope study of trophic enrichment of 
marine benthic “Tr by petroleum seepage. Spies, 
R.B.; DesMarais, D.J. (Lawrence Livermore National Lab., 
CA). Marine Biology (Berlin); 73: 67-71(1983). Contract W- 
7405-ENG-48. 
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The isotopic ratios of sulfur and carbon in the tissues of in- 
faunal organisms collected from a natural petroleum seep in the 
Santa Barbara Channel, California, USA were examined to see if 
petroleum is utilized by the benthic community. Sulfur isotope data 
were consistent with a pathway of petroleum energy from sulfate 
reducers —- H2S — Beggiatoa sp. + nematodes and other infauna. 
The carbon of infaunal organisms was isotopically lighter at the 
seep than at a comparison station; the mean 5D for 12 species 
was -1.32 per thousand towards the petroleum 5°C value. The 
shifts were largest in two species of deep-feeding maldanid poly- 
chaetes. The tissues of one of the species, Praxillella affinis pacifica, 
were also analyzed for ‘*C content and 5**S, and the biomass pro- 
duced by the populations of 26 mo was estimated. The results of 
these analyses allowed us to estimate that for the seep population: 
(1) there was 15.6% more fossil carbon, (2) chemoautotrophic bac- 
teria contributed 13.6% more carbon, and (3) 19% more carbon 
was produced by the population over 26 mo. In spite of the possi- 
ble sources of error, these values are in reasonable agreement. In 
general, these data infer that, although petroleum utilization by the 
benthic food web proceeds both directly through heterotrophs and 
indirectly through chemoautotrophs, the two pathways are tightly 
coupled. A carbon budget for P. affinis pacifica was constructed 
with three assumed sources: chemoautotrophic biomass, petroleum 
carbon utilized heterotrophically. Calculations based on this budget 
indicate that the food web is fueled to a greater extent by the isoto- 
pically lighter gases than by the liquid oil. 


0210 Legislation And Regulation 


3389 (DOE/EIA—0495) Energy forecasts for 1985. 
(USDOE Energy Information Administration, Washington, 
DC. Office of Energy Markets and End Use). 29 Sep 1986. 
26p. NTIS, PC A03/MF A0O1 - GPO; GPO Dep. File 
Number DE87000542. 

This report reviews and compares energy forecasts for 1985 
that were made between 1976 and 1984. The forecasts are presented 
from an historical perspective to trace the progression of energy 
legislation and events that contributed to changes in the forecasts. 
The report is a summary of the data and forecast analyses published 
over the years in the referenced reports. As background, energy 
forecasts for 1985 made by the Energy Information Administration 
(EIA) are compared with other forecasts from the private sector to 
identify errors and misconceptions about the energy future that 
were commonly held by the energy community. The mid-case or 
base case forecasts are presented. The body of the report discusses 
the 9-year trend of base case energy forecasts published by EIA. 
The forecasts are discussed by energy sources - oil, natural gas, 
coal, and electricity - and by three different periods of forecasting: 
1976-1978, 1979-1982, and 1983-1984. Appendix A contains a list of 
page numbers in the referenced EIA forecast reports where the 
yearly forecasts may be found. 


0220 Transport, Pipelines, And Handling 


REFER ALSO TO CITATION(S) 3385 
0250 Combustion 


REFER ALSO TO CITATION(S) 5262 
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3390 (DOE/METC—86/6037) Proceedings of the gas 
hydrates, arctic/offshore research, and deep source gas con- 
tractors review meeting. Komar, C.A. (ed.). (USDOE Mor- 
town Energy Technology Center, WV). Jul 1986. 246p. 
(CONF-860353--). NTIS, PC All/MF AO1; 1; GPO Dep. 
File Number DE86006604. 
From Methane hydrates, deep source gas, arctic technol- 
Ogies contractors’ meeting; Morgantown, WV, USA (25 Mar 1986). 
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Gas hydrates research, one of the new efforts in DOE's pro- 
gram on unconventional gas recovery, is focused on the basic sci- 
ences related to the formation and dissociation of naturally formed 
gas hydrate deposits. The research goal is to determine the extent 
and nature of the natural gas resource of gas hydrate deposits and 
to develop methods to extract it for a future gas supply. METC re- 
search maintains focus on (1) analysis of the gas hydrate properties, 
(2) analysis of the geological environment, and (3) development of 
geological and production models for the gas hydrate reservoir. 
Data base activities include the loading of data tapes from the 
North Slope of Alaska, specifically, the National Petroleum Re- 
serves of Alaska (NPRA), and the Kuparuk River/Prudhoe Bay 
region. Crosscutting geoscience research emphasizes the deposition 
of gas hydrates in the geologic formation, relative permeability/po- 
rosity measurements, and the measurement of in situ gas hydrate lo- 
calities in both the onshore and offshore environments. Twenty- 
four papers have been entered individually into EDB and ERA. 
(LTN) 


3391 (DOE/METC—86/6037, pp 1-4) Gas hydrates: 
energy for the future. Malone, R.D. Giese Energy 
Technology Center, WV). Jul 1986. NTIS, PC All/MF 
A01. File Number DE86006604. (CONF-860353—). 

From Methane hydrates, deep source gas, arctic technol- 
Ogies contractors’ meeting; Morgantown, WV, USA (25 Mar 1986). 

The gas hydrate reservoir is unique in that, unlike other con- 
ventional and unconventional gas reservoirs, it does not contain 
“free gas,” but contains gas in a solid form (crystalline). Because of 
this uniqueness, the geologic research activities have been focused 
on two parallel lines of early activities laboratory studies to investi- 
gate the properties of gas hydrates and geological studies to evalu- 
ate the localities and geologic conditions which will allow the for- 
mation of gas hydrate deposits. Current research activities in the 
laboratory are directed toward the development of man-made (syn- 
thetic) gas hydrates that will provide samples similar to natural gas 
hydrate samples so that physical, chemical, thermal, and mechanical 
properties of hydrates can be determined. These measurements will 
provide information pertinent to the development of models for for- 
mation and stabilization of hydrates, development of models for the 
production of gas, development of models for the stimulation of hy- 
drate reservoirs, provide diagnostics for the development of detec- 
tion techniques, and provide criteria relevant to the formation of 
hydrate deposits in nature. Synthetic samples of gas hydrates in 
pure form, in unconsolidated matrices, and in consolidated matrices 
have been developed and have been used to obtain electrical resis- 
tivity, sonic velocity, and thermal conductivity properties pertinent 
to gas hydrates. The reservoir characteristics of gas hydrate depos- 
its are relatively unknown and are very complex; therefore, current 
activities related to the geological environment have been designed 
to start with basic geologic studies of lithology, sedimentology, pe- 
trography, mineralogy, geochemistry, and stratigraphy of geologic 
formations within the boundaries of the hydrate stability zone. 


3392 (DOE/METC—86/6037, pp 5-12) Geochemical 
and geological factors in the formation of marine gas hy- 
drates. Claypool, G.E.; Kvenvolden, K.A. (US Geological 
Survey, Menlo Park, CA). Jul 1986. NTIS, PC All/MF 
AOl. File Number DE86006604. (CONF-860353—). Con- 
tract AI21-83MC20422. 

From Methane hydrates, deep source gas, arctic technol- 
ogies contractors’ meeting; Morgantown, WV, USA (25 Mar 1986). 

Our preliminary global synthesis has indicated several sites 
with a favorable combination of the following factors: high organic 
carbon contents (>1%); pore water salinity or chlorinity less than 
that of seawater; intermediate range of sediment accumulation rate 
(i.e., greater than 50 m/My but less than 150 m/My); rapid rates of 
microbial processes indicated by shallow depth of onset of methane 
generation; high pore water alkalinity or dissolved CO2 content, in- 
dicating continued fermentative breakdown of organic matter at 
depth; and significant depletion of 1*C in dissolved CO2 and meth- 
ane (e.g., to -10 per mil and -60 per mil, respectively). To the extent 
that sediments in other areas of the world oceans share some of 
these same characteristics, it may be possible to more confidently 
indicate some previously unrecognized gas hydrate occurrences. 
Most of the geologic and geochemical factors abstracted from the 
regional synthesis of gas hydrate occurrence requires data obtained 
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from coring, sampling and analysis of the sediment. In order to pre- 
dict gas hydrate occurrence in advance of drilling, a model must be 
developed to use only seismic and oceanographic information. Two 
critical factors for evaluating the probability of gas hydrate occur- 
rence at a particular location are the primary production rate of or- 
ganic matter in the water column and the sediment accumulation 
rate. 7 refs. 


3393 (DOE/METC—86/6037, pp 13-22) Geologic 
interrelations relative to gas hydrates within the North Slope 
of Alaska. — Ba 1B (US Ges es ypool, G.E.; Kven- 
volden, K. ek Survey, Menlo 
Park, CA). AG 19 6 N NTIS. Ke Si aa File Number 

6006604. (CONF-860353—). AI21- 


From Methane hydrates, deep source gas, arctic technol- 
Ogies contractors’ mi Morgantown, WV, USA (25 Mar 1986). 
Significant quantities of naturally occurring gas hydrates 
have been detected in many arctic regions of the world, including 
western Siberia, the Mackenzie Delta of Canada, and the North 
Slope of Alaska. Direct evidence for gas hydrates on the North 
Slope comes from a core, and indirect evidence from drilling and 
open-hole geophysical logs which suggest the presence of numer- 
ous cat eipanen layers in the area of the Kuparuk Oil Field. The 
identified gas hydrate appears to be laterally continuous and exten- 
sive; this widespread distribution of in-situ gas hydrate on the 
North Slope suggests that they may be an unconventional source of 
natural gas. Detailed analyses of a series of open-hole geophysical 
well logs from 125 wells in the Prudhoe Bay and Kuparuk oil fields 
suggest the presence of 102 gas hydrate occurrences in 32 different 
wells. Gas hydrates are present in relatively porous, discrete sedi- 
mentary units and, in many wells, in multiple zones; the individual 
zones range from 1.5 to 80 ft in thickness. Most of the gas hydrate 
occurrences appear to be geographically restricted to the area of 
the Kuparuk Field, west of Prudhoe Bay where gas hydrates are 
present in about four to six laterally continuous units that can be 
delineated in cross section. The hydrates are restricted to a series of 
sands and gravels which are interbedded with multiple thick silt 
units. At this time, the full extent of these hydrate occurrences is 
not known, but preliminary research indicates a substantial amount 
of in-place natural gas hydrate is present in this region. 5 refs., 10 
figs. 


3394 (DOE/METC—86/6037, pp 23-38) Evaluation of 
the geological relationships to gas hydrate formation and sta- 
bility. Krason, J.; Ciesnik, M.; Finley, P. (Geoexplorers 
International, Inc., Denver, CO). Jul 1986. NTIS, PC A11/ 
MF AOl. File Number DE86006604. (CONF-860353—). 
Contract AC21-84MC21181. 

From Methane hydrates, deep source gas, arctic technol- 
ogies contractors’ meeting; Morgantown, WV, USA (25 Mar 1986). 

This study consists of basic and applied research focused on 
basin analysis of known and/or potential gas hydrate sites. The sites 
included in this study are located in various parts of the world and 
have been predesignated by DOE-METC. Attainment of the 
project objectives requires extensive data search and processing, a 
multidisciplinary study approach, and presentation of the results. 
Because of the vast amount of important, but mostly indirect, infor- 
mation and the large gaps in the directly relevant data, our work is 
time consuming. The results of research on Blake-Bahama Outer 
Ridge and Baltimore Canyon study regions were previously pre- 
sented (DOE, 1985); the results of the Offshore Labrador and New- 
foundland, Western Gulf of Mexico, Columbia Basin, and Panama 
Basin study regions are briefly discussed here. 16 refs. 


(DOE/METC—86/6037, pp 39-45) Thermal prop- 
ened ydrates, Callanan, J.E. (Department of Commerce, 
Boulder, CO). Jul 1986. NTIS, PC Al11/MF AO1. File 
Number DE86006604. (CONF-860353—). Contract AI21- 
84MC21089. 

From Methane hydrates, deep source gas, arctic technol- 
ogies contractors’ meeting; ren WV, USA (25 Mar 1986). 

Heat capacity measurements on both mixed and pure tetra- 
hydrofuran hydrates have been completed by an enthalpic proce- 
dure. Measurements made on the pure ethylene oxide hydrate are 
being repeated because of the unsatisfactory stoichiometry of the 
hydrate prepared with the gas syringe. The scheduling of the ther- 
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mal conductivity measurements has been set back considerably by 
delays in acquisition and by unsatisfactory behavior of scanners re- 
quired for the automated apparatus. Our method of choice for the 
determination of thermal conductivity at pressures above ambient is 
a transient heat flow method using a linear hot wire (Dils et al. 
1980) or hot strip (Gustafsson et al. 1979, 1982). The computer 
code for instrumental control, data acquisition and data reduction 
has been completed and tested. A retort which will allow us to 
control the atmosphere and which can be used at high pressure has 
been designed and constructed. 7 refs. 


3396 oitcamn Game el pp 129-131) a 
source project. Gwilliam, W.J. (Morgantown 
Terbesiees Center, WV). Jul 1986. NTIS, PC Al VME 
A01. File Number DE86006604. (CONF-860353—). 

From Methane hydrates, deep source gas, arctic technol- 
Ogies contractors’ meeting; Morgantown, WV, USA (25 Mar 1986). 

The purpose of Deep Source Gas research is to verify the 
existence of natural gas arising from depths in excess of 30,000 feet, 
to relate these occurrences to conceptual models, to define the 
limits of target areas, quantify the resource, and determine the sig- 
nificance of this gas to the nation’s reserves. The existence of meth- 
ane or methane-generating source rocks at great depth in the 
Earth’s interior remains theoretical at the present time; however, 
the existence of such gas, if proven, could radically influence meth- 
ods used to explore for new gas supplies. Three separate emplace- 
ment concepts could explain the occurrence of gas at extreme 
depths: abiogenesis @ primordial, nonbiologic origin source); sub- 
ducted, organic-origin gas (involving the deep, tectonic subduction 
emplacement of hydrocarbon-generating ocean sediments); and 
deep sedimentary basin gas (the more conventional emplacement of 
sedimentary rocks by deep subsidence of the Earth’s crust). Of 
these concepts, Morgantown Energy Technology Center (METC) 
research focuses on the subducted, organic-origin concept. Central 
to all of the current research is the hypothesis that natural gas is 
generated in sediments carried to great depths, potentially emplac- 
ing deep gas and/or sourcing gas to shallower, drillable traps 
through deep fracture systems. Very early in the project, the Cor- 
dilleran Geologic Province of North America was a conspicuous 
candidate for study because of its modern (active) and fossil (inac- 
tive) subduction zones. For this reason, the Cordilleran Geologic 
Province has been designated as the prime study area for the 
project. Although the emphasis of this research is on the subducted, 
organic-origin gas hypothesis, METC will continue to monitor 
worldwide deep drilling activities, mainly for geochemical (gas 
generation and preservation) data. 


3397 (DOE/METC—86/6037, pp 132-135) Gas genera- 
tion from subducted sediment along the eastern Aleutian 
Trench. von Huene, R. (US Geological Survey, Menlo Park, 
CA). Jul 1986. NTIS, PC Al1/MF AOl. File Number 


DE86006604. 
83MC20422. 

From Methane hydrates, deep source gas, arctic technol- 
ogies contractors’ meeting; Morgantown, WV, USA (25 Mar 1986). 

The objective of deep gas resource investigations now un- 
derway along the Aleutian Trench of the western Gulf of Alaska is 
to evaluate the potential for occurrence of deeply generated gas re- 
sources along a modern convergent continental margin where sub- 
duction has been dominant. To this end we have two key goals: (1) 
Apply new processing sequences to two grids of data (20 lines, ap- 
proximately 1600 km) along the Aleutian Trench that have not as 
yet been reprocessed. This will allow us to develop a 3-D quantita- 
tive model in the two areas along the eastern Aleutian Trench, 
southeast of the Kodiak group of islands in contrast to the 2-D 
model of earlier studies. (2) Using the 3-D structural model, explore 
potential migration paths and trapping structures in the areas most 
likely to be above the gas generation window and locate targets for 
further exploration. 1 ref. 


(CONF-860353—). Contract AI1- 


3398 eae pp 136-146) Convergent 
margin geologic characterization for deep source hydrocarbon 
potential. Howell, D.G.; Jones, D.L.; Coney, P.J. (US Geo- 
logical Survey, Menlo Park, CA). Jul 1986. NTIS, PC All/ 
MF AOl. File Number DE86006604. (CONF-860353—). 
Contract AI21-83MC20422. 
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From Methane hydrates, deep source gas, arctic technol- 
ogies contractors’ meeting; Morgantown, WV, USA (25 Mar 1986). 

The objective of deep gas resource investigations now un- 
derway in northeastern Alaska is to evaluate the potential for oc- 
currence of deeply buried petroleum resources along an ancient 
convergent continental margin where obductive processes have 
been dominan: To this end we have four key goals: (1) Establish 
age, lithology, and structural relations between and within thrust- 
bounded oceanic terranes that overlie continental platform assem- 
blages in the cent-°! and eastern Brooks Range and Charlie River- 
Eagle areas. (2) Establish the thermal maturation and nature of con- 
stituents in possible source rocks in both continental and oceanic 
terranes. (3) Identify possible structural sites favorable for accumu- 
lation of deep gas resources. (4) Extend geologic and geophysical 
data into Yukon Flats in order to evaluate the potential of that 
region for generating and trapping deep gas resources. 6 refs. 


3399 (DOE/METC—86/6037, pp 147-152) Deep inves- 
tigative geophysical studies. Stanley, W.D. (US Geological 
Survey, Denver, CO). Jul 1986. NTIS, PC Ali/MF AOl. 
File Number DE86006604. (CONF- 860353—). Contract 
AI21-83MC20422. 

From Methane hydrates, deep source gas, arctic technol- 
ogies contractors’ meeting; Morgantown, WV, USA (25 Mar 1986). 

The project objectives are to find sedimentary rock com- 
plexes in fossil subduction zone settings that can serve as deep 
(greater than 10 km) sources for methane. Much of the volume of 
sedimentary rocks that form in forearc basin/accretionary prism 
settings are accreted to the continents during episodes in which 
“microcontinents” or oceanic platforms collide with a major conti- 
nent. It is known that a large number of microcontinents exist in 
the US Cordillera, most of which accreted in Mesozoic time, when 
there was a somewhat continuous belt of forearc basins/accretion- 
ary prisms developed along the west edge of the North American 
continent. The goal of this project is to find important “suture” 
zones in the Mesozoic of the Cordillera where thick sedimentary 
sequences may have been thrust to large depths by accretion of 
major microcontinents. We use deep electromagnetic sounding 
studies of the earth’s crust as our primary tool for this research, be- 
cause the sedimentary rocks have much lower resistivities than as- 
sociated metamorphic and crystalline rocks. The primary tool to 
perform these deep soundings is the magnetotelluric (MT) method 
that allows us to sound effectively to depths of 20 to 40 km. In ad- 
dition, gravity, magnetic, remote sensing data, and available seismic 
data are integrated with the MT survey data to achieve our objec- 
tives. 8 refs. 


3400 (DOE/METC—86/6037, pp 153-164) Deep gas in 
the Barbados accretionary prism. Speed, R.C. (Northwestern 
Univ., Evanston, IL). Jul 1986. NTIS, PC Al1/MF AO1. 
File Number DE86006604. (CONF-860353—). 

From Methane hydrates, deep source gas, arctic technol- 
ogies contractors’ meeting; Morgantown, WV, USA (25 Mar 1986). 

The general objectives of this research are: (1) to understand 
the processes and potential of gas generation in terrigenous-sedi- 
ment rich forearcs at active convergent margins, and (2) to provide 
an analog for the structural and hydrocarbon evolution of ancient 
accretionary complexes sutured against and above the edge of the 
North American continent. With respect to gas generating process, 
this study is particularly concerned with the relative thermal matu- 
ration rates in offscraped and underriding sediment, thermal re- 
gimes at depth in the Barbados accretionary prism, tectonic activity 
at the inner side of accretionary prisms and the generation or re- 
generation of gas conduits from depth, and tectonics or sedimenta- 
tion that lead to gas reservoirs and seals in accretionary prisms. 1 
ref., 10 figs. 


3401 (DOE/METC—86/6037, pp 165-174) Theoretical 
and experimental study of the composition of deep source gas. 
Barker, C. (Univ. of Tulsa, ao Jul 1986. NTIS, PC All/ 
MF AOl. File Number DE86006604. (CONF- -860353—). 
Contract AC21-84MC21229. 

From Methane hydrates, deep source gas, arctic technol- 
Ogies contractors’ meeting; Morgantown, WV, USA (25 Mar 1986). 

As remaining conventional natural gas accumulations 
become increasingly difficult to locate alternative sources of gas are 
being considered. Possibilities include sources of methane which 
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originate much deeper than those usually associated with thermal 
generation from organic matter. Regardless of its ultimate origin 
the methane must migrate and accumulate in reservoirs at drillable 
depths, which we have assumed to be no deeper than 40,000 ft. The 
high temperatures corresponding to these depths suggests that gases 
will be close to equilibrium with each other and the rock matrix. 
We are combining a theoretical and experimental approach to the 
problem of establishing what these gas compositions will be. Gas 
composition can be calculated thermodynamically but direct analy- 
sis is more difficult since there are no wells 40,000 feet deep in sedi- 
mentary basins. However as minerals crystallize they can trap small 
samples of the surrounding fluids in fluid inclusions and these sam- 
ples are then preserved without contamination or gas loss when the 
host rock is elevated and exposed at the surface by erosion. Thus 
analysis of the volatile contents of fluid inclusions in late cements 
provides one way of directly analyzing deep-sourced gas. 9 figs., 2 
tabs. 


3402 (DOE/METC—86/6037, pp 184-194) Detection/ 
differentiation system development for deep source gases. Jef- 
frey, A.W.A.; Kaplan, LR.; , H. (Global Geochemistry 
Corp., Canoga Park, CA). Jul 1986. NTIS, PC All/MF 
A01. File Number DE86006604. (CONF-860353—). Con- 
tract AC21-84MC21131. 

From Methane hydrates, deep source gas, arctic technol- 
ogies contractors’ meeting; Morgantown, WV, USA (25 Mar 1986). 

One of the major diagnostic tests for gases essociated with 
mantle activity is the *He/‘He ratio. This is conventionally ex- 
pressed as R/Ratm, the *He/‘He ratio in the gas to the ratio in air. 
Gases of crustal origin have low helium isotope ratios due to accu- 
mulation of *He from radiogenic decomposition of U and Th. 
Gases of mantle origin have higher ratios due to primordially de- 
rived *He preserved in the mantle. Thus the degree of mantle con- 
tribution can be estimated from the helium isotope ratio. Extremely 
high ratios are characteristic of “mantle plumes” believed to reflect 
a deep mantle source. The upper mantle is the source of lower 
ratios observed at mid-ocean spreading ridges. Gases from volca- 
noes and geothermal systems in the circum-Pacific area have ratios 
slightly less than the upper mantle average, probably due to admix- 
ing with *He from crustal contributions during magma formation 
and volatile release associated with oceanic plate subduction at vol- 
canic arcs. 8 refs., 3 figs., 1 tab. 


3403 DORMETC— 96/008) pp 195-202) Gas hy- 


drates laboratory project. Mro Dominic, K.L. (Mor- 
gantown Energy Technology Geum, WV). Jul 1986. NTIS, 
PC Al1/MF AOl. File Number DE86006604. (CONF- 
860353—). 

From Methane hydrates, deep source gas, arctic technol- 
Ogies contractors’ meeting; Morgantown, WV, USA (25 Mar 1986). 

The Gas Hydrate Laboratory Project of the Morgantown 
Energy Technology Center has focussed on physical and geological 
characterization of gas hydrates. Physical characterization encom- 
passes acoustic velocity and electrical resistivity measurements on 
natural gas hydrates, as well as development of hydrate synthesis 
techniques for controlled laboratory measurements. Such measure- 
ments can be applied in the prediction of the responses of gas hy- 
drates in their natural subsurface settings. Geological characteriza- 
tion of terrestrial and marine gas hydrates is designed to provide 
information on the nature and extent of specific natural gas hydrate 
occurrences, geological factors controlling hydrate formation and 
distribution, and ultimately to arrive at an estimate of gas-in-place. 
The gas hydrates laboratory activity at METC is directed at de- 
tailed characterization of onshore and offshore hydrate occurrences 
through petrographic, geochemical, mechanical, and physical analy- 
ses. This year, the effort is a continuation of reservoir analyses to 
develop a means of determining the hydrate potential of known oc- 
currences. The project is an integrated study of laboratory analysis 
of core samples, well logs, and geophysical information, all of 
which are necessary to develop parameters to calculate gas in 
place. The major target areas are the north slope of Alaska, the 
Beaufort Sea shelf and the Gulf of Mexico. 6 refs., 4 figs. 
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3404 (DOE/METC—86/6037, pp 203-210) Gas hy- 
br recovery investigations, Burshears, M. (Morgantown 

Technology Center, WV). Jul 1986. S, PC 
All A01. File Number DE86006604. (CONF-860353— 


From Methane hydrates, deep source gas, arctic technol- 
Ogies contractors’ meeting; Morgantown, WV, USA (25 Mar 19! 

- A tem pressure “tee dies 1 be ae gas-water aon 
situa, aaa cates ae tees ata aee 
govern this process is shown in Figure 1. Above the equilibrium 
curve, hydrate is the stable form; below it, free gas coexists with 
either water or ice. Mathematical models have been developed to 
evaluate the feasibility and efficiency of thermal stimulation and de- 
pressurization processes. Both types of processes were shown to be 
effective in Teleasing the gas from hydrates. Since hydrates are 
often found in hostile and remote locations and since nearly half of 
the capital and operating expenses are process specific, depressuri- 
zation will always be economically more favorable than any alter- 
native dissociation process. Furthermore, hydrate can dissociate 
due to depressurization when a thermally stimulated reservoir is 
produced. However, dissociation by depressurization is not always 
advised. The equilibrium curve (Figure 1) indicates the limitations 
of the depressurization process. Since depressurization is essentially 
a vertical crossing of the equilibrium curve, hydrate may dissociate 
to gas and ice, rather than gas and water. This is undesirable; since 
ice is impermeable, it could stop further hydrate dissociation and 
could block the reservoir. Therefore, a thermal stimulation process, 
although more expensive, is recommended for reservoirs at an ini- 
tial temperature near or below 32°F. 3 refs., 6 figs. 


3405 ee eee pp 218-223) Deep 
source gas investigations of deep basins in the Pacific North- 
west, Cae, K.; Reichelderfer, J. (Mor, ah ro Ener ery 
Technology Center, WV). Jul 1986. PC All 
A01. File Number DE86006604. (CONF- 860353—). 

From Methane hydrates, deep source gas, arctic technol- 
Ogies contractors’ meeting; Morgantown, WV, USA (25 Mar 19: 
- Tectonic and thermal hintories of the Methow rocks of = 
state of Washington should provide the constraints on burial time, 
depths, and temperatures that the deep package experienced. Geo- 
logic studies substantiate that a portion of the sequence was depos- 
ited in close proximity to an arc system. The nature of the Methow 
basin’s east and west boundary faults may constrain the timing and 
mechanism of emplacement for the deep package. Research to date 
supports that these faults experienced a complex history of displace- 
ments, and detailed investigations of these faults continue. Tectono- 
plutonic activity within the basin suggests emplacement of the deep 
package was syndepositional with pre-Late Cretaceous deposition 
in the basin. METC researchers are using the following investiga- 
tions to explore the hydrocarbon generating potential of the 
Methow basin sedimentary rocks, with emphasis on the deeply em- 
placed sedimentary package: geochemical analyses and thermal 
maturation studies; tectonic and thermal history studies; and basin 
and regional reconstructions. The Methow stratigraphic section is 
15 to 20 kilometers of Mesozoic and Tertiary clastics and volcanics. 
Sampling of potential source rocks has been completed on a recon- 
naissance scale. Geochemical analyses and thermal maturation stud- 
ies are providing data about the gas potential of the surface rocks. 
These data will be extrapolated to the rocks at great depth. Field 
studies were used to examine critical tectono-stratigraphic relation- 
ships within the basin. Tectonic and thermal history investigations 
will establish whether the rocks at depth could or did generate and 
preserve hydrocarbons. Basin and regional reconstructions are used 
to model the Methow basin’s history and to explore possible rela- 
tionships between the Methow and the western Washington deep 
package. 


3406 (DOE/METC—86/6037, pp 224-228) Relation- 
ships of geological environments to gas hydrates. Krason, J.; 
Ciesnik, M.; Finley, P. (Geoexplorers International, Inc., 
Denver, CO). Jul 1986. NTIS, PC All/MF AOl. File 
Number DE86006604. (CONF-860353—). Contract AC21- 
84MC21181. 

From Methane hydrates, deep source gas, arctic technol- 
Ogies contractors’ meeting; Morgantown, WV, USA (25 Mar 1986). 

The major objectives are to: assemble and study published 
and unpublished (in public domain) data for 24 offshore sites desig- 
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nated by DOE/METC as having gas hydrates potential; provide 
systematic basin analysis for each potential gas hydrates site or 
region; identify and evaluate geological, geochemical, and physical 
factors controlling gas hydrate formation and stability in the off- 
shore, subbottom environment; assess gas resources associated with 
gas hydrates; determine data gaps; and evaluate the Russian litera- 
ture and its importance in gas hydrate research. Gas hydrates are 
ice-like substances which are formed by the physical entrapment of 
light hydrocarbon gas in water molecules under conditions of low 
temperature and high pressure. In nature, such processes and condi- 
tions are known to occur under ice sheets, in porous rocks underly- 
ing permafrost, and at or below the sea floor. The high pressure 
and low temperature conditions can also be man-made. In some 
cases, such conditions occur where and when they are not desired, 
especially in gas pipelines and processing facilities. In pipelines and 
related facilities, gas hydrates clog the lines and cause severe tech- 
nical problems. 


3407 (PB—86-243706/XAB) Devonian shale gas explo- 
ration and production studies. Final report, November 1983- 
April 1986. Wallace, J.L.; Koziar, G.; Lemon, J.P.; Akers, 
M.J. (Columbia Gas System Service Corp., Columbus, OH 
(USA)). Aug 1986. 126p. NTIS, PC A07/MF AO1. 

Ten wells in southwestern West Virginia were selected as 
potential candidates for in-depth study to identify Devonian-shale- 
gas production-controlling mechanisms. Wells were studied using 
geophysical logs, TV log, and flow measurements. Sidewall cores 
were retrieved for geochemical and geophysical analyses. The well 
studies were augmented with a seismic survey, production data 
analysis and data collection for approximately 1400 wells in the 
study area. 
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REFER ALSO TO CITATION(S) 3369, 3404, 3407 
0306 Marketing And Economics 
REFER ALSO TO CITATION(S) 3380, 3381, 4153 


3408 (DOE/EIA—0130(86/08)) Natural Gas Monthly, 
August 1986. (USDOE Energy Information Administration, 
Washington, DC. Office of Oil and Gas). 22 Oct 1986. 149p. 
NTIS MF AOl - GPO; 2; GPO Dep. File Number 
DE87001913. 

Current data on natural and supplemental gas consumption, 
disposition, production, prices, storage, imports, and exports in the 
United States are provided for each year from 1980 through Sep- 
tember 1986 with monthly data for the most recent 3 years. Some 
data are also given by state or city; some data are also given for 
previous years. Operating and financial data for major interstate 
natural gas pipeline companies, as well as data on filings, ceiling 
prices, and transportation under the Natural Gas Policy Act of 
1978, are also included. Explanatory notes, a discussion of data 
sources, and a glossary are included. Three reports previously pub- 
lished as separate annuals are now published in this report. The 
three are: "Underground Natural Gas Storage in the United States” 
(DOE/EIA-0239), “US Imports and Exports of Natural Gas” 
(DOE/EIA-0188), and “Main Line Sales of Natural Gas to Indus- 
trial Users” (DOE/EIA-0129). 6 figs., 33 tabs. 
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0308 Environmental Aspects 
REFER ALSO TO CITATION(S) 3386, 5319, 5346 
0309 Artificial Stimulation 


3409 (PB—86-243714/XAB) Baseline stimulation 
els for dep coal seam at the Red Mountaia Unie, P- 
ceance Basin, Colorado. T ag ie oom 
ary 1986. Schwoebel, Le 


rises, Inc., Grand Junction, Logaa, (USA) Re 1986. 87p. 
S, PC ‘A05/MF AOl. 
This report documents and interprets the results of fracture 
stimulations conducted on two wells at the Deep Coal Seam 
Project Site. 


0310 Legislation And Regulation 

REFER ALSO TO CITATION(S) 3389 

0330 Properties 

REFER ALSO TO CITATION(S) 3390, 3391, 3395, 3402 


3410 (DOE/MC/21229—2065) Theoretical and 

mental study of the composition of deep source gas. 
report. Barker, C. (Tulsa Univ., OK (USA)). Jul 1985. Con- 
tract AC21-84MC21229. 92p. NTIS, PC A05/MF AOI; 1 
GPO Dep. File Number DE85015759. 

As current natural gas supplies are consumed there will be 
increased pressure to explore in higher risk settings including areas 
much deeper than those routinely probed now. This raises the ques- 
tion of natural gas stability in the deep subsurface and a combined 
theoretical and experimental approach has been used to try and 
provide answers. A computer program has been developed for cal- 
culating the stabilities of natural gas components in reservoirs of 
various mineralogies. It finds the minimum free energy in multi- 
component (up to 70), multiphase (up to 20) systems for conditions 
corresponding to temperatures and pressures down to 40,000 ft. (12 
km) and does not assume ideal gas behavior. These calculations 
show that methane has considerable stability in sandstone reservoirs 
even in the presence of feldspars and their clay breakdown prod- 
ucts. However if there is appreciable calcite cement this tends to 
thermally decompose at high temperatures and the evolved carbon 
dioxde then dilutes the methane to give overall gas compositions 
that are unlikely to be economic. In carbonate systems the main 
factor influencing methane stability is the presence of sulfur-bearing 
phases such as anhydrite. The sulfur compounds lead to hydrogen 
sulfide production and methane is eliminated so that at 40,000 feet 
the predicted gas composition is COs-HaS. If iron-bearing phases 
are present they can tie up some of the sulfur as sulfides and meth- 
ane then survives. A computer-controlled, fast-scanning mass spec- 
trometer system has been developed to analyze individual fluid in- 
clusions in deep cements because these contain uncontaminated gas 
samples from the growth environment. Fluid inclusions are 
in vacuum by thermally-induced decrepitation. 50 refs., 21 figs., 8 
tabs. 


3411 (DOE/METC—86/6037, pp 46-51) Gas hydrates 
thermomechanics. Corlett, R.C. (Univ. of Washington, Seat- 
tle). Jul 1986. NTIS, PC All/MF AOl1. File Number 


DE86006604. Contract AC2I1- 
84MC21180. 


From Methane hydrates, deep source gas, arctic technol- 
Ogies contractors’ meeting; Morgantown, WV, USA (25 Mar —- 

Knowledge of gas hydrates stability envelopes and rates of 
decomposition for gas hydrates in unstable states are important for 
evaluation of proposed exploitation technologies, as well as for en- 
gineering optimization of conventional oil and gas operations where 
gas hydrates formations are present. A key feature of gas hydrates 
is their stable existence, at a given temperature, for pressure above 
a critical, temperature-dependent value and of decomposing when 
the pressure falls below this critical value. Evidently, the stability 


(CONF-860353—). 
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envelope is a function of temperature and stress state. For the vast 
majority of thermodynamic investigations, the stress state is isotrop- 
ic and is characterized by a single parameter, the pressure P. How- 
ever, the thermodynamic state of solids (here meaning materials 
which can exist in stable, static equilibrium under anisotropic load- 
ing) depends on multiple parameters characterizing the stress state. 
Since gas hydrates are, presumably, solids in the above-stated sense, 
it is expected a priori that the stability envelope is a function of 
temperature and multiple stress-state parameters rather than temper- 
ature and a single stress-characterizing parameter such as the pres- 
sure on an exposed face. In outline this project consists of the de- 
velopment of experimental apparatus to form gas hydrates speci- 
mens of simple, clean geometry and with good mechanical integri- 
ty; to subject these to controlled anisotropic stress state; and to 
measure the stability envelope in terms of stress-state parameters as 
well as representative decomposition rates. 


3412 (DOE/METC—86/6037, 52-58) Measurement 
and modeling of of hydrate dissociation. Selim, M.S.; Reuff, R. 
(Colorado School of Mines, Golden). Jul 1986. NTIS, PC 
All/MF AO1. File Number DE86006604. (CONF-860353— 
). Contract AC21-83MC20693. 

From Methane hydrates, deep source gas, arctic technol- 
Ogies contractors’ meeting; Morgantown, WV, USA (25 Mar 1986). 

In order to recover gas from hydrate reserves, it is necessary 
for heat to flow in order to dissociate the water bonds in the hy- 
drate structure. The question of heat flow is central to any inhibitor 
injection, or dissociation by hot fluids because the molecules in the 
resulting fluid phases have more energy than those still trapped in 
the solid hydrate phase. The source of the energy given to the fluid 
molecules may be the reserve itself, the surrounding earth, or hot 
fluids such as steam or geothermal brines. In this work, we meas- 
ured the rate of hydrate dissociation as a function of heat input, at 
low, constant pressure. We also measured the thermodynamic pa- 
rameters of heat capacity and heat of dissociation, which we then 
used in two mathematical models we generated for hydrate disso- 
ciation. The more complex mathematical model (both heat and 
mass transfer) was shown to collapse to the simpler model (heat 
transfer alone controlling) for the cases of practical interest. The 
heat transfer controlled, moving boundary model was demonstrated 
to fit all of the hydrate dissociation data within 10%, with no ad- 
justable parameters in the model. This a priori prediction of hy- 
drate dissociation measurements represents the state-of-the-art in ac- 
curacy. We have proposed the follow-on work of measurement and 
modeling of the dissociation of hydrates in sediments, together with 
the completion of the measurement of hydrate thermal conductivity 
in sediment. If funded, the follow-on work should allow a quantita- 
tive prediction of the production rates of gas from hydrates. 7 refs., 
2 figs. 


0340 Combustion 
REFER ALSO TO CITATION(S) 4154 


(PB—86-241825/XAB) Pulse-combustion deep fat 
fryer, Phase 2. Final report, December 1983-December 1985. 
Farnsworth, C.A. (American Gas Association Labs., Cleve- 
land, OH). Jan 1986. 115p. NTIS, PC A06/MF AO1. 

A pulse-combustion burner system was developed that met 
both efficiency and cooking-performance goals. Work involved 
modifications to the pulse-combustion deep fat fryer to reduce the 
sound level, eliminate vibrations, and ensure reliable ignition. Field 
testing in a major fast-food restaurant chain was initiated, demon- 
strating that the pulse fryer is reliable and acceptable. 


0350 Storage 


3414 (RISO-M—2590) Study of the available ye 
on adsorptive storage of natural gas. Schroeder Pedersen, 
National Lab., Roskilde Denmark)). Jun 1986. 2 
Danish). NTIS (US Sales Only), PC A03/MF A0O1. File 
Number DE87750104. 
This report was prepared as Risoe’s contribution to a joint 
LFE/Risoe reporting on the EFP-86 project "Utilization of Zeo- 





lithes and Other Adsorbents for Storage of Natural Gas”. The 
report resulted from an investigation of the published literature rel- 
evant to the subject. The publications are briefly referred and the 
most important results in the respective works are given. The 
report gives complete references to all referred literature. The best 
result found with regard to the density of stored gas was 3.9 mmol/ 
cm? adsorbent at 3.6 MPa and 296 deg C, corresponding to 99 mg/ 
g for this material, a carbon black. 
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REFER ALSO TO CITATION(S) 3419, 3420 


3415 Numerical modeling of oil shale fragmentation ex- 
periments. Kuszmaul, J.S. (In Situ Technologies Div., 
Sandia National Labs., Albuquerque, NM 87185-5800). In 
Situ; 10: No. 3, 215-232(1986). Contract AC04-76DP00789. 

The economic development of modified in situ oil shale re- 
torting will benefit from the ability to design a blasting scheme that 
creates a rubble bed of uniform permeability. Preparing such a 
design depends upon successfully predicting how a given explosive 
charge and firing sequence will fracture the oil shale. Numerical 
models are used to predict the extent of damage caused by a par- 
ticular explosive charge. Recent single-blastwell cratering tests pro- 
vided experimental measurements of the extent of damage induced 
by an explosion. Measuring rock damage involved crater excava- 
tion, rubble screening, crater elevation surveys, and posttest extrac- 
tion of cores. These measurements were compared to the damage 
calculated by the numerical model. Core analyses showed that the 
damage varied greatly from layer to layer. The numerical results 
also show this effect, indicating that rock damage is highly depend- 
ent on oil shale grade. The computer simulation also calculated par- 
ticle velocities and dynamic stress amplitudes in the rock; predicted 
values agree with experimental measurements. Calculated rock 
fragmentation compared favorably with fragmentation measured by 
crater excavation and by core analysis. Because coring provides 
direct inspection of rock fragmentation, the use of posttest coring in 
future experiments is recommended. 


0404 Oil Production, Recovery, And Refining 


REFER ALSO TO CITATION(S) 3415 


3416 (DOE/FE/60177—2219) Numerical model for 
thermal recovery processes in tar sand: description and appli- 
cation. Vaughn, P. (Western Research Inst., Laramie, WY 
(USA)). Apr 1986. Contract FC21-83FE60177. 48p. NTIS, 
PC A03/MF AOl1; 1; GPO Dep. File Number DE87001779. 

A fundamental model for numerically simulating the in situ 
thermal recovery of oil from a tar sand resource has been devel- 
oped. The model accounts for the three-phase flow of oil, water, 
and gas. Mass transfer among the phases and components is dictat- 
ed by liquid and vapor equilibria, reaction kinetics, reservoir prop- 
erties, and processing conditions. Energy is transferred by the 
mechanisms of conduction, convection, reaction kinetics, and by 
vaporization and condensation. The solution technique employed in 
the model is based on a method using the Newton-Raphson iter- 
ation scheme with a variable time-step algorithm. Results are com- 
pared with results of another numerical simulator as well as with 
results from two forward combustion experiments conducted at 
WRI. These initial comparisons have shown good agreement and 
have identified areas for further improvement. A comparison of the 
model's results with the results from the two forward combustion 
expeiments indicates the need for a better understanding of the 
mechanisms of a pyrolysis and coke combustion. In addition, the 
predictive capabilities of the model should be enhanced by account- 
ing for the production and depletion of CO, Ha, H2O, and CO: by 
way of the steam char, the secondary char, and the water gas shift 
reactions. 11 refs., 3 figs., 4 tabs. 
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3417 (DOE/FE/60177—2220) Chemical and physical 
parameters necessary for the interpretation of in situ, thermal 
recovery of tar sand deposits. Thomas, K.P. (W: 

search Inst., Laramie, WY (USA)). Jun 1986. Contract 
FC21- 83FE60177. 18p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE87002013. 

The United States has about 54 billion barrels of bitumen in 
numerous tar sand deposits. However, only about 10 to 15% of the 
bitumen can be recovered by conventional, surface mining tech- 
niques. This implies that the remainder will have to be recovered 
by in situ, thermal recovery processes. For these in situ processes 
to be operated efficiently, numerous chemical and physical param- 
eters of the produced gas, oil, and water need to be determined and 
monitored. The parameters of the produced oil need to be com- 
pared with the parameters of the original bitumen to determine the 
extent of the former’s thermal alteration. Only by understanding the 
interrelationships among these parameters and process variables can 
the process be understood and, therefore, controlled. This report 
contains listings of those parameters for gas, oil and original bitu- 
men, and water that have been determined to be of value in moni- 
toring and evaluating thermal recovery processes in tar sand. In ad- 
dition, the application of laboratory- and field-derived data to ihe 
interpretation of processes is also discussed. In general, these data 
show definitive correlations between the study parameters and pro- 
duction progress. 


3418 (UCRL—95140) Lawrence Livermore 
Laboratory oil shale project review: METC second annual oil 
shale contractors meeting. Lewis, A. (Lawrence Livermore 
National Lab., CA (USA)). 1986. Contract W-7405-ENG- 
48. 35p. (CONF-860847—5). NTIS, PC A03/MF AOI; 1; 
GPO Dep. File Number DE87002164. 

From 2. annual oil shale contractors’ meeting; Morgantown, 
WV, USA (12 Aug 1986). 

Lawrence Lise National Laboratory UCRL—95140 
has, over the past decade, conducted research on oil shale retorting 
via a broad based effort encompassing mathematical modeling, ex- 
perimental studies of chemical reactions and physical processes, 
retort systems operations and retort component studies. In recent 
years, the emphasis has been on surface processes, especially those 
employing hot-solid as the heat transfer media. Key technical ques- 
tions in these systems include: (1) the kinetics and stoichiometry of 
oil generation and degradation (via coking and cracking reactions); 
(2) char and sulfur combustion chemistry; (3) processing alterna- 
tives and scale-up considerations; (4) environmental consequences, 
especially of sulfur and nitrogen bearing species. The LLNL 
project combines laboratory and pilot-scale experimental measure- 
ments with mathematical modeling of fundamental chemistry and 
physics to provide a technical base for evaluation of oil shale re- 
torting alternatives. Mathematical modeling of the chemical and 
physical processes involved in oil shale retorting is a key compo- 
nent of our oil shale project. Our models encompass three levels of 
complexity: individual chemical reaction modeling, multireaction 
particle models, and overall retort models. One of the most useful 
general products of our modeling work is the distillation of data 
and theories into a compact and usable form. 37 refs., 12 figs., 3 
tabs. 


3419 Obstacles encountered in VMIS retort blasting. 
Dick, R.D.; Fourney, W.L.; Young, C. (Los Alamos Na- 
tional Lab., Los Alamos, NM 87545). In Situ; 10: No. 3, 
253-276(1986). 

During 1981 and 1982, an extensive oil shale fragmentation 
research program was conducted at the Anvil Points Mine near 
Rifle, Colorado. The primary goals were to investigate factors in- 
volved for adequate fragmentation of oil shale and to evaluate the 
feasibility of using the vertical modified in situ (VMIS) retort 
method for recovery of oil from oil shale. The field test program 
included single-deck, single-borehole experiments to obtain basic 
fragmentation data; multiple-deck, multiple-borehole experiments to 
evaluate some practical aspects for developing an in situ retort; and 
the development of a variety of instrumentation techniques to diag- 
nose the blast event. This paper discusses some explosive engineer- 
ing problems encountered, such as electric cap performance in 
complex blasting patterns, explosive and stem performance in a va- 
riety of configurations from the simple to the complex, and the dif- 
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ficulties experienced when reversing the direction of throw of the 
oil shale in a subscale retort configuration. These problems need so- 
lutions before an adequate VMIS retort can be created in a single- 
blast event and even before a experimental mini-retort can be 
formed. 


Occidental's modified in situ fracturing technology 
a results. Ricketts, T.E. (Occidental Oil Shale, Inc., 
Grand Junction, CO). In Situ; 10: No. 3, 233-252(1986). 
Occidental recently constructed two commercial-sized modi- 
fied in situ (MIS) retorts at its Logan Wash Oil Shale Mine. These 
retorts were 240 feet high by 165 feet square. A primary objective 
of this set of two retorts was to examine large-scale blasting repro- 
ducibility for commercial retorts. The blast design used 545 blasth- 
oles and 550,000 pounds of explosive in each retort. The blasts re- 
sulted in two 350,000 ton rubble beds that were very close to one 
another and to results predicted using newly developed limited 
void blasting technology. These large-scale blasts were highly in- 
strumented to monitor underground blast effects and evaluate the 
performance of the shots. A total shale oil production of over 
200,000 barrels was obtained from these retorts. A method for fur- 
ther improving the uniformity of retorting of MIS retort beds has 
been developed based on extensive blasting data and fluid flow 
equations through packed beds. 


0405 Properties And Composition 
REFER ALSO TO CITATION(S) 3421, 3422 

0409 Waste Research And Management 
REFER ALSO TO CITATION(S) 3424 


3421 (DOE/FE/60177—2212) EPA, ASTM, and 
column leaching of processed oi] shale: a comparative study. 
Sorini, S.S.; Donovan, R.C. (Western Research Inst., Lara- 
mie, WY (USA)). Oct 1985. Contract FC21-83FE60177. 
48p. (WRI—86-037M). NTIS, PC A03/MF AOI; 1; GPO 
Dep. File Number DE87001473. 

Four laboratory leaching methods (the Environmental Pro- 
tection Agency [EPA] extraction procedure, ASTM method 
D3987, and two column tests) were used to extract leachates from 
four low-void retorted oil shales to (1) compare the leaching proce- 
dures based on the chemical characterization of leachates derived 
from each leaching method and (2) establish the toxicity of each 
leachate relative to published EPA water quality criteria. The EPA 
extraction procedure extracted the greatest concentration of trace 
elements of the methods tested. None of the concentrations of the 
seven metals (arsenic, barium, cadmium, chromium, lead, selenium, 
and silver) selected from those listed in the Resource Conservation 
and Recovery Act (RCRA) exceeded the RCRA limits defining a 
hazardous waste. On that basis, the low-void retorted oil shales 
would not be classified as hazardous. 32 refs., 15 figs., 11 tabs. 


3422 (DOE/FE/60177—2223) Characterization of two 


commercial tar sand waters. Kocornik, D.J. (Western 
Research Inst., Laramie, WY (USA)). 1985. Contract 
FC21- 83FE60177. 22p. NTIS, PC A02, A0l1; 1; GPO 
Dep. File Number DE87002311. 

Process waters from two commercial-scale steamflood tar 
sand extraction operations have been characterized for chemical, 
physical, and toxicological properties. The characterization effort 
included wet chemical analyses, elemental analyses, particle-size 
analysis, and MICROTOX assays. The results of these tests indicate 
that both waters require treatment before reuse or discharge into 
the environment. Depending on the intended use, reductions of 
hardness, silica, oil and grease, suspended solids, iron, chloride, and 
dissolved solids may be required. 13 refs., 2 figs., 11 tabs. 
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0410 Environmental Aspects 
REFER ALSO TO CITATION(S) 5647 


(PB—86-231073/XAB) Control of sulfur emissions 
roe oil-shale retorting ee Eo van 
Zanten, K.D.; Chiaramonte, G.R.; Bates, E.R. (Raytheon 
Service Co., Arlington, VA (USA) 1986. 9p. NTIS, PC 
A02/MF AO1. 

Results are given of a detailed engineering evaluation of the 
potential for using an absorption on spent shale process (ASSP) for 
controlling sulfur emissions from oil-shale plants. The evaluation 
analyzes the potential effectiveness and cost of absorbing SO: on 
combusted spent shale in either a fluidized-bed combustor (FBC) or 
a fluidized transport system (lift pipe) for three retorting processes: 
Lurgi (lift pipe), Union C (FBC), and Modified In-Situ (FBC). Con- 
ceptual designs were completed for the three processes, 
and the costs of removing SO2 by the ASSP approach were com- 
pared to the costs of removing either HaS (including other sulfur 
species such as mercaptans and thiophenes) or SO. by the leading 
conventional sulfur removal processes. A number of significant 
process variables were identified and evaluated. Study results indi- 
cate that ASSP is technically and economically viable compared to 
conventional technologies for most retorting processes. 


3424 aon. relationships and mineral transforma- 
tions associated with recarbonation of retorted shales. Reddy, 
K.J.; Lindsay, W.L.; Boyle, F.W. Jr.; Redente, E.F. (Colo- 
rado State Univ., Ft. Collins). Journal of Environmental 
Quality; 15: No. 2, 129-133(Apr-Jun 1986). 

Carbon dioxide gas (CO.[g]) was bubbled through two shale 
samples, one retorted by Los Alamos National Laboratory (LANL) 
and another retorted by Lurgi Ruhrgas (Lurgi) to lower their pH. 
X-ray diffraction analysis was used to identify different mineral 
phases of retorted and recarbonated shales. The results show that 
recarbonation caused silicate minerals to dissolve, CaCOs to precip- 
itate, and lowered pH from approximately 12.0 to 8.0. solubility 
measurements showed that upon recarbonation Ca activity for 
both shales approached equilibrium with CaCO; and measured 
CO;(g). Initially Mg”* activity appeared to be in equilibrium with 
either diopside (CaMg[SiOsk) or antigorite (Mg/sub 2.825/ 
Siz0s(OH)/sub 3.65/) and measured silica, but not with dolomite 
(CaMg[COs}z) nor magnesite (MgCOs). After 20 d of recarbonation 
for LANL, Mg” solubility decreased from 10/sub -2.78/ M to 10/ 
sub -3.15/ M. The experimental findings in this study further sug- 
gest that bubbling CO.(g) through retorted shales can reduce the 
concentrations of F and, in some cases Mo, in leachates. 


05 NUCLEAR FUELS 
0501 Reserves 
REFER ALSO TO CITATION(S) 3822 


0505 Enrichment 


3425 A Load-Cell-Based Weighing System for weighing 
9.1- and 12.7-tonne tonne UF/sub 6/ cylinders. a 
W.A.; Kane, W.R. Marietta Energy Systems, In: 
Oak Rid, ge, TN 37831). Nuclear Materials ‘ienaenae 15. 
81-83(1986). (CONF-860654—). 
From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orleans, LA, USA (22 Jun 1986). 

For the independent verification of UF/sub 6/ cylinder 
masses by the International Atomic Energy Agency (IAEA) at ura- 
nium enrichment facilities, an 18-tonne capacity Load-Cell-Based 
Weighing System (LCBWS) has been developed. The system was 
developed at Brookhaven National Laboratory and the Oak Ridge 
Gaseous Diffusion Plant and calibrated at the U.S. National Bureau 
of Standards. The principal components of the LCBWS are two 
load cells, with readout and ancillary equipment, and a lifting fix- 
ture that couples the load cells to a cylinder. Initial experience with 
the system demonstrates that it has the advantages of transportabil- 
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ity, ease of application, stability, and an attainable accuracy of 2 kg 
or better for a full cylinder. 


3426 Uranium accountancy in Atomic Vapor Laser Iso- 
tope Separation. Carver, R.D. (Lawrence Livermore Na- 
tional Lab., Livermore, CA 94550). Nuclear Materials Man- 
agement; 15: 170(1986). (CONF-860654—). 

From 27. annual meeting of the Institute of Nuclear Materi- 
als as New Orleans, LA, USA (22 =. 1986). 

IS program pioneers the scale industrial ap- 
plication of lasers to produce low cost amie uranium fuel for 
light water reactors. In the process developed at Lawrence Liver- 
more National Laboratory, normal uranium is vaporized by an elec- 
tron beam, and a precisely tuned laser beam selectively photo-ion- 
izes the uranium-235 isotopes. These ions are moved in an electro- 
magnetic field to be condensed on the product collector. All other 
uranium isotopes remain uncharged and pass through the collector 
section to condense as tails. Tracking the three types of uranium 
through the process presents special problems in accountancy. 
After demonstration runs, the uranium on the collector was ana- 
lyzed for isotopic content by Battelle Pacific Northwest Laborato- 
ry. Their results were checked at LLNL by analysis of parallel 
samples. The differences in isotopic composition as reported by the 
two laboratories were not significant. 


3427 Restoration and repair of 30-year old cooling 
towers at the Paducah Gaseous Diffusion Plant, phase I. 
Shelton, M.F. Houston, TX; Cooling Tower Institute 
(1985). 17p. Cooling Tower Institute, 9030 IH-45 North 
Room 216, Gulfbank Road Exit, Houston, TX 77037. Con- 
tract AC05-840R21400. 

Early in 1980, a comprehensive reliability study was made to 
ascertain the ability of the present 30-year old recirculating water 
system to meet the anticipated load demand through the year 2000. 
The findings and recommendations of this study were used as a 
guide to schedule uprating and repairs. This paper deals with the 
underground distribution system and cooling tower repairs. 


0507 Fuels Production And Properties 


REFER ALSO TO CITATION(S) 3742, 3750, 4564 


3428 (LA-UR—86-3612) Physical inventory verification 
exercise for a highly enriched uranium fabrication facility. 
Abedin-Zadeh, R.; Augustson, R.H. (Los Alamos National 
Lab., NM (USA); International Atomic Energy Agency, 
Vienna (Austria)). 1986. Contract W-7405-ENG-36. 18p. 
CAEA-SM—293/118; CONF-861104—7). NTIS, PC A02/ 
MF AOI; 1; GPO Dep. File Number DE87001973. 

From International symposium on nuclear material safe- 
guards; Vienna, Austria (10 Nov 1986). 

The International Atomic Energy Agency, in collaboration 
with the US Support Program (POTAS), has developed and con- 
ducted a training exercise simulating a physical inventory verifica- 
tion (PIV) at a highly enriched uranium (HEU) fabrication facility. 
This exercise is part of a series sponsored by the POTAS program, 
including PIVs at light-water reactors and plutonium fabrication fa- 
cilities. The first HEU exercise took place in September 1985 at 
Los Alamos National Laboratory and a second is scheduled for 
Spring, 1987 at JRC, ISPRA. The main objectives of these exer- 
cises are: to provide the opportunity for inspectors to test and 
evaluate the use of nondestructive assay (NDA) equipment and 
computer software under conditions similar to those found during 
actual inspections; to use the data generated to evaluate different 
inspection procedures and strategies; and to exchange ideas on PIV 
procedures between the three operations divisions. Because the ex- 
ercises are conducted in a neutral environment, free of the time 
pressure often found in actual inspections, it is possible for the in- 
spectors to achieve the course objectives. 


3429 A materials accounting system for an IBM PC. 
Bearse, R.C.; Thomas, R.J.; Henslee, S.P.; Jackson, B.G.; 
Tracy, D.B.; Pace, D.M. (Los Alamos National Lab., Safe- 

Systems Group, Los Alamos, NM 87545). Nuclear 
~— Management; 15: 373-378(1986). (CONF-860654— 
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From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orleans, LA, USA (22 Jun 1986). 

The authors have adapted the Los Alamos MASS account- 
ing system for use on an IBM PC/AT at the Fuels Man i 
Facility (FMF) at Argonne National Laboratory West (ANL- 
WEST). Cost of hardware and proprietary software was less than 
$10,000 per station. The system consists of three stations between 
which accounting information is transferred using floppy disks ac- 
companying special nuclear material shipments. The programs were 
implemented in dBASEIII and were compiled using the proprietary 
software CLIPPER. Modifications to the inventory can be posted 
in just a few minutes, and operator/computer interaction is nearly 
instantaneous. After the records are built by the user, it takes 4-5 
seconds to post the results to the database files. A version of this 
system was specially adapted and is currently in use at the FMF 
facility at Argonne National Laboratory. Initial satisfaction is ade- 
quate and software and hardware problems are minimal. 


Report on the FR Germany: US as work- 
ae on near-real-time material accounting for reprocessing 
plants. Weh, R.; Hakkila, E.A.; Canty, M.J. (Deutsche Ge- 
sellschaft fur Wiederaufarbeitung von Kernbrennstoffen, 
GmbH, Hannover). Nuclear Materials Management; 15: 76- 
80(1986). (CONF-860654—). 

From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orleans, LA, USA (22 Jun 1986). 

A technical workshop on the subject of near-real-time mate- 
rial accounting in an industrial scale reprocessing plant was held. 
Organized within the context of the US DOE - FR German Minis- 
try of Research and Technology (BMFT) agreement in the field of 
international safeguards, the workshop was initiated by the Deut- 
sche Gesellschaft fur Wiederaufarbeitung von Kernbrennstoffen, re- 
sponsible for the construction and operation of a planned industrial 
scale reprocessing plant in the FR Germany. The workshop’s ob- 
jective was to establish the current state of the art for near-real- 
time accounting and to bring out a common understanding and 
consensus among experts from both countries which seve as a basis 
for the definition of problems still to be solved. A summary of the 
workshop presentations, preliminary conclusions drawn by the ex- 
perts attending as well as some implications for the application of 
dynamic balancing are given. 


Learning to live with holdup. Pillay, K.K.S.; 
Picard, R.R. (Safeguards Systems Group, Los Alamos Na- 
tional Lab., Los Alamos, NM 87545). "Nuclear Materials 
Management; 15: 109-114(1986). (CONF-860654—). 

From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orleans, LA, USA (22 Jun 1986). 

Holdup of special nuclear materials in processing facilities is 
recognized by facility operators and regulatory agencies as an insid- 
ious materials control and accounting problem. However, there 
have been few serious efforts to address holdup as a materials ac- 
counting problem and to accommodate the legitimate concerns of 
both groups. This paper reviews past efforts and identifies several 
key elements relevant to resolving the problem in a pragmatic fash- 
ion. These key elements relate to the recognition of holdup as a se- 
rious materials accounting problem, innovations in holdup monitor- 
ing and their limitations, the role of modeling and sampling in 
holdup estimation, and the potential value of plant-specific materials 
accountability requirements. Suggestions are offered for developing 
cost-effective procedures for holdup measurements/estimation, 
combining available technologies with properly designed sampling 
plans. 


3432 Overview of density meters used at SRP for 
sample validation. Maxwell, S.L. (E.I. du Pont de Nemours 
& Co., Inc., Savannah River Plant, Aiken, SC 29808). Nu- 
clear Materials Management; 15: 208-214(1986). (CONF- 
860654—). Contract AC09-76SR00001. 

From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orleans, LA, USA (22 Jun 1986). 

This paper provides an overview of density meters used at 
the Savannah River Plant (SRP). For the process control laborato- 
ry, the verification of sample integrity prior to analysis is critical 
prerequisite for reliable analytical measurements. At SRP density 
check systems are employed to verify that samples are representa- 
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tive of respective process tank solutions. A wide array of Mettler 
density meters is used. With respect to temperature control, water- 
bath thermostatted, electronically thermostatted, and temperature 
corrected density meters have proven useful. Remote density cells 
are used to facilitate density measurements in radiobenches, glove 
boxes and shielded cells. Temperature-corrected density meters 
have proven very useful for achieving measurements precise to five 
decimal places under conditions where the use of water baths is not 
safe, and the use of sensitive electronic components is not practical. 
Computer software is used to correct for ambient temperature 
changes in the density measuring cell. An automated six-place den- 
sity meter is now in use for validating dilute uranium product sam- 
ples. Customized software is used to determinate the error of densi- 
ty measurements as well as sampling error. 


3433 Density meter algorithm and system for estimating 
sampling/mixing uncertainty. Shine, E.P. (E.I. du Pont de 
Nemours and Co., Savannah River Plant, Aiken, SC 29808). 
Nuclear Materials Management; 15: 215-219(1986). (CONF- 
860654—). Contract AC09-76SR00001. 

From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orleans, LA, USA (22 Jun 1986). 

The ratories Department at the Savannah River Plant 
(SRP) has installed a six-place density meter with an automatic 
sampling device. This paper describes the statistical software devel- 
oped to analyze the density of uranyl nitrate solutions using this 
automated system. The purpose of this software is twofold: to esti- 
mate the sampling/mixing and measurement uncertainties in the 
process and to provide a measurement control program for the den- 
sity meter. Non-uniformities in density are analyzed both analytical- 
ly and graphically. The mean density and its limit of error are esti- 
mated. Quality control standards are analyzed concurrently with 
process samples and used to control the density meter measurement 
error. The analyses are corrected for concentration due to evapora- 
tion of samples waiting to be analyzed. The results of this program 
have been successful in identifying sampling/mixing problems and 
controlling the quality of analyses. 


3434 A measurement control program for plutonium iso- 
topic gamma-ray systems at the Rocky Flats Plant. Fleissner, 
J.G. (Rockwell International, Rocky Flats Plant, Golden, 
CO 80403). Nuclear Materials Management; 15: 232- 
236(1986). (CONF-860654—). 

From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orleans, LA, USA (22 Jun 1986). 

A sound measurement control (MC) program should be an 
integral part of every nondestructive assay measurement system 
used for the assay of special nuclear materials. This paper describes 
a measurement control program for plutonium isotopic composition 
measurements, using high-resolution gamma-ray spectroscopy, that 
has been implemented in the Analytical Laboratories and the 
Chemistry Standards Laboratory at the Rocky Flats Plant. This 
MC program emphasizes the standardization of data collection pro- 
cedures along with the implementation of internal and external 
measurement control checks to provide the requisite measurement 
quality assurance. 


0508 Spent Fuels Reprocessing 
REFER ALSO TO CITATION(S) 3547, 4439, 4455, 4540 


3435 (IAEA-R—4086-M) Nuclear material inventory es- 
timation in solvent extraction contactors. Final report for the 
period 1 April 1985-31 March 1986. Beyerlein, A.; Geldard, 
J. (international Atomic Energy Agency, Vienna (Austria); 
Clemson Univ., SC (USA). Dept. of Chemistry and Geolo- 
gy). Jun 1986. 98p. NTIS (US Sales Only), PC A05/MF 
A01. File Number DE87700120. 

This report describes the development of simple nuclear ma- 
terial (uranium and plutonium) inventory relations for mixer-settler 
solvent extraction contactors used in reprocessing spent nuclear 
fuels. The relations are developed for light water reactor fuels 
where the organic phase is 30% tri-n-butylphosphate (TBP) by 
volume. For reprocessing plants using mixer-settler contactors as 
much as 50% of the nuclear material within the contactors is con- 
tained in A type (aqueous to organic extraction) contactors. An- 


other very significant portion of the contactor inventory is in the 
partitioning contactors. The stripping contactors contain a substan- 
tial uranium inventory but contain a very small plutonium invento- 
ry (about 5 to 10% of the total contactor inventory). The simplified 
inventory relations developed in this work for mixer-settler contac- 
tors reproduce the PUBG databases within about a 5% standard 
deviation. They can be formulated to explicitly show the depend- 
ence of the inventory on nuclear material concentrations in the 
aqueous feed streams. The dependence of the inventory on contac- 
tor volumes, phase volume ratios, and acid and TBP concentrations 
are implicitly contained in parameters that can be calculated for a 
particular reprocessing plant from nominal flow sheet data. The 
terms in the inventory relations that represent the larger portion of 
the inventory in A type and partitioning contactors can be ex- 
tended to pulsed columns virtually without change. 12 refs, 10 figs, 
8 tabs. 


3436 (JAERI-M—85-200) State-of-the-art report on ac- 
cident analysis and risk analysis of reprocessing in Eu- 
ropean countries. Nomura, Yasushi. (Japan Atomic Ener, 
Research Inst., Tokyo; Japan Atomic ory Researc 
Inst., Tokai, Ibaraki. Tokai Research Establishment). Dec 
1985. 61p. (In Japanese). NTIS (US Sales Only), PC A04/ 
MF AO1. File Number DE87700121. 

This report summarizes informations obtained from America, 
England, France and FRG concerning methodology, computer 
code, fundamental data and calculational model on accident/risk 
analyses of spent fuel reprocessing plants. As a result, the following 
are revealed. (1) The system analysis codes developed for reactor 
plants can be used for reprocessing plants with some code modifica- 
tion. (2) Calculational models and programs have been developed 
for accidental phenomenological analyses in FRG, but with insuffi- 
cient data to prove them. (3) The release tree analysis codes devel- 
oped in FRG are available to estimate radioactivity release 
amount/probability via off-gas/exhaustair lines in the case of acci- 
dents. (4) The computer codes developed in America for reactor- 
plant environmental transport/safety analyses of released radioac- 
tivity can be applied to reprocessing facilities. 


3437 (ORNL/TM—10129) Consolidated Fuel Reproc- 
essing Program progress April 1-June 30, 1986. (Oak 
Ridge National Lab., TN (USA)). Oct 1986. Contract 
AC05-840R21400. 3lp. NTIS, PC A03/MF A001; GPO 
Dep. File Number DE87002335. 

Technical progress is reported in overview fashion for the 
following: Process and Engineering R and D, Engineering Systems, 
IET Facility Operations, and Strategic Planning and Analysis. 
(LM) 


3438 Computer simulation of a large-scale reprocessing 
plant for safeguards. Spannagel, G.; Canty, M.J.; Kern, E.A. 
(Kernforschungszentrum Karlsruhe, Postfach 3640, D-7500 
Karlsruhe 1). Nuclear Technology; 74: No. 1, 65-75(Jul 1986). 

The near real-time material accountancy (NRTMA) method 
might be applied for safeguarding of the chemical process area of 
future reprocessing plants. Experimental data are not yet available 
for testing the capability of the NRTMA method but can be simu- 
lated using a digital computer. The mathematical modeling of the 
plutonium-bearing components of reprocessing plants is discussed, 
and results obtained by simulation models are presented. Particular 
attention is given to the long-term net fluctuations of plutonium in- 
ventories in hard-to-measure components such as the solvent ex- 
traction contractors. Comparing the variance of these inventories 
with the measurement variance for plutonium contained in feed, 
analysis and buffer tanks, it is concluded that direct or indirect peri- 
odic estimation of contactor inventories would not contribute sig- 
nificantly to improving the quality of closed material balances over 
the process material balance area. 


3439 Development of a 
system for the 


safeguards data acquisition 
process monitoring of a simulated reprocessing 
facility. Wachter, J.W. (Fuel Recycle Div., Oak Ridge Na- 
tional Lab., Oak Ridge, TN 37831). Nuclear Materials Man- 
agement; 15: 361-365(1986). (CONF-860654—). 





From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orleans, LA, USA (22 Jun 1986). 

As part of the Consolidated Fuel Reprocessing Program of 
the Fuel Recycle Division at the Oak Ridge National Laboratory 
(ORNL), an Integrated Process Demonstration (IPD) facility has 
been constructed for development of reprocessing plant technology. 
Through the use of cold materials, the IPD facility provides for the 
integrated operation of the major equipment items of the chemical- 
processing portion of a nuclear fuel reprocessing plant. The equip- 
ment, processes, and the extensive use of computers in data acquisi- 
tion and control are prototypical of future reprocessing facilities 
and provide a unique test-bed for nuclear safeguards demonstra- 
tions. The data acquisition and control system consists of several 
microprocessors that communicate with one another and with a 
host minicomputer over a common data highway. At intervals of a 
few minutes, a “snapshot” is taken of the process variables, and the 
data are transmitted to a safeguards computer and minicomputer 
work station for analysis. This paper describes this data acquisition 
system and the data-handling procedures leading to microscopic 
process monitoring for safeguards purposes. 


Process monitoring concepts for safeguards and 
demonstrations st on Oak Ridge National Laboratory test ff 
cility. Ehinger, M.H. (Engineering Technology Div., Oak 
Ridge National Lab., Oak Ridge, TN 37831). Nuclear Mate- 
rials Management; 15: 185-189(1986). (CONF-860654—). 

From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orleans, LA, USA (22 Jun 1986). 

As part of the Consolidated Fuel Reprocessing Program 
(CFRP) at the Oak Ridge National Laboratory (ORNL), the Inte- 
grated Equipment Test (IET) facility has been constructed to dem- 
onstrate advanced equipment, processes, and controls for use in 
future reprocessing plants. The facility contains full-size plant 
equipment for shear and dissolution, feed preparation solvent ex- 
traction and product recovery. The facility is integrated with chem- 
ical recovery systems to allow continuous operation using depleted 
uranium feed solutions to simulate operations. The IET facility fea- 
tures computer interface to instrumentation and equipment for 
process control and information. Part of the CFRP has been the de- 
velopment of a safeguards systems to make use of extensive process 
monitoring data available from “next-generation” reprocessing and 
fuel facilities. This paper describes the IET facility and tests con- 
ducted to demonstrate sensitivities of process monitoring safeguards 
applications. 


0509 Transport And Storage 


REFER ALSO TO CITATION(S) 3502, 3504, 3510, 3511, 3512, 3513, 3532, 
3534, 3546, 4563, 4567, 4584 


3441 (AEA-TECDOC—374) Discussion of and guid- 
ance on the optimization of radiation protection in the trans- 
port of radioactive material. (International Atomic Energy 
Agency, Vienna (Austria)). May 1986. 60p. NTIS (US Sales 
Only), PC A04/MF A01. File Number DE87700132. 

The document provides guidance on one of the components 
of the system of dose limitation as it applies to the transport of ra- 
dioactive material, namely the optimization of radiation protection. 
It focuses on the following parts of the transport system: design, 
maintenance, preparation for transport, transport, storage-in-transit 
and handling and it considers occupational and public exposures. 
The application is intended mainly for those transport situations 
within the regulatory requirements where potential radiation expo- 
sures could be beneficially reduced. 45 refs, 3 figs, 2 tabs. 


3442 (INIS-BR—537-Vol.2, pp vp) Review of criterias 
for shallow buria' sites and geohydrological evaluation around 
the site of temporary storage of low-level solid radioactive 
wastes of IPEN-CNEN/SP. Chandra, U.; Marcelino, S. (In- 
stituto de Pesquisas Energeticas e Nucleares, Sao Paulo, 
Brazil). 1986. NTIS (US Sales Only), PC A19/MF AOl. 
File Number DE87700036. (CONF-860343—Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

Some comments about norms of pollutants release from nu- 
clear and other industries are made. For radioactive discharges, the 
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strictly implemented national norms/criterias, are much more ad- 
vanced technically than those existing for other pollutants. Based 
on the criterias of site selection and site evaluations, the site of 
IPEN for temporary storage of low level solid radioactive wastes 
has been evaluated geohydrologically. Rainfall infiltration rate (297 
cm/y) was determined by tritium labelling technique. Ground 
water velocity (max. 46.1 cm/d) and direction (to north) was deter- 
mined by various radioactive (Br-82, I-131, Cr-51) tracers using 
single well techniques. 


3443 arora 2, pp vp) Pages aye trans- 
port aspects of radioactive materials in Brazil. Arricta, 
C.M.A.; Guimaraes, C.A.; pg ome N.L. (Comissao Na- 
cional de Energia Nuclear de Brasil, Rio de Janeiro). 1986. 
(In Portuguese). NTIS (US Sales Only), PC A19/MF AO1. 
File Number DE87700036. (CONF-860343—Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

Many different types of radioactive materials are transported 
annually throughout the country, mainly those related with the nu- 
clear fuel cycle and with the use in medicine, industry, agriculture 
and research fields. Considering the high number of packages that 
are transported by air and road a study is presented in order to 
assess their radiological aspects. For this purpose, data concerning 
the most significant radioisotopes are pointed out, including their 
activities and doses incurred by workers. 


ee Directory of certifi- 
oan of compliance for radioactive materials packages. 
mary report of NRC approved packages. Volume 1. Revision 
9. 9. (Nuclear Regulatory Commission, Washington, DC 
(USA). Div. of Fuel Cycle and Material Safety). Oct 1986. 
567p. NTIS, PC A24/MF AOl - GPO. File Number 
T1879001 10. 

This directory contains a Summary Report of NRC Ap- 
proved Packages (Volume 1), Certificates of Compliance (Volume 
2), and a Summary Report of NRC Approved Quality Assurance 
Programs for Radioactive Material Packages (Volume 3). The pur- 
pose of this directory is to make available a convenient source of 
information on packagings which have been approved by the US 
Nuclear Regulatory Commission. To assist in identifying packaging, 
an index by Model Number and Corresponding Certificate of Com- 
pliance number is included at the back of each volume of the direc- 
tory. The Summary Report includes a listing of all users of each 
package design prior to the publication date of the directory. Ship- 
ments of radioactive material utilizing these packagings must be in 
accordance with the provisions of 49 CFR 173.471 and 10 CFR 
Part 71, as applicable. In satisfying the requirements of Sections 
71.12, it is the responsibility of the licensees to insure them that 
they have a copy of the current approval and conduct their trans- 
portation activities in accordance with an NRC approved quality 
assurance program. Copies of the current approval may be obtained 
from the US Nuclear Regulatory Commission Public Document 
Room files (see Docket No. listed on each certificate) at 1717 H 
Street, Washington, DC 20555. Note that the general license of 10 
CFR 71.12 does not authorize the receipt, possession, use or trans- 
fer of byproduct source, or special nuclear material; such authoriza- 
tion must be obtained pursuant to 10 CFR Parts 30 to 36, 40, 50, or 
70. 


3445 (NUREG—0383-Vol.2-Rev.9) Directory of certifi- 
cates of compliance for radioactive materials packages. Certif- 
icates of compliance. Volume 2. Revision 9. (Nuclear Regula- 


tory Commission, Washington, DC (USA). Div. of Fuel 
Cycle and Material Safety). Oct 1986. 655p. NTIS, PC 
A99/MF AO1 - GPO. File Number TI87900111. 

This directory contains a Summary Report of NRC Ap- 
proved Packages (Volume 1). Certificates of Compliance (Volume 
2), and a Summary Report of NRC Approved Quality Assurance 
Programs for Radioactive Material Packages (Volumes 3). The pur- 
pose of this directory is make available a convenient source of in- 
formation on packagings which have been approved by the US Nu- 
clear Regulatory Commission. To assist in identifying packaging, an 
index by Model Number and corresponding Certificate of Compli- 
ance number is included at the back of each volume of the directo- 
ry. The Summary Report includes a listing of all users of each 
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package design prior to the publication date of the directory. Ship- 
ments of radioactive material utilizing these packagings must be in 
accordance with the provisions of 49 CFR 173.471 and 10 CFR 
Part 71, as applicable. In satisfying the requirements of Section 
71.12, it is the responsibility of the licensees to insure them that 
they have a copy of the current approval and conduct their trans- 
portation activities in accordance with an NRC approved quality 
assurance program. Copies of the current approval may be obtained 
from the US Nuclear Regulatory Commission Public Document 
Room files (see Docket No. listed on each certificate) at 1717 H 
Street, Washington, DC 20555. Note that the general license of 10 
CFR 71.12 does not authorize the receipt, possession, use or trans- 
fer of byproduct source, or special nuclear material; such authoriza- 
tion must be obtained pursuant to 10 CFR 30 to 36, 40, 50, or 70. 


3446 (NUREG—0383-Vol.3-Rev.6) Directory of certifi- 
cates of compliance for radioactive materials packages. Sum- 
mary report of NRC approved quality assurance programs for 
radioactive material packages. Volume 3, Revision 6. (Nucle- 
ar Regulatory Commission, Washington, DC (USA). Div. 
of Fuel Cycle and Material Safety). Oct 1986. 135p. NTIS, 
PC A07/MF AO! - GPO. File Number T1879001 12. 

This directory contains a Summary Report of NRC Ap- 
proved Packages (Volumes 1), Certificates of Compliance (Volume 
2), and a Summary Report of NRC Approved Quality Assurance 
Programs for Radioactive Material Packages (Volume 3). The pur- 
pose of this directory is to make available a convenient source of 
information on packagings which have been approved by the US 
Nuclear Regulatory Commission. To assist in identifying packaging, 
an index by Model Number and corresponding Certificate of Com- 
pliance number is included at the back of each volume of the direc- 
tory. The Summary Report includes a listing of all users of each 
package design prior to the publication date of the directory. Ship- 
ments of radioactive material utilizing these packagings must be in 
accordance with the provisions of 49 CFR 173.471 and 10 CFR 
Part 71, as applicable. In satisfying the requirements of Section 
71.12, it is the responsibility of the licensees to insure them that 
have a copy of the current approval and conduct their transporta- 
tion activities in accordance with an NRC approved quality assur- 
ance program. Copies of the current approval may be obtained 
from the US Nuclear Regulatory Commission Public Document 
Room files (see Docket No. listed on each certificate) at 1717 H 
Street, Washington, DC 20555. Note that the general license of 10 
CFR 71.12 does not authorize the receipt, possession, use of trans- 
fer of byproduct source, or special nuclear material; such authoriza- 
tion must be obtained pursuant to 10 CFR Parts 30 to 36, 40, 50, or 
70. 


3447 (PNL—5987) Investigation of water-logged spent 
fuel rods under dry storage conditions. Kohli, R.; Pasupathi, 
V. @attelle Columbus Div., Washington, DC (USA)). ). Sep 
1986. Contract AC06-76RL01830. 42p. NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE87001337. 

Tests were conducted to determine the amount of moisture 
contained in breached, water-logged spent fuel rods and the rate of 
release. Two well-characterized BWR fuel rods with reactor-in- 
duced breaches were tested in a hot cell. These rods contained ap- 
proximately 6 to 10 g of moisture, most of which was released 
during heating tests simulating normal cask drying operations. Ad- 
ditional testing with two intentionally defected fuel rods (BWR and 
PWR) was performed to evaluate the effect of the cladding breach 
on migration of moisture along the length of the fuel rod. The re- 
sults showed that the moisture released from reactor-breached spent 
fuel rods was insufficient to cause degradation of fuel or dry stor- 
age system components. 


3448 (PNL-SA—14378) Overview of spent fuel manage- 
ment options: technology and cost. Beeman, G.H. (Pacific 
Northwest Lab., Richland, WA (USA)). Oct 1986. Contract 
AC06-76RL01830. 22p. (CONF-861032—1). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE87002068. 

From High level waste business: transportation, storage and 
disposal; Charleston, SC, USA (19 Oct 1986). 

There are several spent fuel management options available to 
utilities beyond the traditional options of reracking and transship- 
ment. Two different dry storage options have been licensed by 
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NRC and it appears that NRC will issue a license amendment to 
allow for the storage of consolidated spent fuel in the very near 
future. The use of either of these spent fuel management options is 
highly dependent upon the individual requirements of the utility. 
There are several factors that must be considered when choosing a 
specific fuel management option. Among these are capital and oper- 
ating costs, local political climate, structural strength of the spent 
fuel pool (rod consolidation), availability and cost of additional land 
(dry storage), and the amount of additional effort required, if any, 
to provide spent fuel in a form acceptable to DOE. Either of these 
spent fuel management options, dry storage or rod consolidation, is 
capable of meeting the needs of utilities for additional spent fuel 
storage until DOE begins accepting spent fuel for final disposal in 
1998. 


3449 DOE's program for transportation of civilian high- 
level waste: An overview. Bixby, W.W. t. of Energy, 
Middletown, PA 17057). Nuclear Materials Management; 15: 
592-594(1986). (CONF-860654—). 

From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orleans, LA, USA (22 Jun 1986). 

The Office of Civilian Radioactive Waste Management 
(OCRWM) has been charged with the transportation of commercial 
spent nuclear fuel from the nation’s reactor facilities to the Federal 
repository. This paper focuses on the technical development of the 
spent fuel and radioactive waste transportation system envisioned 
and discusses methods and strategies to implement the system. Cask 
and transporter development under this program will be primarily 
for shipping spent nuclear fuel from commercial BWR and PWR 
power plants. OCRWM plans to have its transportation system 
operational in the mid-1990’s. A summary schedule and estimated 
cost for the Transportation System Acquisition Task are discussed 
in addition to the volumes of waste and projected number of ship- 
ments. 


3450 Institutional interactions in developing a transpor- 
tation system under the Nuclear Waste Policy Act. Denny, 
S.H. (U.S. Dept. of Energy, Washington, DC). Nuclear Ma. 
terials Management; 15: 595-597(198 "(CONF-860654). 

From 27. annual meeting of the Institute of Nuclear Materi- 
als og om New Orleans, LA, USA (22 Jun 1986). 

The Department of Energy (DOE) recognizes that the suc- 

cess of its efforts to develop and operate a system for 
nuclear waste under the provisions of the Nuclear Waste Policy 
Act of 1982 (NWPA) depends in large measure on the effectiveness 
of Departmental interactions with the affected parties. To ensure 
the necessary network of communication, the DOE is establishing 
lines of contact with those who are potential participants in the task 
of developing the policies and procedures for the NWPA transpor- 
tation system. In addition, a number of measures have been initiated 
to reinforce broad-based involvement in program development. The 
Transportation Institutional Plan provides a preliminary road map 
of DOE's projected interactions over the next decade and is dis- 
cussed in this paper. 


3451 Shock and vibration environments for truck-trans- 
ported nuclear waste: Test and analysis. Glass, R.E.; Gwinn, 
K.W. (Sandia National Labs., Albuquerque, NM). Nuclear 
Materials Management; 15: 319-323(1986), (CONF-860654— 
). Contract AC04-76DP00789. 

From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orleans, LA, USA (22 Jun 1986). 

This effort was undertaken as an element of a program di- 
rected at determining the shock and vibration environments en- 
countered during the normal truck transportation of nuclear materi- 
als. Previous data for a large number of shipments have been re- 
viewed, and over-the-road tests have been conducted. Previous ef- 
forts have resulted in an overly conservative shock spectra descrip- 
tion of the environments anticipated during normal shipment. The 
present effort is aimed at predicting the actual environment. This 
goal is being accomplished with road simulator experiments and the 
continued development of an analytical model. The results of this 
effort will improve the capability to predict the shock and vibration 
environments for a given shipment and will improve the capability 
to design critical elements of the system, such as tie-downs. This 
paper discusses preliminary experimental and analytical results. 





3452 Spent fuel storage casks: A commercial reality in 
1986. Anderson, R.T.; Rittscher, D. (General Nuclear Sys- 
tems, Inc., 220 Stoneridge Drive, Columbia, SC 29210). pp 
543-548 of Waste management 86. Volume 2:High-level 
waste. Post, R.G. Tucson, AZ; University of Arizona 
(1986). (CONF-860317—). 
From Waste management '86; Tucson, AZ, USA (2 Mar 
1986). 
- The storage of spent fuel in metal casks has been studied as a 
solution to the high level waste problems of U.S. utilities. Recently 


quin, U.P. (Pacific Northwest Lab., Richland, WA 99352). 
pp 549-556 of Waste management 86. Volume 2:High-level 
waste. Post, R.G. Tucson, AZ; University of Arizona 
(1986). (CONF-860317—). 

From Waste management ‘86; Tucson, AZ, USA (2 Mar 
1986). 

a sites shia tae tide iia eee tae 
been built for the storage of spent nuclear fuel rods. As part of the 
comprehensive demonstration test programs, spent fuel has been 
loaded into the REA-2023 and Castor-1C casks and radiation dose 


radiation dose rates on the surface of the two casks. The QAD-CG 
code was used for primary gamma-ray calculations. The DOT-4 
code was used for neutron and gamma-ray calculations. 
Calculated dose rates agree reasonably well with the measurements. 
Calculated neutron dose rates for the REA-2023 cask range from 
good agreement to a factor of four high. The calculated gamma-ray 
dose rates range from a factor of two high to a factor of four low. 
Calculated neutron dose rates for the Castor-1C cask range from a 
factor of two to a factor of four high. The calculated gamma-ray 
dose rates are a factor of two high. The sensitivity of the dose rates 
to the details of the calculation is discussed, and the importance of 
various assumptions made for the calculations is evaluated. 


3454 The monitored retrievable storage (MRS) facility 
and its impact on spent fuel transportation. Joy, D.S.; Jolley, 
R.L. (Chemical Technology Div., Oak Rid National Lab. 
P.O. Box X, Oak Ridge, TN 37831). ae of Waste 
management 86. Volume 2:High-lev: Post, R.G. 
Tucson, AZ; University of Arizona (1986). (CONF- 
860317—). Contract AC05-840R21400. 
From Waste management ‘86; Tucson, AZ, USA (2 Mar 
198 
” The Department of Energy (DOE) has identified nine poten- 
tial sites for a repository to permanently dispose of radioactive 
wastes. The DOE has also released information identifying expect- 
ed transportation routes between nuclear reactors and these reposi- 
tory sites. More recently, the DOE has announced three potential 
sites for a Monitored Retrievable Storage (MRS) Facility in Ten- 
nessee. Ss ee ee 
routed to Tennessee for consolidation and repackaging, there will 
be significant changes in the projected routes and the number of 
shipments in the vicinity of the repository will be reduced. The 
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MRS would also result in an increase in the number of spent fuel 
shipments through eastern Tennessee, while significantly reducing 
shipments through the central and western parts of the state. 


3455 The of value analysis techniques for 
complex problems. Chiquelin, W.R.; Cossel, S.C.; De Jong, 
V.J.; Halverson, T.W. (W use Waste Technology 
Services Div., Waste Isolation Pilot Plant, Carlsbad, 
88220). pp 611-614 of Waste t 86. Volume 
2:High-level waste. Post, R.G. Tucson, AZ; University of 
Arizona (1986). (CONF-860317—). 

From Waste management ‘86; Tucson, AZ, USA (2 Mar 
1 
alia ahead lads aaltnlitits big Rite natal 
technique to the transuranic package transporter (TRUPACT). A 
team representing five different companies or organizations with di- 
verse technical backgrounds was formed to analyze and recom- 
mend improvements. The results were a 38% systems-wide savings, 
if incorporated, and a shipping container which is volumetrically 
and payload efficient as well as user friendly. The Value Analysis 
technique is a proven tool widely used in many diverse areas both 
in the government and the private sector. Value Analysis uses func- 
tional diagramming of a piece of equipment or process to discretely 
identify every facet of the item being analyzed. A standard set of 
questions is then asked: What is it?, What does it do?, What does it 
cost?, What else will do the task?, and What would that cost? Using 
logic and a disciplined approach, the result of the Value Analysis 
performs the necessary functions at a high quality and the lowest 
overall cost. 
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3456 (AD-A—171146/4/XAB) Improvement to low-level 
vitrification 


radioactive-waste processes. Master's thesis. 
Horton, W.S. (Army Military Personnel Center, Alexandria, 
VA (USA)). May 1986. 73p. NTIS, PC A04/MF AO1. 

Low-level radioactive waste vitrification (LLWV) is a tech- 
nically feasible and cost-competitive alternative to the traditional 
immobilization options, i.c., cementation or bituminization. This 
thesis analyzes cementation, bituminization and vitrification, re- 
views the impact of the low-level Waste-stream composition on the 
Vitrification then proposes and discusses several techniques 
to control the volatile radionuclides in a Process Improved LLWV 
system (PILLWV). The techniques that control the volatile radion- 
uclides include chemical precipitation, electrodialysis, and ion ex- 
change. Ion exchange is preferred. A comparison of the technical 
specifications, of the regulatory compliance, and of the cost consid- 
erations shows the PILLWV to be the superior LLW immobiliza- 
tion option. 


3457 (CEA-CONF—8369) Volume reduction and pluto- 
nium recovery in alpha wastes by cryogenic crushing and lixi- 
viation. Arnal, T.; Pajot, J.; Bertolotti, G. (CEA Centre 
d'Etudes Nucleaires de Cadarache, 13 - Saint-Paul-les-Dur- 
ance (France). Inst. de Recherche Technolo ~ 4 et de De- 
v barge Industriel (RDI). Jun 1986. Sp. (CONF- 
8). NTIS (US Sales Only), PC A02/MF A0O1. File 
Number DE87750026. 

From = European nuclear conference and 9. FORATOM 
congress IC ‘86) and international nuclear trade fair; Geneva, 
ne (1 Jun 1986). 

The plutonium industry generates solid alpha wastes of 
medium activity called “technological wastes”. They are mainly 
produced during the fabrication and reprocessing of nuclear reactor 
fuels and they are of a wide variety, i.e., vinyl bags, gloves, glass, 
steel materials used in glove box operation. These wastes contain 
relevant residual quantities of uranium and plutonium in the form of 
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oxides or nitrates, reaching up to several dozen grams per cubic 
meter. Up to the beginning of the eighties, they were conditionned 
without any treatment and stored as such on the production site. 
However, for an economic and safe storage, recovering of the plu- 
tonium contained in these waste streams and reduction of their 
volume is of obvious importance. At the plutonium "Complexe de 
Fabrication des Combustibles de Cadarache” was developed a new 
technical solution of this problem that combines cryogenic crushing 
of the solid waste and plutonium recovery from the crushed materi- 
al by chemical lixiviation. The first results obtained in applying this 
system on the industrial scale are reported briefly. 


3458 (CEA-DAS—155) Study of the coupling of geo- 
chemical models based on thermodynamic equilibrium with 
models of component transfer as solutions in media or 
fractures. Coudrain-Ribstein, A. (CEA Centre d'Etudes Nu- 
cleaires de Fontenay-aux-Roses, 92 (France). Dept. 
d’Analyse de Surete). 1985. 202p. (In French). NTIS (US 
Sales Only), PC A10/MF A0O1. File Number DE87750034. 

This study is a contribution of analyses possibilities of model- 
ling the transfer of components in the underground taking into ac- 
count complex geochemical phenomena. In the first part, the aim 
and the methodology of existing codes are presented. The transfer 
codes describe with great precision the physical phenomenon of 
transport, but they are based on a very simple conceptualization of 
the geochemical phenomenon of retention by the rock. The geo- 
chemical models are interested by a stable unity of volume. They 
allow to compute the equilibrium distribution of the components 
between the chemical species of the solution, and the solid and gas- 
eous phases. They use important thermodynamic data bases corre- 
sponding to each possible reaction. To sum up the situation about 
the geochemical codes in Europe and United States, a list of about 
thirty codes describe their method and potentialities. The mathe- 
matical analysis of the different methods used in both types of 
codes is presented. Then, the principles of a modelisation associat- 
ing the potentialities of the transport codes and the geochemical 
codes are discussed. It is not possible to think of a simple coupling. 
A general code must be established on the bases of the existing 
codes but also on new concepts and under new constraints. In such 
studies one must always deal with the problem of the reactions ki- 
netics. When the velocity of the reactions is big enough versus the 
velocity of transport processes, the assumption of local geochemical 
equilibrium can be retained. A general code would be very cumber- 
some, expensive and difficult to use. The results would be difficult 
to analyse and exploit. On the other hand, for each case study, a 
detailed analysis can point out many computing simplifications 
without simplifying the concepts. 


3459 (CONF-860990—6) Waste management systems 
model for energy systems sites on the Oak Ridge Reservation. 
Rodgers, B.R.; Nehls, J.W. Jr.; Rivera, A.L.; Pechin, W.H.; 
Genung, R.K. (Oak Ridge National Lab., TN (USA)). 1986. 
Contract AC05-840R21400. 16p. NTIS, PC A02/MF AOl1; 
1; GPO Dep. File Number DE87001697. 

From 8. annual participants’ information meeting of the 
DOE Low-Level Waste Management Program; Denver, CO, USA 
(22 Sep 1986). 

There is a model on the Oak Ridge Reservation which pro- 
vides requirements for determining capacities and capabilities relat- 
ed to low-level, hazardous, and mixed wastes. In FY 1987, the 
model will be sufficiently advanced to provide various waste man- 
agement scenarios. These scenarios will be compared technically, 
operationally, and financially by use of waste characterization data 
and process simulators that are currently under development. The 
results of the process simulations will be used to help identify waste 
treatment, storage, and disposal technologies that need to be dem- 
onstrated prior to full-scale development for DOE use. The infor- 
mation derived from this effort will be made available to all DOE 
facilities. 


3460 (DOE/CH/10264—1) Area recommendation report 
for the crystalline repository project: An evaluation. Beck, 
J.E.; Lowe, H.; Yurkovich, S.P. (Eastern Band of Cherokee 
Indians, Cherokee, NC (USA)). 28 Mar 1986. Contract 
FG02-86CH10264. 30p. NTIS, PC A03/MF AO1; 1; GPO 
Dep. File Number DE87001758. 
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An evaluation is given of DOE’s recommendation of the Elk 
River complex in North Carolina for siting the second repository. 
Twelve recommendations are made including a strong suggestion 
that the Cherokee Tribe appeal both through political and legal 
avenues for inclusion as an affected area primarily due to projected 
impacts upon economy and public health as a consequence of the 
potential for reduced tourism. 


3461 (DOE/TID—10090(85)) —— solid waste in- 


ites. 
Falls (USA)). Jun 1986. Contract ACO7-761D01570. 84p. 
NTIS, PC AOS. File Number DE87001930. 

Radioactive solid waste inventories are given for United 
States Department of Energy (DOE) burial and storage sites. These 
data are obtained from the Solid Waste Information Management 
System (SWIMS) and reflect the inventories as of the end of the 
calendar year 1985. This report differs from previous issues in that 
the data cutoff date is December 31, 1985, rather than the fiscal 
year end. Another difference from previous issues is that data for 
the TRU categories 1 and 6 have been omitted. 


3462 (DOE/ID/10086—85) Solid Waste Information 
Management System (SWIMS). Data summary, calendar year 
1985. Watanabe, T. (EG and G Idaho, Inc., Idaho Falls 
(USA)). Jul 1986. Contract AC07-761D01570. 198p. NTIS, 
PC A09. File Number DE87001915. 

The solid radioactive waste (generated, buried, and stored) 
information throughout the Department of Energy (DOE) are 
maintained on the Solid Waste Information Management System 
(SWIMS) data base. DOE Order 5820, “Radioactive Waste Man- 
agement,” requires that DOE maintain information on radioactive 
solid waste. The SWIMS data base contains data on the solid trans- 
uranic (TRU) and solid low-level waste (LLW) generated, on 
or stored at DOE sites. The generation data covers the 
the FY 1976 transition quarter through CY 1985. The vue tas and 
storage data include the period from site initiation through CY 
1985. This document contains reports based on CY 1985 data and 
CY 1986 forecasts from SWIMS and summarized at the DOE level. 
Detailed reports of the data summarized at DOE operations office 
level are also included in the appendices. To aid in separating TRU 
data from LLW data, information in each report is detailed by nu- 
clide category. The eight nuclide categories are contact handled 
(TRU), uranium/thorium (LLW, fission product (LLW, induced 
activity (LLW), tritium (LLW), remote handled (TRU), alpha 
(LLW), and other (LLW). 


(DOE/NE—0075) Office of Remedial Action and 
Waste Technology. Program summary. (USDOE Assistant 
Secretary for Nuclear Energy, Washington, DC). Nov 1986. 
34p. NTIS, PC A03/MF AO1; 1; GPO Dep. File Number 
DE87002079. 

The Office of Remedial Action and Waste Technology has 
two major programmatic responsibilities. The Remedial Action 
Program performs remedial actions to treat or stabilize radioactive 
wastes and to decontaminate and decommission contaminated DOE 
and selected nongovernment facilities as authorized by Congress. 
The function of the Nuclear Waste Technology Program is to con- 
duct research and develop technologies for the treatment and im- 
mobilization of all types of civilian radioactive wastes, to support 
the states and regions on low-level waste disposal issues, and to de- 
velop and transfer technology for the beneficial uses of nuclear by- 
products. The programs of the Office of Remedial Action and 
Waste Technology are described in detail. 


3464 (DOE/NE/44350—2) Review of "Draft - Area 
Recommendation Report for the Crystalline Repository 
Project”, January 1986. Butler, J.R. (North Carolina Dept. 
of Natural Resources and Community Development, Ra- 
leigh (USA)). 13 Mar 1986. Contract FG02-83NE44350. 
20p. NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE87001705. 

The Draft-Area Recommendation Report identifies portions 
of crystalline rock bodies as proposed potentially acceptable sites 
for consideration as repositories of high-level radioactive waste. 





The review is in three parts. Part I is a general summary of the 
main comments, written in semi-technical language and without de- 
tailed documentation or references. It includes summaries of com- 
ments on the two prelimi candidate areas for a nuclear-waste 
repository in North Carolina (Rolesville pluton and Elk River com- 
plex) and on the rest of the report. The following two parts are 
written in the technical language of a geological report and include 
both documentation and references for each of the points discussed: 
Part II - Rolesville pluton, Site SE-4; Part III - Elk River complex, 
Site SE-5. 


3465 (EGG-M—02986) Testing waste forms containing 
high radionuclide loadings. McConnell, J.W. Jr.; Neilson, 
R.M. Jr.; Rogers, R.D. (Idaho National Engineering Lab., 
Idaho Falls SA)). 1986. Contract ACO7-761D01570. 25p. 
(CONF-860905—20). NTIS, PC A02/MF AO1 - GPO. File 
Number T1I87000535. 

From International meeting on low, intermediate and high 
level waste management - decontamination and decommissioning; 
Niagara Falls, NY, USA (14 1986). 

The Low-Level Waste Data Base Development - EPICOR- 
II Resin/Liner Investigation Program of the US Nuclear Regula- 
tory Commission (NRC) is obtaining information on radioactive 
waste during NRC-prescribed tests and in a disposal environment. 
This paper describes the resin solidification task of that program, 
including the present status and results to date. 


3466 (EGG-M—23685) Solidification of hazardous and 
mixed radioactive waste at the Idaho National 


Engineering 
Laboratory. Boehmer, A.M.; Larsen, M.M. (Idaho National 


Engineering Lab., Idaho Falls (USA)). Mar 1986. Contract 
AC07-761D01570. 9p. (CONF-860317—60). NTIS, PC A02. 
File Number DE87000527. 

From Waste management ‘86; Tucson, AZ, USA (2 Mar 
1986). 

m EG & G Idaho has initiated a program to develop treatment 
options for the hazardous and mixed wastes generated at the Idaho 
National Engineering Laboratory (INEL). This program includes 
development of solidification methods for some of these wastes. 
Testing has shown that toxic wastes can be successfully solidified 
using cement, cement-silicate, or ENVIROSTONE binders to 
produce nontoxic stable waste forms for safe, long term disposal. 
This paper presents the results of the solidification development 
program conducted at the INEL by EG & G Idaho. 


3467 (EGG-M—23985) EP toxicity testing of lead to re- 
solve disposition of radioactively contaminated lead. Larsen, 
M.M.; Boehmer, A.M. (EG and G Idaho, Inc., Idaho Falls 
(USA)). Mar 1986. Contract AC07-761D01570. 8p. (CONF- 
860317—59). NTIS, PC A02/MF A0O1; 1; GPO Dep. File 
Number DE87000528. 

From Waste management '86; Tucson, AZ, USA (2 Mar 
1986). 

” The Department of Energy (DOB), in its efforts to comply 
with the requirements of the Resource Conservation and Recovery 
Act (RCRA) of 1976, is concerned with hazardous waste which is 
also radioactively contaminated. There are no existing facilities to 
treat or dispose of these wastes. One such waste is lead, which is 
extensively used in the nuclear industry as shielding. This paper re- 
ports the results of leach testing of lead (both solid lead samples 
and lead shot) to resolve questions as to whether or not radioac- 
tively contaminated waste lead must be treated as a hazardous 
waste. The results of these tests showed that: some samples passed 
the leach test. Results of development efforts performed to date to 
recycle lead and those planned for the future are included in this 
report. 


3468 (EGG-WM—7228) Evaluation of the aspiration 
rate of hydrogen from a waste drum. Kudera, D.E.; Brown, 
B.W.; Bullock, M.G.; Monti, K.S.; Sanders, R.D. Sr. (EG 
and G Idaho, Inc., Idaho Falls (USA)). Sep 1986. Contract 
ACO07-761D01570. 137p. NTIS, PC A07/MF A0O1; 1; GPO 
Dep. File Number DE87001445. 

This report describes a method to estimate the aspiration 
time of a gas from a waste drum. This work was performed specifi- 
cally to estimate the aspiration time required to reduce the hydro- 
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gen concentration in a newly vented transuranic-contaminated 
waste drum to less than 4%. The results of laboratory tests on vent- 
ing of drums, permeability of materials, and diffusivity of hydrogen 
through a sintered-metal and a carbon filter plug are reported. A 
computer program is described that requires input of these param- 
eters to estimate the aspirstion time for a newly vented drum. Com- 
parison of the computer-program results to actual drum-venting re- 
sults is very good. The effect of changing various input parameters 
is discussed along with techniques that may be used to reduce the 
aspiration time for a drum. 


(EUR—9476) ope Hog of ws of fissures in 
cate by precipitation of ibstein, A.; Ledoux, E.; 
Bourg, A.; Oustriere, P.; Fro = F, 7 comneaen of the 
European Communities, Luxembourg). 1985. 153p. (in 
French). NTIS (US Sales Only), PC A08/MF AOL. File 
Number DE87750002. 

The discharge of high-activity radioactive wastes in granitic 
formations heats the rock in the area of the waste repository. Silica, 
a constituent of granite, may be dissolved by subterranean water in 
the heated area and reprecipitated in the colder outer zone. The 
aim of this study is to quantify this phenomenon experimentally and 
to assess its extent and effects by means of a numerical model. 


(INIS-BR—537-Vol.2, pp vp) Solid and liquid ra- 
dioactive waste management of the Nuclear Technology De- 
velopment Center (CDTN) - NUCLEBRAS. Guzella, M.F.R.; 
Miaw, S.T.W.; Mourao, R.P.; Prado, M.A.S. do; Reis, 
L.C.A.; Santos, P.O.; Silva, E.M.P. (Centro de Desenvolvi- 
mento da Tecnologia Nuclear, Belo Horizonte, Brazil). 
1986. (In Portuguese). NTIS (US Sales Only), PC A19/MF 
A01. File Number DE87700036. (CONF-860343—Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

Low level liquid and solid wastes are produced in several 
laboratories of the Nuclear Technology Development Center 
(CDTN)-NUCLEBRAS. In the last years, the intensification of 
technical activities at the Center has increased the radioactive 
waste volumes. Therefore, the implementation of a Radioactive 
Waste Management Program has begun. This Program includes the 
systematic of activities from the waste collection to the transporta- 
tion for the final disposal. The liquid and solid waste are collected 
separately in proper containers and stored for later treatment ac- 
cording to the processes available or under development at the 
Center. 


3471 (INIS-BR—537-Vol.2, pp vp) Radioactive waste 
treatment. Amorim, H.A.L. de. (Instituto de Engenharia 
Nuclear, Rio de Janeiro, Brazil). 1986. (In Portuguese). 
NTIS (US Sales Only), PC A19/MF AOl. File Number 
DE87700036. (CONF-860343—Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

All the research or industrial institutions that require extrac- 
tion, production or utilization of radioactive materials produce 
wastes that must be treated, before discarding to the environment, 
or final disposal in sites specially chosen to minimize the possible 
contamination of personnal, materials or environment. The ra- 
diowastes show a large variety, according to their physical and 
chemical characteristics, and must be selected for treatment. Each 
group of similar properties will suffer differnt treatments, according 
to the physical state, taking in account two main principles of con- 
tainment, or dilution. The processes used for this are presented in 
resumed form. 


3472 (INIS-BR—537-Vol.2, pp vp) Radioactive waste 
treatment. Machado, C.R.; Rodrigues, P.R.B. (NUCLEN, 
Rio de Janeiro, Brazil). 1986. (In Portuguese). NTIS (US 
Sales Only), PC A19/MF A01. File Number DE87700036. 
(CONF-860343—Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

The present study is concerned with the methods by wich 
the radioactive wastes (solid and liquid) arising from Nuclear 
Power Plants can be treated, taking into account the management, 
transportation as well as safety and compliance with the prevailing 
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requirements for final storage. Special attention is — to the Bitu- 
men Solidification Treatment in extruder-evaporator and the Ce- 
mente Solidification systems adopted for Angra 2 and Angra | re- 
spectively. 


3473 (INIS-BR—537-Vol.2, PP vp) Solidification of 
137Cg radioactive solutions. Cunha, ; Andrade e Silva, 
L.G. de. (Instituto de Pesquisas ie seg Snes e Nucleares, 
Sao Paulo, Brazil). 1986. (In Portuguese). NTIS (US Sales 
Only), PC A19/MF AOl. File Number DE87700036. 
(CONF-860343—Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil S Mar 1986). 

the many fission-products formed in the fission of urani- 

um, some are of sufficiently long half-life and formed in sufficient 
yield to be of major importance from the standpoint of long-term 
waste disposal or retention, or for recovery for utilization as radi- 
ation sources. One of the most important fission-products is 7Cs. 
This paper describes some processes such as, evaporation, vitrifica- 
tion, adsorption on inorganic ion exchangers and 
which were employed for the solidification of '*"Cs, as a step in a 
waste treatment program. The purpose of this work was to convert 
cesium into a solid compound (1*7Cs pellet) for use as a gamma ra- 
diation source. 


(INIS-BR—537-Vol.2, pp vp) Bituminization of 
simulated PWR type reactor wastes, boric evaporator bottoms 
and ion exchange resins, carried out in CNEN/SP using com- 
mercial bitumen available in the Brazilian market. Results 
and commentaries. Grosche Filho, C.E.; Chandra, U. (Insti- 
tuto de Pesquisas Energeticas e Nucleares, Sao a 
Brazil). 1986. (In Portuguese). NTIS (US Sales Only), PC 
a A01. File Number DE87700036. (CONF-860343— 
Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

e first results of the study of bituminization of simulated 

PWR. wastes, boric evaporator bottoms and spent ion-exchange 
resins (OH~, H*) and incinerated ash-wastes are presented and dis- 
cussed. The study consisted of characterization of the commercial 
bitumen, locally available and bitumen wastes products of varying 
whight compositions. The characterization was carried out using 
standard analysis methods of ABNT and ASTM, and included 
measurement of, penetration, softening point and flash point. In ad- 
dition, the bitumen samples were analyzed for their resin and as- 
phaltene contents. For leaching studies, wastes products of bitumen 
and resin loaded with ‘**Cs were utilized. The method used was 
according to the ISO norms. The simulation of the industrial proc- 
ess was carried out using an extruder-evaporator typically used in 
the plastic industries offered by Industria de Maquinas Miotto 
Ltda., Sao Bernardo do Campo - SP. 


3475 (JAERI-M—85-181) Seawater corrosion tests for 
low-level radioactive waste drum containers. Maeda, Sho; 
Wadachi, Yoshiki. (Japan Atomic Energy Research Inst., 
Tokyo; Japan Atomic Energy Research Inst., Tokai, Ibar- 
aki. Tokai Research Establishment). Nov 1985. 131p. NTIS 
(US Sales Only), PC AO7/MF AOl. File Number 
DE87700166. 

This report is a part of corrosion tests of drums under vari- 
ous environmental conditions (seawater, river water, coastal sand, 
inland soil and indoor and outdoor atmosphere) done at Japan 
Atomic Energy Research Institute sponsored by the Science and 
Technology Agency. The corrosion tests were started in Novem- 
ber, 1977 and completed March, 1984. This report describes the re- 
sults of the seawater corrosion tests which are part of the final 
report, Corrosion Safety Demonstration Test” (Japanese), and it is 
expected to contribute to the safety assessment of sea dumping of 
low-level radioactive waste packages. 


3476 (JAERI-M—85-195) 


Safety evaluation of packages 
for ocean disposal of low-level radioactive waste. Maeda, Sho; 
Wadachi, Yoshiki. ~~ Atomic Energy Research Inst., 
Tokyo; Japan Atomic En ergy Research Inst., Tokai, Tbar- 


aki. Tokai Research Establishment). Dec 1985. 23p. (In J 


anese). NTIS (US Sales Only), PC A02/MF AOI1. File 
Number DE87700167. 
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The authors proposed an evaluation method for the barrier 
of packages (including cemented waste and drum containers) 
against the release of radioactive nuclides from the radioactive ce- 
mented waste into the environment at the time of ocean disposal, 
and thereby evaluated their barrier capacities by using the results of 
leach tests for cemented waste and corrosion test for drum contain- 
ers. When test data was insufficient, calculation was carried out so 
that the leached-out amounts might be some what over estimated. 


3477 (NGB—85-01) Final disposal of radioactive wastes 
Se ee ee 

1985. (Nationale Genossenschaft fuer die Ra- 
dioaktiver Abfaelle (NAGRA), Baden (Switzerland)). Jan 
1985. 340p. (In German). NTIS (US Sales Only), PC A15/ 
MF A01. File Number DE87700040. 

The validity of the operational licenses of the existing Swiss 
nuclear power plants (NPP) Beznau I and II, Mi Goesgen 
and Leibstadt after 31st. December 1985 is, because of official re- 
quirements, dependent on the demonstration of permanent, safe 
management and final disposal of radioactive waste. For this pur- 
pose, the NPP companies have to prepare a so-called guarantee 

project and present this to the Bundesrat for review. The appropri- 
ate investigations and research have been carried out by Nagra 
(National Cooperative for the Storage of Radioactive Waste). The 
1985 Project Gewaehr (Guarantee) is described in an eight volume 
report NGB 85-01 to 85-08 and individual research projects are re- 
ported on in separate NTB-series reference reports. The present 
volume NGB 85-01 takes the form of a self-contained project over- 
view in which the concepts for nuclear waste management are de- 
scribed, the contents of the remaining volumes NGB 85-02 to 85-08 
are summarized and Project conclusions are drawn from Project 
Gewaehr 1985. Project Gewaehr 1985 covers two repository types: 
Type C repository for high-level and certain alpha-containing inter- 
mediate-level waste, and Type B repository for all remaining inter- 
mediate- and low-level waste. The Project shows in detail that 
technical feasibility of final disposal can be assumed given presently 
available methods, that the technical safety barriers show a high 
level of efficiency and that suitable geological options are available 
to ensure long-term safety in Switzerland as the concept is defined 
by official requirements. The Project safety analyses show that the 
chosen disposal concepts assure the protection of mankind and the 
environment under all realistically anticipated conditions. 


3478 (NGB—85-02) Project Guarantee 1985. Radioac- 
tive wastes: Properties and allocation to final repository 

(Nationale Genossenschaft fuer die Ra- 
dioaktiver Abfaelle (NAGRA), Baden (Switzerland)). Jan 
1985. 229p. (In German). NTIS - Sales Only), PC All/ 
MF A0O1. File Number DE8770004 

He caer ae ana a sisi aati 
tional engineering studies and safety analyses of Project Guarantee, 
is presented which describes the activity inventory of the radioac- 
tive waste to be disposed of, classified according to origin, the 
quantitative spezifications of the waste, the concept of classifying 
waste into categories, grouping into major categories 
and distribution of these between the different repository types, and 
finally, control measures which ensure observance of the specifica- 
tions of the waste to be disposed of. It is expedient, for conception- 
al considerations and for the operational phase of the repository, to 
split the waste up into several suitably specified waste categories 
according to the practical aspects of origin and conditioning. This 
can be done in such a way that the waste within a specific category 
is sufficiently homogeneous with regard to its radiological proper- 
ties and chemical composition for the requirements of safety analy- 
sis. The present volume contains base-data for around 30 waste 
types. Two waste types are documented with more detailed data as 
an example of the practicability of the comprehensive waste char- 
acterisation contained in reference report NTB 84-47. It is shown 
that waste-specific data which go into safety analysis and construc- 
tional engineering project studies are available in an appropriate 
degree of detail. The method of distributing the waste between re- 
See asin aatiaiiiiae. a eames 
controlling adherence to admission specifications are developed and 
documented. It can be ensured that no waste with an impermissibly 
high radiotoxicity level will later be emplaced in a repository for 
low- and intermediate-level waste. 





3479 (NGB—85-03) Project Guarantee 1985. Repository 
for high-level radioactive waste: construction and operation. 
(Nationale Genossenschaft fuer die Lagerung Radioaktiver 
Abfaelle (NAGRA), Baden (Switzerland)). Jan 1985. 204p. 
(In German). NTIS (US Sales Only), PC A10/MF AOl. 
File Number DE87700042. 

An engineering project study aimed at demonstrating the 
feasibility of constructing a deep repository for high-level waste 
(Type C repository) has been carried out; the study is based on a 
model data-set representing typical geological and rock mechanical 
conditions as found outside the so-called Permocarboniferous basin 
in the regions under investigation by Nagra in Cantons Aargau, 
Schaffhausen, Solothurn and Zuerich. The repository is intended 
for disposal of high-level waste and any intermediate-level waste 
from re-processing in which the concentration of long-lived alpha- 
emitters exceeds the permissible limits set for a Type B repository. 
Final disposal of high-level waste is in subterranean, horizontally 
mined tunnels and of intermediate-level waste in underground verti- 
cal silos. The repository is intended to accomodate a total of 
around 6,000 HWL-cylinders (gross volume of around 1,200 m3) 
and around 10,000 m3 of intermediate-level waste. The total exca- 
vated volume is around 1,100,000 m3 and a construction time for 
the whole repository (up to the beginning of emplacement) of 
around 15 years is expected. For the estimated 50-year emplace- 
ment operations, a working team of around 60 people will be 
needed and a team of around 160 for the simultaneous tunnelling 
operations and auxiliary work. The project described in the present 
report permits the conclusion that construction of a repository for 
high-level radioactive waste and, if necessary, spent fuel-rods is fea- 
sible with present-day technology. 


3480 (NGB—85-04) Project Guarantee 1985. Final re- 
pository for high-level radioactive wastes: The system of 
safety barriers. (Nationale Genossenschaft fuer die Lager- 
ung Radioaktiver Abfaelle (NAGRA), Baden (Switzer- 
land)). Jan 1985. 304p. 


(In German). NTIS (US Sales Only), 
PC Al4/MF AO1. File Number DE87700043. 

Final disposal of radioactive waste involves preventing the 
waste from returning from the repository location into the bio- 
sphere by means of successively arranged containment measures 
known as safety barriers. In the present volume NGB 85-04 of the 
series of reports for Project ‘Guarantee’ 1985, the safety barrier 
system for the type C repository for high-level waste is described. 
The barrier parameters which are relevant for safety analysis are 
quantified and associated error limits and data scatter are given. 
The aim of the report is to give a summary documentation of the 
safety analysis input data and their scientific background. For 
secure containment of radioactive waste safety barriers are used 
which effectively limit the release of radioactive material from the 
repository (release barriers) and effectively retard the entry of the 
original radioactive material into the biosphere (time barriers). 
Safety barriers take the form of both technically constructed con- 
tainment measures and the siting of the repository in suitable geo- 
logical formations. The technical safety barrier system in the case 
of high-level waste comprises: the waste solidification matrix (boro- 
silicate glass), massive steel canisters, encasement of the waste can- 
isters, encasement of the waste canisters in highly compacted ben- 
tonite, sealing of vacant storage space and access routes on reposi- 
tory closure. The natural geological safety barriers - the host rock 
and overlying formations provide sufficiently long deep groundwat- 
er flow times from the repository location to the earth's surface and 
for additional lengthening of radionuclide migration times by means 
of various chemical and physical retardation mechanisms. The sta- 
bility of the geological formations is so great that hydrogeological 
system is protected for a sufficient length of time from deterioration 
caused, in particular, by erosion. 


3481 (NGB—85-05) Project Guarantee 1985. Final re- 
pository for high-level radioactive wastes: Safety report. (Na- 
tionale Genossenschaft fuer die Lagerung Radioaktiver Ab- 
faelle (NAGRA), Baden ee Jan 1985. 259p. (In 
German). NTIS (US Sales Only), PC A12/MF A0O1. File 
Number DE87700044. 

of radioactive was involves preventing releases to 
the biosphere for a long period of time and subsequently limiting 
the magnitude of releases by means of a series of safety barriers: the 
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waste solidification matrix (borosilicate glass), massive steel canis- 
ters in highly compacted bentonite, sealing of void spacer and 
access routes on repository closure. The geological barriers are 
formed by the crystalline bed-rock and the overlying sedimentary 
layers. In order to perform a safety assessment the behaviour of 
these technical barriers and of the host rock must be understood 
and this ing must be translated into quantitative models 
which allow calculation of repository performance. For the particu- 
lar case of a Swiss repository, the main criterion is the individual 
dose limit of 10 mrem/year, which is given in the safety guidelines 
of the Swiss authorities. The procedure for the safety analysis in- 
volves examination of all scenarios which could give rise to radio- 
nuclide release from the repository. Qualitative considerations of 
both the magnitude of their consequences and their likelihood are 
used in order to identify a restricted number of scenarios for quanti- 
tative analysis. 


3482 (NGB—85-06) Project Guarantee 1985. Repository 
for low- and intermediate-level radioactive waste: construction 
and operation . (Nationale Genossenschaft fuer die erung 
Radioaktiver Abfaelle (NAGRA), Baden (Switzerland)). Jan 
1985. 165p. (In German). NTIS (US Sales Only), PC A08/ 
MF AO1. File Number DE87700045. 

A constructional engineering project study aimed at clarifi- 
cation of the feasibility of a repository for low- and intermediate- 
level radioactive waste (type B repository) has been carried out; the 
study is based on a model data-set derived from the geological, 
rock mechanical and topographical characterictics of one of 
Nagra’s planned exploration areas. Final storage is effected in sub- 
terranean rock caverns accessed by horizontal tunnel. The recep- 
tion area also is sited below the surface. Storage is conceived in 
such a way that, after closure of the repository, maintenance and 
supervision can be dispensed with and a guarantee of high long- 
term safety can nevertheless be provided. The envisaged repository 
consists of an entry tunnel for road vehicles and a reception area 
with a series of caverns for receiving waste, for additional technical 
facilities and for the production of the concrete back-fill material. 
The connecting tunnel is serviced by a tunnel railway and the 
actual repository area consists of several storage caverns. The re- 
pository is intended to accomodate a total of 200,000 m3 of solidi- 
fied low- and intermediate-level waste. Valanginian marl is assumed 
as the host rock, although it would also be basically possible to 
house the proposed installations in other host rocks. The excavated 
material will total around 1,000,000 m3. The construction time for 
the whole installation is estimated as about 7 years and a working 
team of around 30 people will be required for the estimated 60-year 
operational duration. The project described in the present report 
justifies the conclusion that construction of a repository for low- 
and intermediate-level radioactive waste is feasible with present-day 
technology. This conclusion takes into consideration quantitative 
and operational constraints as well as geological and hydrogeologi- 
cal data relevant to constructional engineering. The latter are de- 
rived from a model data-set based on a specific locality. 


3483 (NGB—85-07) Project Guarantee 1985. Final re- 
pository for low- and intermediate-level radioactive wastes: 
The system of safety barriers . (Nationale Genossenschaft 
fuer die Lagerung Radioaktiver Abfaelle (NAGRA), Baden 
(Switzerland)). Jan 1985. 254p. (In German). NTIS (US 
Sales Only), PC A1l2/MF AOI. File Number DE87700046. 

The safety barrier system for the type B repository for low- 
and intermediate-level waste is described. The barrier parameters 
which are relevant for safety analysis are quantified and associated 
error limits and data scatter are given. The aim of the report is to 
give a summary documentation of the safety analysis input data and 
their scientific background. For secure containment of radioactive 
waste safety barriers are used which effectively limit the release of 
radioactive material from the repository (release barriers) and effec- 
tively retard the entry of the original radioactive material into the 
biosphere (time barriers). In the case of low- and intermediate-level 
waste the technical safety barrier system comprises: waste solidifi- 
cation matrix (cement, bitumen and resin), immobilisation of the 
waste packages in containers using liquid cement, concrete reposi- 
tory containers, backfilling of remaining vacant storage space with 
special concrete, concrete lining of the repository caverns, sealing 
of access tunnels on final closure of the repository. Natural geologi- 
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cal safety barriers - host rock and overlying formations - have the 
following important functions. Because of its stability, the host rock 
in the repository zone protects the technical safety barrier system 
from destruction caused by climatic effects and erosion for a suffi- 
cient length of time. It also provides for low water flow and fa- 
vourable chemistry (reducing conditions). 


3484 (NGB—85-08) Project Guarantee 1985. Final re- 
pository for low- and intermediate level radioactive wastes: 
Safety report. (Nationale Genossenschaft fuer die Lagerung 
Radioaktiver Abfaelle (NAGRA), Baden (Switzerland)). Jan 
1985. 320p. (In German). NTIS (US Sales Only), PC A14/ 
MF AO1. File Number DE87700047. 

Storage of radioactive waste must delay the return of radion- 
uclides to the biosphere for a long period of time and must maintain 
the release rates at a sufficiently low level for all time. This is 
achieved with the aid of a series of safety barriers which consist, on 
the one hand, of technical barriers in the repository and, on the 
other hand , of natural geological barriers as they occur at the re- 
pository location. In order to assess the efficiency of the barriers, 
the working methods of the technical barriers and the host rock 
must be understood. This understanding is transferred into quantita- 
tive models in order to calculate the safety of the repository. The 
individual barriers and the methods used to modelling their func- 
tions were described in volume NGB 85-07 of the Project Guaran- 
tee 1985 report series and the data necessary for modelling were 
given. The models and data are used in the safety analysis, the re- 
sults of which are contained in the present report. Safety consider- 
ations show that models are available in Switzerland which allow, 
in principle, an assessment of the long-term behaviour of a reposi- 
tory for low- and intermediate-level waste. The evaluation of earli- 
er studies and experimental work, suitable laboratory measurements 
and results from field research enable compilation of a representa- 
tive data-set so that the requirements for quantitative statements on 
safety of final disposal are met from this side also. The safety calcu- 
lations show that the radiation doses calculated for a base case sce- 
nario with realistic/conservative parameter values are negligibly 
low. Also, radiation doses which are clearly under the protection 
standard of 10 mrem per year result for conservative values and the 
cumulation of several conservative assumptions. Even assuming ex- 
posure of the repository by erosion, a radiotoxicity of the soil 
formed results which is under natural values. 


3485 (NTB—84-44) Solidification of radioactive wastes 
with cement (A literature study). Rietmann, K.; Huwyler, S.; 
Caflisch, C.; Della Casa, A. (Nationale Genossenschaft fuer 
die Lagerung Radioaktiver Abfaelle (NAGRA), Baden 
(Switzerland); Eidgenoessisches Inst. fuer Reaktorfors- 
chung, Wuerenlingen (Switzerland)). Sep 1984. 58p. (In 
German). NTIS (US Sales Only), PC A04/MF AOl1. File 
Number DE87700039. 

The present study is structured according to thematic points 
of view. Emphasis was laid on a precise description of the behav- 
iour of cement used for the solidification of radioactive waste. By 
utilizing different additives, processing as well as properties such as 
leaching and mechanical strength can be improved. In the same 
way these properties can be positively influenced by various solidi- 
fication processes and hardening conditions. Chapter 4 discusses the 
most common kinds of wastes (ion exchange resins, concentrates, 
solutions etc.). Cement additives and mixtures as well as processing 
have to be adapted according to the kind of waste to be solidified. 
In the last chapter activities in different countries in the field of ce- 
mentation of radioactive wastes are reviewed. 


(NUREG/CR—3774-Vol.6) Alternative methods 
for disposal of low-level radioactive wastes. Task 2d: technical 
requirements for mined cavity disposal of low-level waste. 
Volume 6. McAneny, C.C. (Army Engineer Waterways Ex- 
periment Station, Vicksburg, MS (USA). Geotechnical 
Lab.). Oct 1986. 60p. NTIS, PC A04/MF AO1 - GPO. File 
Number T187900102. 

Current practice in the US for disposal of commercial low- 
level radioactive waste (LLW) is shallow land burial (SLB). How- 
ever, several alternative disposal methods utilizing engineered facili- 
ties are possible and may be considered for licensing in coming 
years. One such method is disposal in mined cavities. Any disposal 
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method, current or alternative, must satisfy Performance Objectives 
for land disposal of LLW as set forth in Part C of 10 CFR 61. Un- 
derground excavations comprise mines and tunnels. Mines excavat- 
ed by the open-stoping or room-and-pillar method are the best 
adapted for storage or disposal purposes. There are many important 
differences between the underground environment of a mined 
cavity and the environment of SLB or other near-surface alterna- 
tives. Thus, technical criteria for evaluating mined-cavity disposal 
facilities may be expected to differ markedly from those appropriate 
for near-surface facilities. For instance, criteria dealing with strictly 
surface geological processes are not applicable to mined cavities. 
The details of important matters such as protection from ground- 
water intrusion of the wastes must be addressed in fundamentally 
different ways. About half of the existing 10 CFR 61 technical cri- 
teria, however, are still directly or generally applicable to mined- 
cavity disposal. Existing criteria are considered one by one in this 
report, and a recommendation is offered in each case as to accept- 
ance, modification, substitution, or deletion of a criterion for the 
purpose of application to mined-cavity disposal. Matters that need 
to be considered in the formulation of supplemental criteria are dis- 
cussed. Certain matters present technical questions that are unre- 
solved at the present time. Suggestions for further research that 
may aid in the resolution of these issues are offered. 


3487 (NUREG/CR—4510) Assessing compliance with 
the EPA high-level waste standard: an overview. Hunter, 
R.L.; Cranwell, R.M.; Chu, M.S.Y. (Sandia National Labs., 
Albuquerque, NM (USA)). Oct 1986. Contract AC04- 
76DP00789. 62p. (SAND—86-0121). NTIS, PC A04/MF 
AO1 - GPO. File Number T187002258. 

The US Environmental Protection Agency has set a stand- 
ard for the performance of geologic repositories for the disposal of 
high-level radioactive waste. The standard is divided into several 
sections, including a section on containment requirements. The con- 
tainment requirement is probabilistic, in that it allows certain small 
amounts of radioactive waste to be released at high probabilities 
and larger amounts to be released at lower probabilities. The US 
Nuclear Regulatory Commission is responsible for implementing 
the standard. Implementation of the standard will probably involve 
development and screening of scenarios, assignment of probabilities 
to the scenarios, determination of consequences of the scenarios, 
and analysis of uncertainties. Scenario development consists of first, 
identifying events and processes that could initiate waste releases or 
affect waste transport, and second, combining the events and proc- 
esses in physically reasonable ways. Scenarios can be screened on 
the basis of low probabilities or consequences. Consequences of sce- 
narios are estimated using a series of models that simulate the 
movement of radionuclides out of the waste package and under- 
ground facility and the transport of the radionuclides by ground 
water or other means to the accessible environment. Sensitivity and 
uncertainty analysis examines the sources and effects of uncertain- 
ties on the calculations. This document uses a simple example to il- 
lustrate techniques for the implementation of the standard. 


3488 (NUREG/CR—4592) Leaching of solutes from 
ion-exchange resins buried in Bandelier Tuff. Essington, 
E.H.; Fuentes, H.R.; Polzer, W.L.; Lopez, E.A.; Stallings, 
E.A. (Los Alamos National Lab., NM (USA)). Oct 1986. 
Contract W-7405-ENG-36. 169p. (LA—10707-MS). NTIS, 
PC A08/MF A0O1 - GPO. File Number T187002166. 
Prediction of solute transport at shallow land burial facilities 
requires a knowledge of the rates of release of solutes (source term) 
from the buried wastes and of those processes affecting transport 
through the surrounding media. The leaching (removal) of lithium, 
strontium, and cesium from a resin/tuff mixture (Bandelier Tuff) 
was conducted under unsaturated steady and unsteady (drainage) 
flow conditions in both laboratory columns and large-scale field 
caissons to approximate the conditions of buried contaminated- 
waste resins. Lithium was leached most rapidly and strontium least 
rapidly. Stopping the flow for a period of 40 to 60 days to create 
drainage (unsteady flow) conditions had very little effect on the 
concentrations of solutes leached from the resin/tuff layer. Leach- 
ing of these solutes in laboratory columns simulated the Jarge-scale 
(caisson) leaching very well. Thus, laboratory studies may be rea- 
sonable predictors of leaching under certain large-scale field condi- 
tions. Also, leaching appears to be a kinetics-controlled process 





that, for the experimental conditions of this study, may be repre- 
sented by simple first-order kinetics. Further work should concen- 
trate on understanding the effect of environmental factors such as 
solute mixtures, concentrations, and temperature, as well as those 
mechanisms that control leaching of solutes. Also, the evaluation 
and development of alternative mathematical models for describing 
the source term are needed. 


3489 (NUREG/CR—4709) Release of 
agents from solidified decontamination wastes. 
Adams, J.W.; Davis, M.S.; Milian, L.W.; 
(Brookhaven ” National Lab., Upton, NY "(USA). Nuclear 
Energy Dept.). Jul 1986. Contract AC02-76CH00016. 11 

INL-NUREG—52014). NTIS, PC A06/MF A0Ol - G 
File Number T187001351. 

Data are presented on the release of organic complexing 
agents from solidified simulated decontamination resin wastes. The 
organic acids included were: ethylenediaminetetraacetic acid, oxalic 
acid, citric acid, picolinic acid, and formic acid. Additionally, sam- 
ples were tested which contained the decontamination reagent 
LND-101A and a simulated resin waste expected with the LOMI 
(low-oxidation-state-metal ion) reagent. Ion-exchange resins equili- 
brated with the reagents were solidified in cement and vinyl ester- 
styrene. The release of the organic acids was measured using the 
standard procedure ANS 16.1, “Measurements of the Leachability 
of Solidified Low-Level Radioactive Wastes.” The data suggest 
that the release of the acids may follow a diffusion mechanism. 
Data are also presented which indicate that immersion in water can 
affect the compressive strength of solidified simulated decontamina- 
tion resin wastes. Analytical methods are described which can be 
used to measure organic acids in waste form leachates. Ion chroma- 
tography proved to be the most versatile of the methods examined. 


3490 (NVO—196-24-Rev.1) Bibliography of the pub- 


lished reports, papers, and articles on the Nevada Nuclear 
Waste Storage Investigations. Revision 1. Lorenz, J.J. 
(comp.). (USDOE Nevada Operations Office, Las Vegas). 
Nov 1981. 43p. NTIS, PC A03/MF A01; 1; GPO Dep. File 
Number DE87001768. 

This document is a bibliography of the published reports, 
papers, and articles on the Nevada Nuclear Waste Storage Investi- 
gations (NNWSI). The bibliography is categorized by principal 
NNWSI participant organization; participant-sponsored subcontrac- 
tor reports, papers, and articles are included in the sponsoring 
organization's bibliography list. The principal participant bibliogra- 
phy listings are arranged in chronological order by title. An author 
index is provided. 305 citations. 


3491 (ORNL/TM—9881) Grout testing and character- 
ization for shallow-land burial trenches at the Idaho National 
Engineering Laboratory. Tallent, O.K.; Sams, T.L.; Tamura, 
T.; Godsey, T.T.; Francis, C.L.; McDaniel, E.W. (Oak 
Rid e National Lab., ™ (USA). Oct 1986. Contract 

-840R21400. 50p. NTIS, PC A03/MF A011; GPO 
Sep File Number DE87002331. 

An investigation was conducted to develop grout formula- 
tions suitable for in situ stabilization of low-level and transuranic 
(TRU) waste in shallow-land burial trenches at Idaho National En- 
gineering Laboratory (INEL). The acceptabilities of soil, ordinary 
particulate, and fine particulate grouts were evaluated based on 
phase separation, compressive strength, freeze/thaw, penetration re- 
sistance, rheological, water permeability, column, and other tests. 
Soil grouts with soil-to-cement weight ratios from 0.91 to 1.60 were 
found to be suitable for open trench or drum disposal. Ordinary 
particulate grouts containing type I,II Portland cement, class C fly 
ash, bentonite, water, and a fluidizer were formulated to fill large 
voids within the soil/waste matrix of a closed shallow-land burial 
trench. Fine particulate grouts containing fine (mean particle size, 
9.6 m) cement and water were formulated to fill smaller voids and 
to establish a grout-soil barrier to prevent water intrusion into the 
grouted waste trench. Solution, or chemical grouts, were evaluated 
as possible substitutes for the fine particulate grouts. 


organic chelating 
wastes. Piciulo, P.L.; 
Anderson, CL 
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3492 (ORNL/TM—9975) Finite-line heat transfer code 
with automated sensitivity-calculation . Worley, 
B.A.; ys” R.Q.; Pin, F.G. (Oak Ridge National Lab., 
TN (USA)). Sep 1986. Contract AC05-840R21400. 56p. 
NTIS, PC A04/MF A0O1; 1; GPO Dep. File Number 
DE87002329. 

The finite-line heat transfer code, TEMP, is used to calculate 
temperature distributions within geological repositories for high- 
level nuclear waste. A capability to concurrently calculate the sen- 
sitivity of the temperature distribution to any or all data of interest 
was incorporated into this code using an automated procedure 
called GRESS. Only two man-weeks of effort were required for 
this process. The accuracy of the GRESS-added sensitivity calcula- 
tion capability was verified using comparisons of GRESS-calculat- 
ed sensitivities with sensitivities estimated from perturbation analy- 
sis for all 189 TEMP sample cases. This successful GRESS en- 
hancement of TEMP and the associated verification analysis con- 
tributes to the overall program of validating the GRESS proce- 
dure. 


3493 (ORNL/TM—10268) ORNL Surplus Facilities 
Management Program maintenance and surveillance plan for 
fiscal year 1984, Coobs, J.H.; Myrick, T.E. (Oak Ridge Na- 
tional Lab., TN (USA)). Oct 1986. Contract AC05- 
840OR21400. 133p. NTIS, PC A07/MF A0O1; 1; GPO Dep. 
File Number DE87001814. 

The Surplus Facilities Management Program (SFMP) at Oak 
Ridge National Laboratory (ORNL) is part of the Department of 
Energy's (DOE) National SFMP, administered by the Richland 
Operations Office. The purpose and objectives of the national pro- 
gram are set forth in the current SFMP Program Plan and include 
(1) the maintenance and surveillance of facilities awaiting decom- 
missioning, (2) planning for the orderly decommissioning of these 
facilities, and (3) implementation of a program to accomplish the fa- 
cility disposition in a safe, cost-effective, and timely manner. As 
outlined in the national program plan, participating SFMP contrac- 
tors are required to prepare a formal plan that documents the main- 
tenance and surveillance (M and S) programs established for each 
site. This report has been prepared to provide this documentation 
for those facilties included in the ORNL SFMP. 


3494 (ORNL/TM—10269) History of disposal of radio- 
active wastes into the ground at Oak Ridge National Labora- 

. Coobs, J.H.; Gissel, J.R. (Oak Ridge National Lab., 
™ "(USA)). Oct. 1986. Contract AC05-840R21400. 134p. 
NTIS, PC A0O7/MF AOl1; 1; GPO Dep. File Number 
DE87002286. 

Since the beginning of operations at the Oak Ridge National 
Laboratory (ORNL) in 1943, shallow land burial has been used for 
the disposal of solid low-level radioactive waste. These wastes have 
originated from nearly every operating facility, and from 1955 to 
1963, ORNL’s solid waste storage areas were designated by the 
Atomic Energy Commission (AEC) as the Southern Regional 
Burial Ground. During this period, about one million cubic feet of 
solid waste from various off-site installations were buried in solid 
waste storage areas (SWSAs) 4 and 5. Six SWSAs have been used 
since land burial operations began at ORNL in early 1944. ORNL 
has generated liquid radioactive waste since the separation of pluto- 
nium began in 1944. The majority of these wastes are classified as 
process (low-level) waste and are derived from evaporator conden- 
sate and cooling water from process vessels, and from building 
wastes are monitored at sampling stations located strategicially 
throughout the plant, and for nearly 15 years (1944 to 1957) they 
were discharged directly into White Oak Creek without being 
treated chemically to remove radionuclides. A smaller quantity of 
intermediate-level wastes (ILW) originate from the radiochemical 
separation process and from test reactors. The collection, treatment, 
and methods of disposal of ILW from the years 1943 to 1981 are 
described. Over this period of time there was a great deal of varia- 
tion in the amounts and types of radioactive liquid wastes generat- 
ed. 
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3495 (PB—86-235793/XAB) High-level and transuranic 
radioactive wastes. Response to comments for final rule. 
Volume 2. (Office of Radiation Programs, Washington, DC 
(USA)). — 1985. 35p. (EPA—520/1-85/024/2). NTIS, PC 
A03/MF A 

This co explains which Science Advisory Board/EPA 
recommendations and findings were incorporated into the standards 
of the technical-support documents and which were not. Individ- 
uals and organizations submitted comments on the SAB report. The 
document also responds to those comments. 


3496 (PNL—6009) Temperature control system for 
liquid-fed ceramic melters. Westsik, J.H. Jr. (Pacific North- 
west Lab., Richland, WA (USA)). Oct 1986. Contract 
AC06-76RL01830. 33p. NTIS, PC A03/MF A011; 1; GPO 
Dep. File Number DE87002135. 

A temperature-feedback system has been developed for con- 
trolling electrical power to liquid-fed ceramic melters (LFCM). 
Software, written for a microcomputer-based data acquisition and 
process monitoring system, compares glass temperatures with a 
temperature setpoint and adjusts the electrical power accordingly. 
Included in the control algorithm are steps to reject failed thermo- 
couples, spatially average the glass temperatures, smooth the aver- 
aged temperatures over time using a digital filter, and detect foam- 
ing in the glass. The temperature control system has proved effec- 
tive during all phases of melter operation including startup, steady 
operation, loss of feed, and shutdown. This system replaces current, 
power, and resistance feedback control systems used previously in 
controlling the LFCM process. 


3497 (PNL—6046) Spent fuel disassembly hardware and 
other non-fuel bearing components: characterization, disposal 
cost estimates, and proposed repository acceptance require- 
ments. Luksic, A.T.; McKee, R.W.; Daling, P.M.; Konzek, 
G.J.; Ludwick, J.D.; Purcell, W.L. (Pacific Northwest Lab., 
Richland, WA (USA)). Oct 1986. Contract AC06- 
76RL01830. 229p. NTIS, PC Al1/MF A011; 1; GPO Dep. 
File Number DE87001893. 

There are two categories of waste considered in this report. 
The first is the spent fuel disassembly (SFD) hardware. This con- 
sists of the hardware remaining after the fuel pins have been re- 
moved from the fuel assembly. This includes end fittings, spacer 
grids, water rods (BWR) or guide tubes (PWR) as appropriate, and 
assorted springs, fasteners, etc. The second category is other non- 
fuel-bearing (NFB) components the DOE has agreed to accept for 
disposal, such as control rods, fuel channels, etc., under Appendix 
E of the standard utiltiy contract (10 CFR 961). It is estimated that 
there will be approximately 150 kg of SFD and NFB waste per av- 
erage metric ton of uranium (MTU) of spent uranium. PWR fuel 
accounts for approximately two-thirds of the average spent-fuel 
mass but only 50 kg of the SFD and NFB waste, with most of that 
being spent fuel disassembly hardware. BWR fuel accounts for one- 
third of the average spent-fuel mass and the remaining 100 kg of 
the waste. The relatively large contribution of waste hardware in 
BWR fuel, will be non-fuel-bearing components, primarily consist- 
ing of the fuel channels. Chapters are devoted to a description of 
spent fuel disassembly hardware and non-fuel assembly components, 
characterization of activated components, disposal considerations 
(regulatory requirements, economic analysis, and projected annual 
waste quantities), and proposed acceptance requirements for spent 
fuel disassembly hardware and other non-fuel assembly components 
at a geologic repository. The economic analysis indicates that there 
is a large incentive for volume reduction. 


3498 (RHO-RE-SA—128) Separation of americium and 
plutonium from nuclear wastes by the TRUEX process. Leon- 
ard, R.A.; Vandegrift, G.F.; Manry, C.W. (Argonne Nation- 
al Lab., IL (USA); Rockwell International Corp., Richland, 
WA (USA). Rockwell Hanford Operations). 1986. Contract 
AC06-77RL01030;W-31-109-ENG-38. 26p. (CONF- 
860826—8). NTIS, PC A03/MF AOI; 1; GPO Dep. File 
Number DE87000425. 

From National meeting of the American Institute of Chemi- 
cal Engineers; Boston, MA, USA (24 Aug 1986). 

Americium and plutonium can be removed from a transuran- 
ic (TRU) waste stream to <10 nCi/g by the TRUEX process. The 


resulting waste is nontransuranic, greatly reducing disposal costs. 
An overview is given of the TRUEX process and of centrifugal 
contactors used to implement this process. Then, a plan for the de- 
ployment of TRUEX at the Hanford Site is discussed. Finally, de- 
tails are given on the proposed use of TRUEX to treat the liquid 
wastes from the Plutonium Finishing Plant at the Hanford Site. 


3499 (SAND—86-0627C) Seismic design strategy for 
surface facilities at the prospective Yucca Mountain Nuclear 
Waste Repository. Wu, C.L.; Subramanian, C.V. (Bec! 
National, Inc., San Francisco, CA (USA); Sandia National 
Labs., Albuquerque, NM (USA). Nevada Nuclear Waste 
Storage Investigations Projects Dept.). 1986. Contract 
AC04-76DP00789. 12p. (CONF-861097—2). NTIS, PC 
A02/MF AOI; 1; GPO Dep. File Number DE87001419. 

From ASCE national meeting on computing in civil engi- 
“as Boston, MA, USA (27 Oct 1986). 

The seismic environment for the surface facilities is one of 
the most important design considerations of the prospective nuclear 
waste repository at the Yucca Mountain site. As the repository 
design progresses through the site characterization and advanced 
conceptual design, the seismic design strategy will be modified to 
resolve seismic design issues and to enhance confidence in the 
design. The strategy uses a combination of state-of-the-art method- 
ologies in the seismic hazard analysis, seismic design, and seismic 
design margin evaluations to design and license the repository as a 
first-of-a-kind facility. This provides a high level of confidence that 
repository surface facilities will accommodate ground motions and 
potential surface displacements resulting from seismic events. The 
strategy also demonstrates compliance with regulatory requirements 
pertaining to the health and safety of the public and workers, as 
well as meeting functional requirements and economic consider- 
ations. 


3500 (SAND—86-1059) Preliminary evaluation of drift 
closure and closure rate response with respect to the effects 
of gas occurrences within the Waste Isolation Pilot Plant. 
Torres, T.M. (Sandia National Labs., Albuquerque, NM 
(USA)). Sep 1986. Contract AC04-76DP00789. 41p. NTIS, 
PC A03/MF AO1; 1; GPO Dep. File Number DE87002365. 

As part of the Waste Isolation Pilot Plant (WIPP) research 
and development program, a gas testing program has been devel- 
oped to investigate the naturally occurring gases in the WIPP hori- 
zon rocks, and to evaluate their effect on the safe operations and 
performance of WIPP. This report presents a comparison of the 
structural response (closure and closure rates) of a drift drilled with 
pressure relief holes to the structural response of a drift drilled 
without pressure relief holes. The drifts under consideration are the 
E300 drift (mined with pressure relief holes) and the W170 drift 
(mined without pressure relief holes) located south of the waste 
handling shaft. For the short-term (less than two years), differences 
between measured closures for the two drifts are negligible. The 
closure rate comparisons also indicate that the two drifts, thus far, 
are responding similarly. 


Expected thermal and hydrothermal environments 
Ser waste cunplielenens totes anai-an ee eam eaanee ema 
ments. Zimmerman, R.M.; Blanford, M.L. (Sandia National 
Labs., P.O. Box 5800, Albuquerque, NM 87185). pp 874-882 
of Rock mechanics: Key to energy production. Littleton, 
CO; Society of Mining Engineers of AIME (1986). (CONF- 
860609—). Contract AC04-76DP00789. 

From 27. U.S. symposium on rock mechanics; Tuscaloosa, 
AL, USA (23 Jun 1986). 

Volcanic tuffs on and adjacent to the Nevada Test Site 
(NTS) are being considered by the Department of Energy (DOE) 
for the possible geologic disposal of high-level radioactive wastes. 
The Nevada Nuclear Waste Storage Investigations (NNWSI) 
project was established in 1977 to evaluate such disposal. Sandia 
National Laboratories (SNL), one of the participants in the 
NNWSI project, has as one of its responsibilities the development 
of a rock mechanics program for the Nevada site. SNL conducted 
three small-diameter heater experiments in welded and nonwelded 
tuffs in G-Tunnel on the NTS, to investigate the thermal (heat 
transfer) and hydrothermal (thermal-induced water migration) be- 
haviour as part of the rock mechanics program. These two aspects 





were investigated to increase knowledge about the behaviour of 
tuff so that predictive capabilities are available for use by reposi- 
tory designers, waste-package designers, and performance analysts. 
Alo, knowledge of the behaviour of the tuff is invaluable for plan- 
ning and future in situ experiments at Yucca Mountain, 
the candidate site for the repository. The evaluations of these three 
experiments is the subject of this paper. 


3502 Puncture panel optimization. Glass, R.E.; Longen- 
baugh, R.S. Longenbaugh, R.S. (Sandia National Labs., 
Div. 6322, Alb ue, NM). Nuclear Materials Manage- 
ment; 15: 304-308(1986). (CONF-860654—). Contract AC04- 
76DP00789. 
From 27. annual meeting of the Institute of Nuclear Materi- 
ee og New Orleans, LA, USA (22 Jun _* 
National Laboratories developed the TRansUranic 
pacuge Ts Transporter (TRUPACT) to transport defense contact- 
handled transuranic wastes. The package has been designed to meet 
the normal and hypothetical accident conditions in 1OCFR71 which 
includes the demonstrated ability to survive a 1-meter drop onto a 
mild steel pin. The puncture protection is provided by puncture re- 
sistant panels. In conjunction with the development of TRUPACT, 
a series of experiments has been conducted to reduce the weight of 
the puncture resistant panels. The initial scoping tests resulted in a 
preliminary design incorporating 30 layers of Kevlar. This design 
has been shown to meet the regulatory puncture test. To reduce the 
weight of this panel, subscale tests were conducted on panels utiliz- 
ing Kevlar yarns with varying mass per unit length (denier) as well 
as different resins. This paper reviews the testing undertaken in the 
original panel development and discusses the results obtained from 
the recent subscale and full-scale optimization tests. 


Assay of TRU wastes containing (alpha,n) sources. 
al C.E.; Caldwell, J.T. (Los Alamos National Lab., Mail 
Stop J562, Los Alamos, NM 87545). Nuclear Materials Man- 
agement; 15: 427-432(1986). (CONF-860654—). 

From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orleans, LA, USA & Jun 1986). 

The authors have studied methods of determining alpha ac- 
tivity in transuranic waste from the gamma rays produced by the 
reactions (a,ny), (apy), and (a,a’y) or produced directly by the 
alpha-emitting isotopes. Gamma-ray spectra were acquired for 20 
drums of waste at the Stored Waste Examination Pilot Plant at 
Idaho National Engineering Laboratory with a high-purity germa- 
nium detector. To assist in the analysis, gamma-ray spectra were 
also acquired from standard neutron sources. Neutron measure- 
ments on the 20 drums were made in a combined passive and active 
neutron assay system for transuranic waste in Idaho. Representative 
gamma-ray spectra, line intensities, and calculated alpha activities 
for the drums are presented. In most matrix types, the alpha activi- 
ty can be estimated from the neutron assay system results alone or 
from the reaction gamma-ray outputs. This work demonstrates a 
method of certifying the alpha activity, as well as the fissile con- 
tent, of transuranic waste for the Waste Isolation Pilot Plant. 


3504 Mobile nondestructive assay and examination in- 
struments. Bieri, J.M.; Caldwell, J.T.; Audas, J.H.; Butter- 
field, K.B.; France, S.W.; Garcia, Cc. Jr.; Hastings, R.D.; 
Herrera, Gc; Kuckertz, “TH: Kunz, WE. (Los Alamos 
National Lab., Mail Stop J562, Los Alamos, NM 87545). 
Nuclear Materials Management; 15: 433-436(1986). (CONF- 
860654—). 

From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New ae LA, USA (22 Jun 1986). 

A compact system that evaluates radioactive materials can 


furnish a big savings to taxpayers by ensuring that only properly 
identified nuclear waste is sent to a Department of Energy (DOE) 


radioactive waste storage area. The Los Alamos National 
Laboratory's Advanced Nuclear Technology Group has developed 
and field tested two easily transportable, self-contained modules: 
one x-rays the contents of special 208-iota shipment containers, the 
other assays the contents. The assay and evaluation system is a 
simple, portable solution to a complex problem that ensures that 
only properly packaged transuranic (TRU) waste is shipped to the 
Department of Energy's Waste Isolation Pilot Plant (WIPP). Caus- 
tic chemicals, liquids, and other objects or materials that could 
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cause a container leak during shipment are the objects of an x-ray 
and video camera used in the system. 


3505 The transuranic waste 
vannah River. D’Ambrosia, J. 
ations Office (DOE/SR-4)). 605-606 of Waste manage- 
ment 86. Volume 2:High-level waste. Post, R.G. Tucson, 
AZ; University of Arizona (1986). (CONF-860317—). 

From Waste management '86; Tucson, AZ, USA (2 Mar 
1986). 
ia aia ier tis iaidiagit en thia saan 
from the Department of Energy’s national defense activities, includ- 
ing the operation of production reactors, fuel reprocessing plants, 
and research and development activities. TRU waste has been re- 
trievably stored at the Savannah River Plant since 1974 awaiting 
disposal. The Waste Isolation Pilot Plant, now under construction 
in New Mexico, is a research and development facility for demon- 
strating the safe disposal of defense TRU waste, including that in 
storage at the Savannah River Plant. The major objective of the 
TRU Program at SR is to support the TRU National Program, 
which is dedicated to preparing waste for, and emplacing waste in, 
the WIPP. Thus, the SR Program also supports WIPP operations. 
The SR site specific goals are to phase out the indefinite storage of 
TRU waste, which has been the mode of waste management since 
1974, and to dispose of the defense TRU waste. This paper de- 
scribes the specific activities at SR which will provide for the dis- 
posal of this TRU waste. 


management program at Sa- 
E-Savannah River Oper- 


3506 Treatment strategies for transuranic wastes. 
Schneider, K.J.; Ross, W.A.; Swanson, J.L.; Allen, R.P.; 
Yasutake, K.M. (Pacific Northwest Lab., Richland, WA 
99352). pp 619 of Waste it 86. Volume 2:High- 
level waste. Post, R.G. Tucson, AZ; University of Arizona 
(1986). (CONF-860317—). 

From Waste management '86; Tucson, AZ, USA (2 Mar 
1986). 

” This paper presents an analysis of treatment options or strat- 
egies for transuranic wastes expected to be generated at a commer- 
cial nuclear fuel reprocessing plant. Six potential options were ana- 
lyzed, ranging from no treatment to maximum volume reduction 
and high quality waste forms. Economics for the total management 
of these wastes (treatment, transportation, disposal) indicate life- 
cycle savings for extensive treatment are as high as $1.7 billion for 
70,000 MTU. Evaluations of the waste processing and waste forms 
support the selection of a number of the extensive waste treatments. 
It is concluded that there are significant incentives for extensive 
treatment of transuranic wastes. 


Quality assurance for IAEA inspection planning. 
Markin, J.T. (Los Alamos National Lab., Safeguards Sys- 
tems Group, Los Alamos, NM 87545). Nuclear Materials 
Menai 15: 478-482(1986). (CONF-860654—). 
From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orleans, LA, USA (22 Jun 1986). 

Under the provisions of the Treaty on Nonproliferation of 
Nuclear Weapons and other agreements with States, the Interna- 
tional Atomic Energy Agency (IAEA) conducts inspecticns at nu- 
clear facilities to confirm that their operation is consistent with the 
peaceful use of nuclear material. The Department of Safeguards at 
the IAEA is a quality assurance program for activities 
saunah-ty maaan at Gaetedling tenpudion, te Git mage 
the authors summarize recent work in writing standards for plan- 


State to confirm facility operating schedules and the State’s accept- 
ance of the assigned inspectors; (2) technical functions including a 
specification of the required inspection activities, determination of 
personnel and equipment resources, and a schedule for implement- 
ing the inspection activities at the facility; and (3) management 
functions. 


3508 The develcpm ‘ut and current activities of the DOE 
I&E Program. Torres, J. (U.S. t. of Energy, Washing- 
ton, DC 20585). Nuclear Materia Management; 15: 446- 
449(1986). (CONF-860654—). 
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From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orleans, LA, USA (22 Jun 1986). 

The United States cannot afford the security equivalent of a 
Chernobyl or a shuttle accident. The Department of Energy (DOE) 
is determined to ensure that national security is unimpaired by any 
untoward event within their control. The DOE Inspection and 
Evaluation (I&E) programs are critical to the nation’s nuclear de- 
terrent and must not suffer disruption of any kind. The success of 
the DOE’s task therefore will be measured by the smooth and acci- 
dent free operation of U.S. Defense Programs. The development 
and current activities of the DOE I & E Program are discussed in 
this paper. 


3509 WIPP and the local communities. Krenz, D.L.; 
Sankey, C.A. (U.S. Dept. of Energy, Albuquerque Oper- 
ations Office, Albuquerque, NM). pp 125-128 of Waste man- 
agement 86. Volume 2:High-level waste. Post, R.G. Tucson, 
AZ; University of Arizona (1986). (CONF-860317—). 

From Waste management ‘86; Tucson, AZ, USA (2 Mar 
1986). 

" The Waste Isolation Pilot Plant (WIPP) is located 26 miles 
southeast of Carlsbad, New Mexico in southeastern New Mexico. 
Other neighboring communities include Lovington, Hobbs and 
Loving, New Mexico. In March 1983, the Site and Preliminary 
Design Validation (SPDV) phase of the project was completed. 
Full scale facility construction began in July of that year. Overall 
site construction is scheduled to be complete in December 1986. 
Construction completion will be followed by pre-operational and 
safety check-out in 1987, prior to receiving the first nuclear waste 
which is targeted for receipt on or after October 1988. WIPP has 
had a significant impact on the local communities. Many local 
people have been hired by the Department of Energy (DOE), Wes- 
tinghouse Electric, and U.S. Army Corps of Engineers contractors, 
as well as associated sub-contractors. As of December 31, 1985, 
64% of the 643 people working at WIPP were hired from an 80- 
mile or less radius of the WIPP site. The majority of local residents 
support WIPP. As declining potash and mining industries negative- 
ly impacted the economic condition of Southeastern New Mexico, 
WIPP brought jobs and new business opportunities to the area. 


3510 Monitored retrievable storage: A status report. 
Klein, K.A. (Office of Civilian Radioactive Waste Manage- 
ment, U.S. Dept. of Energy). pp 557-562 of Waste manage- 
ment 86. Volume 2:High-level waste. Post, R.G. Tucson, 
AZ; University of Arizona (1986). (CONF-860317—). 

From Waste management ‘86; Tucson, AZ, USA (2 Mar 
1986). 

The Department of Energy's progress in complying with 
Section 141 of the Nuclear Waste Policy Act is reviewed. The pop- 
ulation includes a discussion of the contents of the Monitored Re- 
trievable Storage (MRS) Proposal to the Congress, including the 
findings of the Department's evaluation of the need for and feasibil- 
ity of MRS. Institutional aspects of the Proposal are also addressed. 


3511 The need for and feasibility of monitored retrieva- 
ble storage. Triplett, M.B. (Pacific Northwest Lab., Rich- 
land, WA 99352). pp 571-576 of Waste management 86. 
Volume 2:High-level waste. Post, R.G. Tucson, AZ; Uni- 
versity of Arizona (1986). (CONF-860317—). 

From Waste management ‘86; Tucson, AZ, USA (2 Mar 
1986). 

The Nuclear Waste Policy Act directs the U.S. Department 
of Energy to study the need for and feasibility of monitored re- 
trievable storage and to develop a proposal for construction of such 
a facility. The need for MRS was measured in terms of the relative 
performance of a system with an MRS facility and a system with- 
out an MRS facility. Relative performance was measured in terms 
of the ease with which all system functions can be developed and 
implemented, the operating efficiency and reliability of the system, 
life-cycle cost effects and radiation dose effects. The decision to 
proceed with the MRS facility involves a tradeoff between im- 
provements in developing and operating the waste management 
system and an increase in the total cost of the system. Feasibility of 
MRS was based upon the technical maturity of the design and the 


level of certainty in the schedule for design, construction and oper- 
ational testing. 


Tennessee's response to the MRS proposal. 
J.E.; Neff, R.H. (Tennessee Dept. of Health and Environ- 
ment). pp 577-582 of Waste management 86. Volume 
2:High-level waste. Post, R.G. Tucson, AZ; University of 
Arizona (1986). (CONF-860317—). 


From Waste management ‘86; Tucson, AZ, USA (2 Mar 


Tennessee responded to DOE's proposal to build an MRS in 
Tennessee by organizing a comprehensive, multi-agency review of 
the proposal and an independent technical analysis of the assump- 
tions upon which the MRS proposal is based. The state also per- 
formed an impact analysis, researched legal and constitutional 
issues, and consulted the public. The findings were delivered to 
Governor Lamar Alexander, who after thoughtful deliberation, 
concluded that although the MRS may be safe, it is not needed and 
is a waste of money. He found that Oak Ridge is precisely the 
wrong place for an MRS. He will issue a Notice of Disapproval. 
The state has also challenged the site selection process because 
DOE failed to consult with the state. The state review process, 
major finding, litigation and “lesson learned” are described. 


1986) 


3513 Implications of monitored retrievable storage for 
geologic disposal of spent nuclear fuel and high level a 
tive waste. Halstead’ R. R.J.; Kidwell, S.M.; W 
(Wisconsin tat Adtiinistretion, Matson, WI 53702) 
pp 595-604 of Waste management 86. Volume 2:High-level 
waste. Post, R.G. Tucson, AZ; University of Arizona 
(1986). (CONF-860317—). 

From Waste management '86; Tucson, AZ, USA (2 Mar 
1986). 

” The integral monitored retrievable storage (I-MRS) proposal 
has major implications for geologic disposal. This paper reviews the 
positive and negative implications from the standpoint of a potential 
repository host state. Recommendations for improving the I-MRS 
proposal include: eliminate provisions restricting I-MRS backup 
role; add provisions to prevent I-MRS from becoming a permanent 
disposal facility; optimize reactor-to-I-MRS transportation system; 
further shift preclosure operations from repository to I-MRS; defer 
decision on rod consolidation; repeat the I-MRS site selection proc- 
ess; eliminate any potential linkage between I-MRS and nuclear 
weapons programs; and incorporate I-MRS in the repository siting 
program. 


3514 Cost/schedule optimization in the defense TRU 
waste program. Raudenbush, M.H. (Joint Integration Office, 
Rockwell International, Albuquerque, NM). 607-610 of 
Waste management 86. Volume 2:High-level waste. Post, 
pn — AZ; University of Arizona (1986). (CONF- 
860317—). 

From Waste management ‘86; Tucson, AZ, USA (2 Mar 
1986). 

” In October, 1988, the Waste Isolation Pilot Plant (WIPP) 
will begin receiving defense transuranic (TRU) waste for deep geo- 
logic disposal. Six storage sites and various generator sites will be 
shipping waste to the WIPP. In 1985, a Cost/Schedule Optimiza- 
tion Study of the defense TRU waste management program re- 
vealed that DOE could reduce future program costs by over $100 
million, without compromising program goals. Two of three major 
recommendations were immediately implemented; the third is being 
examined for its technical feasibility. 


3515 Repository development: Status and schedule. 
Isaacs, T. (Office of Geologic Repositories, Office of Civil- 
ian Radioactive Waste Management, U.S. Dept. of Energy). 
pp 13-18 of Waste management 86. Volume 2:High-level 
waste. Post, R.G. Tucson, AZ; University of Arizona 
(1986). (CONF-860317—). 
From Waste management '86; Tucson, AZ, USA (2 Mar 
1986). 

” The primary objective of the geologic repository program is 
safe and environmentally acceptable disposal of high-level radioac- 
tive wastes. It must be accomplished in a manner which is credible 
and responsible to the States, Indian tribes and the public; cost ef- 
fective with the costs fully recoverable from the nuclear utility in- 
dustry and the defense program; and in accordance with the proc- 
ess and schedule mandated by Congress in the Nuclear Waste 





Policy Act of 1982 (the Act). The selected method of disposal con- 
sists of deep, mined geologic repositories wherein a defense-in- 
depth approach, relying upon a series of multiple engineered and 
natural barriers, can be demonstrated with reasonable assurance to 
provide isolation of the radioactive wastes from the accessible envi- 
ronment for thousands of years. Within that timeframe, the radioac- 
tive wastes will have decayed to a level comparable with the natu- 
rally-occurring uranium ore from which the radioactive waste 
originated. 


-. Thermal properties of fly ash-slag cement waste 
forms for disposal of Savannah River Plant salt waste. Kau- 
me S.; Roy, D.M.; Licastro, P.H.; Langton, C.A. (Materi- 
Research .. The Pennsylvania State Univ., University 
Park PA 16802). PP 311-320 of Fly ash and coal conversion 
by-products:Characterization, utilization and disposal II. 
McCarthy, G.J.; Glasser, F.P.; Roy, D.M. Pittsburgh, PA; 

Materials Research Society (1986). (CONF-851217—). 
From Materials Research Society meeting; Boston, MA, 

USA e — 1985). 

aste processing at the Savannah River Plant will involve 
ian of the salts (NaNO/sub 3/, NaNO/sub 2/, Na/sub 2/ 
SO/sub 4/ and NaOH) into a concentrated solution followed by so- 
lidification in a cement-based waste form. Phase stability and me- 
chanical durability of this material will depend to a considerable 
extent on the thermal properties of the waste form. Fly ash has 
been used to moderate the hydration and setting processes so as to 
avoid high temperatures which could cause thermal stresses. Both 
high-calcium (Class C) and low-calcium (Class F) fly ashes were 
studied. Other constituents of the mixes include granulated blast 
furnace slag and finely crushed lime-stone. The adiabatic tempera- 
ture increases and thermal conductivities were measured and relat- 
ed to matrix mineralogy and microstructure as determined by x-ray 

diffraction and scanning electron microscopy, respectively. 


3517 The effect of gamma irradiation on the strength 

Whe Debio Jha, Acca Mo Tietesea, & (Unie of 

er, J.M.; Axelrod, M.; Trettenero, S. (Univ. of 

wrence Livermore National Lab., Livermore, 

CA 34590). Nuclear and Chemical Waste Management; 6: 
No. 2, 159-168(1986). 

The authors performed compression tests on Climax Stock 
quartz monzonite (CSQM), half of which had received a gamma 
ray dose of 9 +- MGy (0.9 Grad) and half of which had not. They 
performed similar tests on Westerly granite. The experiment on 
CSQM was capable of detecting a 7% change in the unconfined 
strength level of 200 MPa. The experiment showed no statistically 
significant change. Null results were also found for the effect of 
gamma irradiation Young’s modulus and Poisson's ratio in CSQM 
and for that on the compressional strength of Westerly granite. 
They thus conclude that gamma irradiation has no effect on the 
strengths of either CSMQ or Westerly grainite. 


3518 Management and ranking of US Department of 
Energy inactive radioactive mixed waste sites. Steelman, 
B.L.; DeCarlo, V.J. (Dept. of Energy, Germantown). 
Transactions of the American Nuclear Society; 50: 70-72(Nov 
1985). (CONF-851115—). 
From American Nuclear Society winter meeting; San Fran- 
a? _ (10 Nov 1985). 
S Department of Energy (DOE) has long been en- 
gaged in a Ropes variety of operations that generates and disposes of 
hazardous substances as defined under the Comprehensive Environ- 
mental Compensation and Liability Act of 1980 
(CERCLA or Superfund). Under this act, these DOE inactive 
waste disposal sites are being evaluated to determine if migration of 
these substances has occurred and if remediation will be required. 
The DOE CERCLA program has been formalized into five phases 
under DOE Order 5480.14. This paper presents an overview of the 
objectives of each of these phases. However, the focus of this paper 
is on the first phase of the DOE CERCLA program, installation 
assessment, covering current DOE efforts to evaluate site histories 
and records to locate their inactive waste sites that may pose a risk 
to health, safety, and/or the environment resulting from migration 
of hazardous and radioactive substances. 
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3519 Closure of the Savannah River Laboratory seepage 
basins. Gordon, D.E.; Looney, B.B.; Hughes, M.B. (Savan- 
nah River Lab., Aiken, Tra of the American 
Nuclear Society; ‘30: 72-T4(Nov 1985). (CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

Four seepage basins connected in cascade have been used by 
the Savannah River Laboratory (SRL) for the disposal of low-level 
radioactive liquid wastes. Waste discharges to these unlined basins 
occurred between 1954 and 1982 and included a variety of chemi- 
cal, as well as radioactive, constituents from laboratory experiments 
and other programs requested by the US Department of Energy 
(DOE). These seepage basins are being closed in compliance with 
federal and state regulations, namely the Resource Conservation 
and Recovery Act (RCRA) of 1976 as amended in 1984. A strategy 
for closing a waste disposal site that contains mixed waste (a combi- 
nation of hazardous and low-level radioactive substances) in com- 
pliance with RCRA has been developed and is being applied in the 
closure of the SRL seepage basins. This strategy consists of several 
phases including: (a) site characterization, (b) development of alter- 
native closure options, (c) development of alternative closure op- 
tions, (c) risk assessment, (d) recommendation of a preferred option, 
and (e) regulatory approval of the final cloyure plan. 


Radioactive wastes. Boegly, W.J. Jr.; Alexander, 
HJ. (Oak Ridge National Lab., TN). Journal - Water Pollu- 
tion Control Federation; 57: No. 6, 619-624(Jun 1985). 

In this annual literature review, national and international 
programs are discussed. High-level radioactive waste, transuranium 
wastes, and low-level radioactive waste are treated as separate sub- 
jects. Retrievable storage is discussed, along with transportation 
and environmental transport of transuranics. Safety analysis and 
risk assessment and remedial actions possible with these elements 
are discussed. 130 references. 


3521 Effects of retrieval on ventilation and cooling re- 
quirements for a nuclear waste . Hambley, D.F. 
(Argonne National Lab., IL). pp 311-316 of Mine ventila- 
tion. Mousset-Jones, P. (ed.). Rotterdam, Netherlands; A.A. 
Balkema (1985). 

The Nuclear Waste Policy Act of 1982 (Public Law 97-425) 
and related federal regulations require that it be possible to retrieve 
high-level nuclear waste from an underground repository for a 
period of 50 years following the initiation of waste storage. Two 
scales of retrieval can be envisaged - local retrieval and full retriev- 
al - as well as three room conditions - open and ventilated, bulk- 
headed but unbackfilled, and bulkheaded and backfilled. This paper 
discusses the implications for ventilation and cooling requirements 
of the various retrieval options. An example of a retrieval scenario 
in a hypothetical repository in salt is presented. 


(NP-tr—7900024) Demonstration experiments on 
des diese die Geeta eh deine fad Gamante. ¥ + E direct 
final repository program. Closs, K.D.; Engelmann, H.J. 
(Kernforschi trum Karlsruhe G.m.b.H. (Germany, 
F.R.); Deutsche Gesellschaft zum Bau und Betrieb von 
Endlagern fuer Abfallstoffe m.b.H., Peine (Germany, F.R.)). 
1985. Translation source information not available . 35p. 
NTIS (US Sales Only), PC A03/MF AO1. File Number 
DE87900024. 

The outline program presented here covers the consider- 
ations on continuing work towards the direct final disposal of spent 
fuel elements, as of July 1985. The focus of this report lies with the 
demonstration tests on direct final disposition. By way of supple- 
ment, some additional themes for additional future work will be dis- 
cussed in a preliminary fashion. The primary purpose of this report 
is to inform all interested parties as early as possible about the 
planned work, and to create a basis for discussions on which the 
detailed planning of future investigations may be based. 
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3523 (P-TR—90) Investigations concerning the source 
term for the emission of fission products and transuranic ele- 
ments from the highly radioactive waste in the temperature 
region between 200 and 1100°C. Baum; er, F.; Krebs, K.; 
Merte, B. (Du Pont de Nemours (E.I.) and Co., Aiken, SC 
(USA). Savannah River Plant; Technische Univ. Muenchen, 
Garching (Germany, F.R.). Inst. for wn = cam fe Apr 
1984. Contract AC09-76SR00001. ae f R 
00984. 2ip. NTIS, PC A02/MF A0Ol; 1; GPO Dep File 
Number 87000587. 

Starting point of these investigations was the research report 
290 of the former Institute for Reactor Safety, Cologne. The large- 
ly incorrect assumptions made in the chemical statement led to high 
radioactive doses not only for the closer, but also for the further 
surroundings of a reprocessing plant in case that the cooling system 
of the fuel element storage or the storage tank for the highly radio- 
active waste (HAW) should become inoperative for an extended 
period of time. However, as a result of this temperature region 
which we used in our experiments, the investigations concerning 
the source term of the HAW between 1100 and 1200°C became in- 
teresting again, because a glass melt of about 1100°C is used during 
the PAMELA-process for the vitrification of the HAW. The aque- 
ous HAW-solution is thereby poured onto a hot glass melt. The so- 
lution thereby dries up, the HAW-salt is calcined and finally sinks 
into the glass melt. From today’s point of view an investigation 
concerning the source term of the fission products and transuranic 
elements from the HAW at 1100°C therefore provides information 
regarding the fission product- and transuranic element volatilization 
within the melting furnace during the vitrification The re- 
sults may now therefore also be considered a contribution for the 
layout of the off-gas purification system during the PAMELA- 
process. 


0530 Environmental Aspects 
REFER ALSO TO CITATION(S) 3458, 3488, 3518, 3519, 3520, 5022 


3524 (INIS-BR—537-Vol.2, PP vp) Methodologies for 
evaluation of environmental capacity impact due to radio- 
active releases by critical path analysis and their application 
to the IPEN’s aquatic environment as a typical case study. 
Chandra, U. (Instituto de Pesquisas Energeticas e Nucleares, 
Sao Paulo, Brazil). 1986. NTIS (US Sales Only), PC A19/ 
wa . File Number DE87700036. (CONF-860343— 
ol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

A brief description of the tested concepts, for determination 
of environmental capacity and impact by critical path analysis tech- 
nique and of dose limitation/optmization for radioactive releases is 
made. These concepts/methodologies are being applied in the envi- 
ronment of IPEN. The aquatic environment of IPEN is dealt with 
in detail with a view to evaluate the possible critical paths, its ca- 
pacity, and present and future radiological impacts. 


3525 (JAERI-M—85-012) Variations in isotopic compo- 
sition of a reactor at its shutdown. From the viewpoint of 
source terms used by the SPEEDI. Kai, Michiaki; Moriuchi, 
Shigeru; Ohkubo, Shuji. (Japan Atomic Ener; erie 
Inst., Tokyo; Japan Atomic Energy Research 

Ibaraki. Tokai Research Establishment). Feb 1985. ‘sp dn 
Japanese). NTIS (US Sales Only), PC A03/MF AO1. File 
Number DE87700131. 

The effects of variation in reactor output shortly before shut- 
down on the evolution of isotopic composition following it were 
analyzed by the NICCA code for calculating the activity of fission 
nuclides normally accumulated in fuel rods. In the SPEEDI system, 
the isotopic composition of noble gas or iodine is employed to 
evaluate the release rate of each nuclide as source terms using a 
total amount of these nuclides or measured values with stack moni- 
tors etc.. The inventory of noble gas or iodine markedly depends 
on the operational history of a reactor shortly before its shutdown, 
since the half-lives of many nuclides among noble gas or iodine are 
less than a few days. When the shutdown should occur immediately 
after the continuation of rated output, therefore, the isotopic frac- 
tion of nuclides with longer half-lives was underestimated and that 
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with shorter ones was overestimated in comparison with the results 
obtained considering the variation in reactor output shortly before 
the shutdown. From the standpoint of dose evaluation, it was found 
that the external exposure to total noble isotopes was estimated to 
be at most approximately 20% higher 10 hour immediately after the 
shutdown, but the thyroidal exposure to total iodine isotopes was 
underestimated to be 30% at maximum. 


3526 St eee oe 


modeling for perform- 
of radioactive 


Northwest Lab., Richland, WA (USA)). Aug 1986. Con- 
tract AC06-76RL01830. 58ip. A—13796; CONF- 
8505180—). NTIS, PC A25/MF AO1 - GPO. File Number 
1187002232. 

From Symposium on groundwater flow and transport mod- 
eling for performance assessment of deep geologic disposal of ra- 
dioactive waste; Albuquerque, NM, USA (20 Om Us De 

This ium was 'S Department of 
enage auth the  Soucaee eee, Teme econo 
ideas on current and developing performance assessment approach- 
es in the fields of groundwater flow and transport modeling associ- 
ated with the geologic disposal or radioactive waste. Twenty-six 
papers were presented at the following four sessions: Performance 
Assessment I; Groundwater; Transport; and Performance Assess- 
ment II. Individual papers were processed. 


3527 (ORNL/TM—9969) Characterization plan for the 
waste holding basin (3513 impoundment). Stansfield, R.G.; 
Francis, C.W. (Oak Ridge National Lab., TN (USA)). 
1986. Contract AC05-840R21400. Sip. NTIS, PC A04, 
A01; 1; GPO Dep. File Number DE87001617. 

US Department of Energy (DOE) facilities are required to 
comply fully with all federal and state regulations. In response to 
this requirement, the Oak Ridge National Laboratory (ORNL) has 
established the remedial action program, to provide comprehensive 
management of areas where past research, development, and waste 
management activities have been conducted and have resulted in 
residual contamination of facilities or the environment. One of the 
objectives of this program is to define the extent of contamination 
at these sites. The intent is to document the known environmental 
characteristics of the sites and identify the additional actions, such 
as sampling, analytical measurements, and modeling, necessary to 
confirm contamination and the possible migration of contaminants 
from the sites. One of these sites is the waste holding basin (3513 
impoundment). The 3513 impoundment is an unlined waste settling 
basin constructed in 1944 for collection of ORNL wastewater 
before its discharge into White Oak Creek. Operation of the facility 
ceased in 1976 when a new process waste treatment plant came into 
operation. Considerable site-specific environmental information has 
been developed over the years relative to the type and quantities of 
radionuclides and hazardous substances contained in the pond 
water and sediment. The concentrations and patterns of distribution 
for many of the radionuclides in the aquatic biota as well as for the 
terrestrial plants growing on the berm of the impoundment have 
been determined by DOE ecological studies. Recently, some data 
were collected that evaluate the extent of contaminant movement 
to the groundwater. Results from these studies are summarized in 
this report. Also included in this report is an outline of additional 
tasks needed to obtain the necessary information to model the trans- 
port and dose pathways of hazardous substances from the site. 


3528 (ORNL/TM—10193) Groundwater monitoring at 
three Oak Ridge National inactive waste im- 
results after one year. Francis, C.W.; Stansfield, 
R.G. (Oak Ridge National Lab., TN (USA)). Oct 1986. 
Contract AC05-840R21400. 130p. NTIS, PC A0O7. File 
Number DE87002339. 
To determine if the migration of potential contaminants from 
three inactive waste impoundments at Oak Ridge National Labora- 
tory poses a threat to groundwater quality, at least one upgradient 


three unlined impoundments, formerly used to collect and, in some 
instances, treat wastewater are: the 3513 impoundment; the Old Hy- 








drofracture Facility (OHF) impoundment; and the Homogeneous 
Reactor Experimnt No. 2 impoundment. Groundwater samples 
were collected quarterly for one year. Analyses were conducted for 
the groundwater protection parameters promulgated by the Re- 
source Conservation and Recovery Act. The groundwater samples 
were also analyzed for polychlorinated biphenyls, copper, nickel, 
zinc, Sr, 7Cs, and tritium. The contaminants found most often 
to affect groundwater quality at all three waste impoundments were 
radionuclides. For example, mean concentrations of gross beta and 
gross alpha activity exceeded drinking water limits at all three sites. 
The gross beta limit was exceeded at the 3513 and OHF impound- 
ments by either Sr or tritium levels. At the 3513 impoundment, 
there was substantial evidence that the downgradient groundwater 
has been contaminated by chromium and lead and possibly by halo- 
genated organic compounds. At the OHF impoundment, the mean 
level of tritium measured in the upgradient well (about 91,000 Bq/ 
L as compared with 80,000 Bq/L in the downgradient wells) indi- 
cated that the groundwater quality has been affected by the radio- 
active wastes buried in the low-level radioactive waste burial 
ground solid waste storage area-5 upgradient of the impoundment. 
Testing for groundwater contamination, disclosed statistically sig- 
nificant contamination at all three sites. 


3529 (PNL—6029) Simplified model for radioactive con- 
taminant the TRANSS code. Simmons, C.S.; Kin- 
caid, C.T.; Reisenauer, A.E. (Pacific Northwest Lab., Rich- 
land, WA (USA)). Sep 1986. Contract AC06-76RL01830. 
11lp. NTIS, PC A06/MF A0O1; 1; GPO Dep. File Number 
DE87001865. 

A simplified ground-water transport model called TRANSS 
was devised to estimate the rate of migration of a decaying radio- 
nuclide that is subject to sorption governed by a linear isotherm. 
Transport is modeled as a contaminant mass transmitted along a 
collection of streamlines constituting a streamtube, which connects 
a source release zone with an environmental arrival zone. The 
probability-weighted contaminant arrival distribution along each 
streamline is represented by an analytical solution of the one-dimen- 
sional advection-dispersion equation with constant velocity and dis- 
persion coefficient. The appropriate effective constant velocity for 
each streamline is based on the exact travel time required to tra- 
verse a streamline with a known length. An assumption used in the 
model to facilitate the mathematical simplification is that transverse 
dispersion within a streamtube is negligible. Release of contaminant 
from a source is described in terms of a fraction-remaining curve 
provided as input information. However, an option included in the 
code is the calculation of a fraction-remaining curve based on four 
specialized release models: (1) constant release rate, (2) solubility- 
controlled release, (3) adsorption-controlled release, and (4) diffu- 
sion-controlled release from beneath an infiltration barrier. To 
apply the code, a user supplies only a certain minimal number of 
parameters: a probability-weighted list of travel times for stream- 
lines, a local-scale dispersion coefficient, a sorption distribution co- 
efficient, total initial radionuclide inventory, radioactive half-life, a 
release model choice, and size dimensions of the source. The code 
is intended to provide scoping estimates of contaminant transport 
and does not predict the evolution of a concentration distribution in 
a ground-water flow field. Moreover, the required travel times 
along streamlines must be obtained from a prior ground-water flow 
simulation. 


3530 (SAND—85-0051) Cove benchmark calculations 
using SAGUARO and FEMTRAN. Eaton, R.R.; Martinez, 
M.J. (Sandia National Labs., Albuquerque, NM (USA)). 
Oct 1986. Contract ACO04-76DP00789. 96p. NTIS, PC A05/ 
MF A001; GPO Dep. File Number DE87002080. 

Three small-scale, time-dependent, benchmarking calcula- 
tions have been made using the finite element codes SAGUARO, 
to determine hydraulic head and water velocity profiles, and FEM- 
TRAN, to predict the solute transport. Sand and hard rock porous 
materials were used. Time scales for the problems, which ranged 
from tens of hours to thousands of years, have posed no particular 
diffculty for the two codes. Studies have been performed to deter- 
mine the effects of computational mesh, boundary conditions, ve- 
locity formulation and SAGUARO/FEMTRAN code-coupling on 
water and solute transport. Results showed that mesh refinement 
improved mass conservation. Varying the drain-tile size in COVE 
1N had a weak effect on the rate at which the tile field drained. 
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Excellent agreement with published COVE 1N data ‘was obtained 
for the hydrological field and reasonable agreement for the solute- 
concentration predictions. The question remains whether these 
types of calculations can be carried out on repository-scale prob- 
lems using material characteristic curves representing tuff with 
fractures. 


0540 Health And Safety 


REFER ALSO TO CITATION(S) 3436, 3463, 3480, 3481, 3487, 3499, 5247, 
5415, 5636 


3531 (CONF-861211—11) Fairness hypothesis and man- 
aging the risks of societal technology choices. Cantor, R.; 
Rayner, S. (Oak Ridge National Lab., TN (USA)). A 
1986. Contract AC05-840OR21400. 27p. NTIS, PC A03 
A01; GPO Dep. File Number DE87000363. 

From American Society of Mechanical Engineers winter 
meeting; Anaheim, CA, USA (7 Dec 1986). 

Much of the literature on risk perception and management 
has asked how society should resolve the question, “How safe is 
safe enough” There has been political and technical disagreement 
over the types of answers that may be given, as well as over the 
social values attached to perceived probabilities and magnitudes of 
various outcomes. Despite controversy, there seems to have been a 
large measure of consensus that, “How safe is safe enough” is the 
right question to ask. This paper sets out to question that assump- 
tion. Various ingenious techniques of risk analysis have sought to 
discover the real risks inherent in various activities, but from a so- 
ciocultural viewpoint it can be seen that no single answer can be 
given to the problem of adequate safety in a complex society which 
contains a wide variety of perceptual biases about danger, expecta- 
tions of the good life, and levels of demand for safety. The paper 
argues that, from a societal risk-management perspective, we should 
be addressing a different range of questions that views societal risk 
as a whole rather than as the sum of individual hazards. Resolving 
the question, “How safe is safe enough” is less important in making 
societal technology choices than “How fair is safe enough?” A 
recent empirical pilot study is reported which explored the fairness 
hypotheses in the context of nuclear power. The results indicate 
that the process of technology choice should recognize explicitly 
the preferred principles different parties hold with respect to ob- 
taining consent from those affected by the risks, distributing the li- 
abilities, and justifying trust in the relevant institutions. The paper 
closes with a discussion of future prospects for the fairness ap- 
proach in areas such as noxious facility siting. 


3532 (EPRI-NP—4573) Safety criteria for spent-fuel 
transport. Final report. Goldmann, K.; Gekler, W.C. (Trans- 
nuclear, Inc., White Plains, NY (USA); Pickard, Lowe and 
Garrick, Inc., Newport Beach, CA (USA)). Oct 1986. 107p. 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T187920093. 

The focus of this study is on the question, "Do current regu- 
lations provide reasonable assurance of safety for a transport sce- 
nario of spent fuel, as presently anticipated by the Department of 
Energy, under the Nuclear Waste Policy Act.” This question has 
been addressed by developing a methodology for identifying the 
expected frequency of Accidents Which Exceed Regulatory Condi- 
tions in Severity (AWERCS) for spent fuel transport casks and 
then assessing the health effects resulting from that frequency. By 
applying the methodology to an illustrative case of road transports, 
it was found that the accidental release of radioactive material from 
impact AWERCS would make negligible contributions to health ef- 
fects associated with spent fuel transports by road. It is also con- 
cluded that the current regulatory drop test requirements in 10 
CFR 71.51 which form the basis for cask design and were used to 
establish AWERCS screening criteria for this svudy are adequate, 
and that no basis was found to conclude that cask performance 
under expected road accident conditions represents an undue risk to 
the public. 
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3533 (GJ/TMC—26) Field study of indoor average 
radon-daughter estimation methods. George, J.L.; Langner, 
G.H. Jr. (Bendix Field Engineering Corp., Grand Junction, 
CO (USA). Grand Junction Operations). ” Aug 1986. Con- 
tract AC07-76GJ01664. 180p. NTIS, PC A09. File Number 
DE87002133. 

The Technical Measurements Center conducted an Indoor 
Field Study during January 1984 through April 1985, using 44 sam- 
pling stations located in 28 structures in the Grand Junction, Colo- 
rado, area. The purpose of the study was to evaluate year-long 
measurement methods used to estimate the annual average indoor 
radon-daughter concentration (RDC) in a structure under actual 
occupancy conditions. The basis for evaluation was whether a 
method using an instrument could provide reasonable assurance of 
compliance with RDC standards, and whether the precision repre- 
sented by the coefficient of variation of the instrument was 15% or 
less. The instruments evaluated were: Kodak-Pathe alpha-track 
film, Terradex SF detectors, Terradex type SO detectors, Technical 
Associates passive environmental radon monitor (PERM), EDA In- 
struments PERM, EML radon progeny integrating sampling unit 
(RPISU), EDA Instruments RPISU, and Eberline WLM-1. Conclu- 
sions and recommendations are given for each instrument. 


3534 (RHO-WM-EV—9-P-Rey.1) Hydrogen control in 
the handling, shipping and storage of wet radioactive waste. 
Henrie, J.0.; Flesher, D.J.; Quinn, G.J.; Greenborg, J. 
(Rockwell International Corp. x Richland, WA (USA). 
Rockwell Hanford Operations; EG and G Idaho, Inc., 
Idaho Falls (USA); GPU Nuclear Corp., Middletown, PA 
(USA)). Aug 1986. Contract AC06-77RL01030. 58p. NTIS, 
PC A04/MF AO1; 1; GPO Dep. File Number DE87002317. 

This document is intended to convey the pertinent informa- 
tion concerning the handling and shipping of wet radioactive 
wastes which resulted (lessons learned) from the TMI-2 experience. 
It provides engineering tools, procedures, and precautions that are 
intended to ensure the safe handling, shipping and storage of wet 
radioactive wastes. A stepwise procedure is presented that permits 
the individual investigator to evaluate the potential for flammable 
gas generation, and to minimize potential hazards, with the intent of 
meeting the referenced NRC requirements. The chapter on catalyt- 
ic recombiners is revised. 


3535 Prediction of radiological dispersal from sabotage 
incidents involving high explosive. Boughton, B.A. (Sandia 
National Labs., Albuquerque, NM). Nuclear Materials Man- 
agement; 15: 271-275(1986). (CONF-860654—). 

From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orleans, LA, USA (22 Jun 1986). 

The intentional dispersal of radioactive material from a nu- 
clear facility by use of explosive can result in severe radiological 
consequences. In many situations, it is important to be able to pre- 
dict the magnitude and direction of this dispersal for (a) evacuation 
and sheltering decisions and (b) to estimate the potential size of the 
cleanup operation. Most commonly used predictive methods do not 
trace the cloud trajectory through its rise to a thermally-equilibrat- 
ed height but, instead, assume a stabilized height and map the dis- 
persal from this origin. A calculational method which more realisti- 
cally describes this close-in behaviour has been developed. This 
procedure predicts the cloud height as a function of downwind dis- 
tance and existing meteorological conditions. Comparisons of these 
predictions with experimental data are presented. In addition, the 
model provides estimates of downwind ground deposition and dose 


to exposed personnel. The results of these predictions are also pre- 
sented. 


0550 Regulations 


REFER ALSO TO CITATION(S) 3425, = 3428, 3429, 3430, 3431, 3432, 
3433, 3434, 3439, 3440, 3450, 3725, 3999, 4. 


3536 (BNL—38667) framework for fuel-cycle approach- 
es to IAEA safeguards. Fishbone, L.G.; Higinbotham, W. 
(Brookhaven National Lab., Upton, NY (USA)). 1986. Con- 
tract AC02-76CH00016. 4ip. (IAEA-SM—293/150; CONF- 
861104—6). NTIS, PC A03/MF A01; 1; GPO Dep. File 
Number DE87001467. 
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From International symposium on nuclear material safe- 
guards; Vienna, Austria (10 Nov 1986). 

A framework is presented for comparing various safeguards 
verification approaches which have been proposed for consider- 
ation. Each inventory change, inventory, and material balance for 
each nuclear facility, reported by a state, may be verified. Verifica- 
tion approaches are compared by listing which of these reports 
would be verified and to what degree for each approach as they 
might be applied to a state with a closed fuel cycle. The compari- 
son indicates that the extended-material-balance-area (or zone), the 
information-correlation, and the randomization-over-facilities ap- 
proaches make more efficient use of Agency resources than the fa- 
cility-oriented approach for states with large nuclear power pro- 
grams. In contrast, any advantages of randomizing inspections over 
inspection activities within facilities are, percentagewise, relatively 
independent of the size of a state’s nuclear program. 


3537 (BNL—38770) Framework for fuel-cycle approach- 
es to IAEA safeguards, Fishbone, L.G. cron a Netion- 
al Lab., Upton, NY (USA). Techni 

tion). Oct 1986. Contract Koon TECHOOOIE’ ¢ Ap. Tero. 

245; TSO—86-20). NTIS, PC A04/MF A0O1; 1; GPO Dep. 
File Number DE87002146. 

In order to compare several nuclear-safeguards verification 
approaches to one another and to the conventional facility-oriented 
approach, we establish a framework of the classes of information 
routinely verifiable by IAEA safeguards inspections. For each facil- 
ity type within a State nuclear fuel cycle, the classes include flow 
data, inventory data, and shipper and receiver data. By showing 
which classes of information are verified for each facility type 
within three fuel cycles of different complexity, we distinguish the 
inspection approaches from one anoter and exhibit their fuel-cycle 
dependence, i.e., their need for sets of safeguards inspection activi- 
ties different from those required under the facility-oriented ap- 
proach at similar facilities in fuel cycles of differing complexity. 
Tables V-1, V-2, and V-3 graphically depict these relations and 
give a qualitative summary of the relative effectiveness and effort 
requirements of the approaches classified. The zone, information- 
correlation, diversion-assumption-change, and randomization-over- 
facilities approaches depend intrinsically on the complexity of the 
fuel cycle: their very definition implies fuel-cycle dependence. The 
approaches involving randomization over activities and goal relax- 
ations do not have such dependence. 


(INIS-BR—537-Vol.1, pp = — of nuclear 
pn liability. Faria, N.M. de; Cruz, A da. (Associacao 
Brasileira de Direito Nuclear, Rio Tansiroy 1986. (In 
Portuguese). NTIS (US Sales Only), PC A19/MF A01. File 
Number DE87700030. (CONF-860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

Topics are treated with reference to articles of the Law 
6.453 of October 17, 1977, relating to the nuclear penal liability. At 
the same time, the Penal Code disposes on illicits which may in- 
volve nuclear activity. With regard to the Jurisdiction, mention is 
made to the Federal Justice competence, due to the constitutional 
disposal. On the international field, the Convention on Physic Pro- 
tection on Nuclear Material Transport disposes on illicit fact in 
which nuclear material may be involved. 


3539 (INIS-BR—537-Vol.1, pp vp) —— monopoly 
in Brazil. Faria, N.M. de; Bomfim, L.F.S. do. (Associacao 
Brasileira de Direito Nuclear, Rio de Janeiro). 1986. (In 
Portuguese). NTIS (US Sales Only), PC A19/MF AO01. File 
Number DE87700030. (CONF-860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

The view of juridical and institutional aspects which lead to 
the monopolization of nuclear activity by the Union is showed. The 
actual situation considering, in principle, the way as the control of 
this activity was considered before the monopoly creation by 
4.118/62 law and modifications estabushed by 6.189/74 law is pre- 
sented. 





(INIS-BR—537-Vol.1, pp vp) Implementation of 
the CNEN’s safi laboratory. Almeida, S.G. de. (Co- 
missao Nacional de Energia Nuclear de Brasil, Rio de Janei- 
ro. Lab. de Salvaguardas). 1986. (In Portu ). NTIS (US 
Sales Only), PC A19/MF AO01. File Number DE87700030. 
(CONF-860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

International Safeguards Agreements between Brazil 
and others countries has been concluded with the participation of 
the International Atomic Energy Agency (AIEA), and involve the 
Physical Protection and Control of Nuclear Material activities, 
which set up the National Safeguards System. The Safeguards Lab- 
oratory was constructed to the implementation and maintenance of 
this National Safeguards System, under responsability of CNEN’s 
Safeguards Division, in order to carry out measurements of nuclear 
materials under safeguards. Technical requirements applied to the 
construction, setting up and operation of the laboratory are 
showed. The first results refer to the implementation of safeguards 
methods and techniques, as well as its participation within interna- 
tional scientific and technical co-operation programs in the safe- 
guards area, through of them we wait its credencement by the 
AIEA as Regional Safeguards Laboratory for every countries of 
the Latin America. 


3541 (INIS-BR—537-Vol.1, pp vp) National safeguard 
systems - Inspector formation. Pontes, B.C. (Comissao Na- 
cional de Energia Nuclear de Brasil, Rio de Janeiro). 1986. 
(In Portuguese). NTIS (US Sales Only), PC A19/MF AOI. 
File Number DE87700030. (CONF-860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil gee Mar 1986). 

safeguards’ inspector profile, i in consequence of the tasks 

to be performed is described. An activities’ hierarchy which will 
lead, to the structure and content of an introductory course’s cur- 
riculum is established. The auditing activity as well as the material 
verification are described in details. Complementary resources for 
upgrading the inspector's knowledge and skills are analysed, and 
the paper concludes presenting the training period, its dynamics as 
well as the recruitment criterion for the candidates. 


3542 (INIS-BR—537-Vol.1, pp vp) Implementation of 
the INSPECT software package for statistical calculation in 
nuclear material accountability. Marzo, M.A.S. (Comissao 
Nacional de Energia Nuclear de Brasil, Rio de Janeiro. Lab. 


de Salvaguardas). 1986. (In Portuguese). NTIS (US Sales 
Only), PC A19/MF AOl. File Number DE87700030. 
(CONF-860343—Vol.1). 

aa 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 19: ate 

e INSP software package was developed in the Pa- 

cific Northwest Laboratory for statistical calculations in nuclear 
material accountability. The programs apply the inspection and 
evaluation methodology described in Part of the Safeguards Tech- 
nical Manual. In this paper the implementation of INSPECT at the 
Safeguards Division of CNEN, and the main characteristics of IN- 
SPECT are described. The potential applications of INSPECT to 
the nuclear material accountability is presented. 


3543 (INIS-BR—537-Vol.2, pp vp) Evaluation of radio- 
metric installation conditions inspected by IPEN-CNEN/SP. 
Sahyun, A.; Jacomino, V.M.F.; Sordi, G. -M.A.A. (Instituto 
de Pesquisas Energeticas e Nucleares, Sao Paulo, Brazil). 
1986. (In Portuguese). NTIS (US Sales Only), PC A19/MF 
AO01. File Number DE87700036. (CONF-860343—Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

A critical study of the performed inspections in the period 
1984/1985 in industrial installations which work with radiation 
sources was made to evaluate the observed deficiencies in Health 
Physics. 54 industries were inspected, 46 in Sao Paulo State and 8 
in Minas Gerais State. It was observed that the radiological safety 
conditions in Sao Paulo were better than those of Minas Gerais 
State, agreeing with a better information degree, perhaps because of 
their localization near a CNEN Institute. In general, in most of the 
visited places it was verified the absence of a monitoring plan, with 
dose dossier and register, a radiological protection plan constantly 
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actualized and a superviser training for emergency cases. In the 
present work an analysis of each of these faults is made and sugges- 
tions for otimizing the Health Physics conditions of the installations 
are given. 


3544 (LA—10774-MS) Los Alamos second-generation 
system for passive and active neutron assays of drum-size 
containers. Caldwell, J.T.; Hastings, R.D.; Herrera, G.C.; 
Kunz, W.E.; Shunk, E.R. (Los Alamos National Lab., NM 
(USA)). Sep 1986. Contract W-7405-ENG-36. 92p. NTIS, 
PC A05/MF AO1; 1; GPO Dep. File Number DE87002230. 

We describe in a comprehensive fashion the Los Alamos 
second-generation system for passive and active neutron assays of 
drum-size containers. The developmental history of this 7-year 
project is presented with emphasis on the pulsed active neutron 
technique (differential dieaway), which has achieved milligram 
levels of assay sensitivity for both plutonium and uranium wastes. 
We describe in detail the matrix effects for both passive and active 
neutron assays. We present in a thorough fashion our novel ap- 
proach to achieving comprehensive corrections for these matrix ef- 
fects using measurements made during the assays. We develop a 
matrix correction formalism based on separate neutron absorption 
and moderator indices determined from these measurements. These 
are presented as a series of analytic functions fitted to the data. Ab- 
solute calibrations and calibration standards are discussed, as is a 
practical means (pink drum measurements) of achieving routine 
calibration verification at all implementation sites. We present our 
overall assay algorithm, integrating absolute calibrations with 
matrix corrections. We also present a systematic error formalism 
that is based on the matrix response data. Finally, we outline a 
strategy for the verification of our entire assay formalism. This is 
based on measurements with a set of salted waste matrix drums 
combined with systematic assay intercomparisons of well-character- 
ized transuranic wastes. 


3545 (NUREG/CR—4515) Comparison of IAEA system 
of accounting and control guidelines with practices at nuclear 
facilities in the United States. Roberts, F.P.; Harms, N.L.; 
Smith, B.W.; Young, J.K. (Pacific Northwest Lab., Rich- 
land, WA (USA)). Oct 1986. Contract AC06-76RL01830. 
38p. (PNL—5712). NTIS, PC A03/MF AOl - GPO. File 
Number T187002312. 

Pacific Northwest Laboratory conducted a study comparing 
the technical guidance for the state system of accounting for and 
control of nuclear material (SSAC) of the International Atomic 
Energy Agency (IAEA) with actual practices at two US facilities. 
The guidance for SSAC is described in safeguards technical reports 
(STRs) for the IAEA. The technical details presented in the STRs 
for SSACs at the facility level were compared point by point with 
actual practices at both a low-enriched uranium conversion and fab- 
rication facility and a research reactor facility. 


(NUREG/CR—4517) Design features for enhanc- 
ing ine Aienennedl safeguards of away-from-reactor dry storage 
for spent LWR fuel. Roberts, F.P.; Harms, N.L. Pacific 
Northwest Lab., Richland, WA (USA)). Oct 1986. Contract 
AC06-76RL01830. 30p. (PNL—5321). NTIS, PC A03/MF 
A01 - GPO. File Number T1I87002253. 

The Pacific Northwest Laboratory has performed a study 
for the Nuclear Regulatory Commission to identify and analyze 
design features that can facilitate the implementation of IAEA safe- 
guards at away-from-reactor facilities for dry storage of light water 
reactor spent fuels. Thirteen specific design features are identified 
that can enhance verification of nuclear material flow and invento- 
ry. These are assessed from the viewpoint of safeguards effective- 
ness and possible impacts on the IAEA and the operator of the 
AFR facility. 


(ORNL/TM—10151) Process monitoring for re- 
processing plant safeguards: a review. Kerr, H.T.; 
Ehinger, M.H.; Wachter, J.W.; Hebble, T.L. (Oak Ridge 
National Lab., TN (USA)). Oct 1986. Contract ACO0S- 
840R21400. 56p. (iSPO—255). NTIS MF A0l; 2; GPC 
Dep. File Number DE87002336. 





Process monitoring is a term typically associated with a de- 
tailed look at plant operating data to determine plant status. Process 
monitoring has been generally associated with operational control 
of plant processes. Recently, process monitoring has been given 
new attention for a possible role in international safeguards. Inter- 
national Safeguards Project Office (SPO) Task C.59 has the goal 
to identify specific roles for process monitoring in international 
safeguards. As the preliminary effort associated with this task, a 
review of previous efforts in process monitoring for safeguards was 
conducted. Previous efforts mentioned concepts and a few specific 
applications. None were comprehensive in addressing all aspects of 
a process monitoring application for safeguards. This report sum- 
marizes the basic elements that must be developed in a comprehen- 
sive process monitoring application for safeguards. It then summa- 
rizes the significant efforts that have been documented in the litera- 
ture with respect to the basic elements that were addressed. 


3548 (SAND—86-7105) Creating security system models 
using SNAP-PC, Tobin, C.D.; Gregg, M.L.; Erdbruegger, 
M.R. (Pritsker and Associates, Inc., Dallas, TX (USA)). 
Aug 1986. Contract AC04-76DP00789. 289p. NTIS, 
A13/MF A01; 1; GPO Dep. File Number DE87002371. 

SNAP-PC (Safeguards Network Analysis Procedure for the 
Personal Computer) is a user-friendly version of SNAP designed 
for IBM XT or AT compatible microcomputers. SNAP is a simula- 
tion-based analysis technique supporting the evaluation of fixed-site 
security systems to prevent theft or sabotage of a specified target. 
Through SNAP the user is able to define the facility, the sensor 
system, the guard operating policies and response tactics, and the 
adversary’s attack plan. SNAP uses the system definition to analyze 
its effectiveness in defending against specific threats. The system 
performance statistics measured by SNAP include: adversary mis- 
sion success probability, guard and adversary casualties, duration of 
engagements, outcome of engagements, duration of scenario by out- 
come (adversary success/fail), and adversary duration by facility lo- 
cation. The development of SNAP began in the late 1970's for use 
on a mainframe computer. 


3549 (SAND—86-7106) Evaluating security systems 
using SNAP-PC. Tobin, C.D.; Gregg, M.L.; Erdbruegger, 
M.R. (Pritsker and Associates, Inc., Dallas, TX (USA)). 
Aug 1986. Contract AC04-76DP00789. 135p. NTIS, PC 
A07/MF A01; 1; GPO Dep. File Number DE87002372. 

SNAP-PC (Safeguards Network Analysis Procedure for the 
Personal Computer) is a user-friendly version of SNAP designed 
for IBM XT or AT compatible microcomputers. SNAP is a simula- 
tion-based analysis technique supporting the evaluation of fixed-site 
security systems to prevent theft or sabotage of a specified target. 
Through SNAP the user is able to define the facility, the sensor 
system, the guard operating policies and response tactics, and the 
adversary’s attack plan. SNAP uses the system definition to analyze 
its effectiveness in defending against specific threats. The system 
performance statistics measured by SNAP include: Adversary mis- 
sion success probability, guard and adversary casualties, duration of 
engagements, outcome of engagements, duration of scenario by out- 
come (adversary success/fail), and adversary duration by facility lo- 
cation. The SNAP-PC package provides a compact analysis tool 
that can be used to analyze a wide variety of security systems. It 
places SNAP, a proven evaluation technique, in the hands of on- 
site personnel, not just computer analysts. The support programs 
eliminate the labor intensive tedious task of organizing and sorting 
through reams of output reports and greatly reduce the time previ- 
ously required to analyze a security system. 


3550 Basis for extending limits in ansi standard for 
mixed oxides to heterogeneous systems. Clayton, E.D.; 
Clarck, H.K.; Walker, G.; Libby, R.A. (Energy Systems 
Dept., P.O. Box 999, Richland, Washington 99352). Nuclear 
Technology; 75: No. 2, 225- -229(Nov 198 

Subcommittee 8 of the Standards Committee of the Ameri- 
can Nuclear society is revising the Standard for Nuclear Criticality 
Control and Safety of Homogeneous Plutonium-Uranium Fuel Mix- 
tures Outside Reactors to include limits on heterogeneous systems. 
In connection with this effort, a number of criticality calculations 
were completed for mixed-oxide (PuO/sub 2/+UO/sub 2/) fuel 
pins in water. The concentration of PuO/sub 2/ in the UO/sub 2/ 


(natural uranium) covered the range from 3.0 to 34 wt%. The iso- 
topic makeup of the plutonium was also varied, up to 25 wt% /sup 
240/Pu and 15 wt% /sup 241/Pu. A search was made on fuel pin 
diameters and water-to-fuel volume ratios to obtain minimum criti- 
cal dimensions and masses for a given fuel composition. Calcula- 
tions made independently by several different members of the Work 
Group are compiled and compared, together with the proposed 
subcritical control limits for the Standard. Some difficulties were 
encountered with calculations pertaining to 30% PuO/sub 2/ at / 
sup 240/ Pu concentrations at water-to-fuel volume ratios and fuel 
pin diameters outside the area covered by any critical experiment. 
For this reason, dimensional limits on heterogeneous systems are 
not being proposed at this time for the Standard with 30% PuO/ 
sub 2/ at a /sup 240/Pu content of 25%. In general, for a given 
fuel composition of mixed oxides, a heterogeneous arrangement of 
fuel pins of optimum diameter in water results in substantially 
smaller minimum critical dimensions than are obtainable for and 
aqueous homogeneous plutonium-uranium fuel mixture. 


3551 Insider protection: A report card. Al-Ayat, R.A.; 
Judd, B.R. (Lawrence Livermore National Lab., Livermore, 
CA). Nuclear Materials Management; 15: 658-660(1986). 
(CONF-860654—). Contract W-7405-ENG-48. 
From 27. annual meeting of the Institute of Nuclear Materi- 
als ———— New Orleans, LA, USA (22 Jun 1986). 
Enhanced security measures against external threats (e.g., 
terrorists, criminals) have been implemented at most facilities that 
handle special nuclear material, classified information, or other 
assets critical to national security. Attention is now focusing on in- 
sider protection, and safeguards managers are attempting to provide 
balanced protection against insider and outsider threats. Potential 
insider threats include attempts by facility employees to steal spe- 
cial nuclear material (SNM), to cause a radiological hazard to the 
public, to sabotage critical facilities, or to steal property or classi- 
fied information. This paper presents a report card on the status of 
insider protection at Department of Energy and Nuclear Regula- 
tory Commission-licensed facilities, with emphasis on SNM theft. 
The authors discuss the general trends in insider protection and the 
limitations of protection measures currently in use. They also dis- 
cuss the most critical needs for improved procedures, technology, 
analytical tools, and education for safeguards personnel. 


3552 Designing physical protection technology for insid- 
er protection. Trujillo, A.A.; Keune 1G. Waddoups, 
iG. (Sandia National Labs., Albuquerque, NM). Nuclear 


Materials Management; 15: 670-675(1986). " (CONF. 860654— 


From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orleans, LA, USA (22 Jun 1986). 

Since its inception, the nuclear industry has been engaged in 
providing protection against an insider threat. Although insider 
protection activities have been fairly successful in the past, present 
societal conditions require increased protection to further minimize 
the existence of an insider or the consequences of an insider-perpe- 
trated incident. Integration of insider protection techniques into ex- 
isting administrative and operational procedures has resulted in eco- 
nomic and operational impacts. Future increases in insider protec- 
tion may result in even greater impacts, so the industry must pro- 
ceed wisely as new approaches are developed. The design of physi- 
cal protection technology for insider protection is further discussed 
in this paper. 


3553 The Safeguards Evaluation Method for evaluating 
vulnerability to insider threats. Al-Ayat, R.A.; Judd, B.R.; 
Renis, T.A. (Lawrence Livermore National Lab., Liver- 
more, CA). Nuclear Materials Management; 15: 676- 
680(1986). (CONF-860654—). Contract W-7405-ENG-48. 

From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orleans, LA, USA (22 Jun 1986). 

As protection of DOE facilities against outsiders increases to 
acceptable levels, attention is shifting toward achieving comparable 
protection against insiders. Since threats and protection measures 
for insiders are substantially different from those for outsiders, new 
perspectives and approaches are needed. One such approach is the 
Safeguards Evaluation Method. This method helps in assessing safe- 
guards vulnerabilities to theft or diversion of special nuclear materi- 





al (SNM) by insiders. The Safeguards Evaluation Method-Insider 
Threat is a simple model that can be used by safeguards and securi- 
ty planners to evaluate safeguards and proposed upgrades at their 
own facilities. A discussion of the Safeguards Evaluation Method is 
presented in this paper. 


3554 Zone approaches to international safeguards of a 
nuclear fuel cycle. Fishbone, L.G.; Higinbotham, W.A. 
sig agg National Lab., Technical Su Organiza- 

ion, Upton, NY 11973). ‘Nuclear Materials lanagement; 15: 
35-44(1986) (CONF-860654—). Contract AC02-76CH00016. 

From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orleans, LA, USA (22 Jun 1986). 

At present the IAEA designs its safeguards approach with 
regard to each type of nuclear facility so that the safeguards activi- 
ties and effort are essentially the same for a given type and size of 
nuclear facility wherever it may be located. Conclusions regarding 
a State are derived by combining the results of safeguards verifica- 
tions for the individual facilities within it. The authors have exam- 
ined safeguards approaches for a State nuclear fuel cycle that take 
into account the existence of all of the nuclear facilities in the State. 
They have focused on the fresh-fuel zone of an advanced nuclear 
fuel cycle, the several facilities of which use or process low-en- 
riched uranium. The intention is to develop an approach which will 
make it possible to compare the technical effectiveness and the in- 
spection effort for the facility-oriented approach, for the zone ap- 
proach and for some reasonable intermediate safeguards approach- 
es. 


3555 The Structured Assessment Approach: A micro- 
computer-based insider-vulnerability analysis tool. a 
C.J.; Sicherman, A.; Sacks, I.J. (Lawrence Livermore Na- 
tional Lab., Livermore, CA). Nuclear Materials Manage- 
ment; 15: 685-689(1986). (CONF-860654—). Contract W- 
7405-ENG-48. 

From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orleans, LA, USA (22 Jun 1986). 

The Structured Assessment Approach (SAA) was developed 
to help assess the vulnerability of safeguards systems to insiders in a 
staged manner. For physical security systems, the SAA identifies 
possible diversion paths which are not safeguarded under various 
facility operating conditions and insiders who could defeat the 
system via direct access, collusion or indirect tampering. For mate- 
rial control and accounting systems, the SAA identifies those who 
could block the detection of a material loss or diversion via data 
falsification or equipment tampering. The SAA, originally designed 
to run on a mainframe computer, has been converted to run on a 
personal computer. Many features have been added to simplify and 
facilitate its use for conducting vulnerability analysis. The SAA 
microcomputer based approach is discussed in this paper. 


An expanded safeguards role for the DOE safe- 
ssaite saihatedt Wlinaiae, Bingham, C.D. (U.S. t. of 
Energy, New Brunswick Lab., Argonne, IL). Nuclear Mate- 
rials anagement: 15: 625-627(198 . (CONF-860654—). 

From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orleans, LA, USA (22 Jun 1986). 

The New Brunswick Laboratory (NBL) is a Government- 
owned, Government-operated (GOGO) laboratory, with the mis- 
sion to provide and maintain a nuclear material measurements and 
standards laboratory. The functional responsibilities of NBL serve 
as a technical response to the statutory responsibility of tle Depart- 
ment of Energy (DOE) to assure the safeguarding of nuclear mate- 
rials. In the execution of its mission, NBL carries out activities in 
six safeguards-related programs: measurement development, meas- 
urement evaluation, measurement services, safeguards assessment, 
reference and calibration materials and site-specific assistance. 
These program activities have been implemented by NBL for many 
years; their relative emphases, however, have been changed recent- 
ly to address the priorities defined by the DOE Office of Safe- 
guards and Security, Defense Programs (OSS/DP). As a conse- 
quence, NBL operations are in the “mainstream” of domestic safe- 
guards activities. This expanded safeguards role for NBL is dis- 
cussed in this paper. 
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3557 Sandia's experience in designing and implementing 
Dit Gurvivabllty Sees Don S220A, sendin Ned 
D.L. (Survivability S 20A, Sandia National 


Labs., ae NM 87 87185). Nuclear Materials Manage- 
ment; 15: 4 (1986). (CONF-860654—). 


From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orleans, LA, USA (22 Jun 1986). 

As DOE's lead laboratory for physical security, Sandia Na- 
tional Laboratories has had a major physical security program for 
over ten years. Activities have ranged from component develop- 
ment and evaluation, to full scale system design and implementa- 
tion. This paper presents some of the lessons learned in designing 
and implementing state-of-the-art high security physical protection 
systems for a number of government facilities. A generic system 
design is discussed for illustration purposes. Sandia efforts to trans- 
fer technology to industry are described. 


3558 Managing a major security system installation: 
Practical lessons learned. Roehrig, S.C. (Sandia National 
Labs., Albuquerque, NM). Nuclear Materials Management; 
15: 512-516(1986). (CONF-860654—). 

From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orleans, LA, USA (22 Jun 1986). 

Sandia National Laboratories has been heavily involved for 
over a decade in aiding a number of DOE facilities in defining and 
implementing upgraded security safeguards systems. Because securi- 
ty system definition, design, and installation is still a relatively new 
field to the commercial world, effective project management must 
pay special attention to first understanding and then interpreting the 
unique aspects of a security system for all concerned parties. Expe- 
riences from an actual security system installation are used to illus- 
trate some project management approaches which have been found 
to be effective. 


3559 Variance and covariance calculations for nuclear 
materials accounting using "PROFF’. Stirpe, D.; Hafer, J.F. 
(Los Alamos National Lab., Los Alamos, NM 87545). Nu- 
clear Materials Management; 15: 567-573(1986). (CONF- 
860654—). 

From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orleans, LA, USA (22 Jun 1986). 

To determine the detection sensitivity of a materials account- 
ing system to the loss of Special Nuclear Material (SNM) requires 
(1) obtaining a relation for the variance of the materials balance by 
propagation of the instrument errors for those measured quantities 
that appear in the materials balance equation and (2) substituting 
measured values and their error standard deviations into this rela- 
tion and calculating the variance of the materials balance. The au- 
thors have developed an interactive, menu-driven computer pro- 
gram, called PROFF (for PROcessing and Fuel Facilities), that 
considerably reduces the effort required to make the variance and 
covariance calculations needed to determine the detection sensitivi- 
ty of a materials accounting system. PROFF is discussed in this 
paper. 


3560 A subtractive approach to interior intrusion detec- 
tion system design. Sons, R.J.; Graham, R.H. Jr. (Sandia Na- 
tional Labs., Advanced Technology Div., Albuquerque, 
NM 87185). Nuclear Materials Management; 15: 260- 
263(1986). (CONF-860654—). 

From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orleans, LA, USA (22 Jun 1986). 

This paper discusses the subtractive approach to interior in- 
trusion detection system design which assumes that all sensors are 
viable candidates until they are subjected to the constraints imposed 
by a particular facility. The constraints are determined by a se- 
quence of questions concerning parameters such as threat definition, 
facility description and operation, environment, assets to be protect- 
ed, security system capabilities, and cost. As a result of the ques- 
tioning, some sensors will be eliminated from the candidate list, and 
the “best” set of sensors for the facility will remain. This form of 

ing could be incorporated into an expert system aiding 
future intrusion detection system designs. 
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3561 A role for distributed in advanced nu- 
clear materials control and accountability systems. 
R.M.; Whitty, W.J.; Ford, W.; Strittmatter, ater, RB. (Eos 
Alamos National Lab., Safeguards Systems Group, Los 
Alamos, NM 87545). Nuclear Materials Management; 15: 
366-372(1986). (CONF-860654—). 

From 27. annual meeting of the Institute of Nuclear Materi- 

it; New Orleans, LA, USA (22 Jun 1986). 

Networking and distributed processing hardware and soft- 
ware have the potential of greatly enhancing nuclear materials con- 
trol and account-ability (MC&A) systems, both from safeguards and 
process operations perspectives while allowing timely integrated 
safeguards activities and enhanced computer security at reasonable 
cost. A hierarchical distributed system is proposed consisting of 
groups of terminals and instruments in plant production and sup- 
port areas connected to microprocessors that are connected to 
either larger microprocessors or minicomputers. The structuring 
and development of a limited distributed MC&A prototype system, 
including human engineering concepts, are described. Implications 
of integrated safeguards and computer security concepts to the dis- 
tributed system design are discussed. 


3562 Technology transfer: Insider protection workshop. 
Strait, R.S.; Renis, T.A. (Lawrence Livermore National 
Lab., Livermore, CA). Nuclear Materials Management; 15: 
312-315(1986). (CONF-860654—). Contract W-7405-ENG- 
48. 


From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orleans, LA, USA (22 Jun 198 

The Safeguards Evaluation Method--Insider t, devel- 
oped by Lawrence Livermore National Laboratory, is a field-appli- 
cable tool to evaluate facility safeguards against theft or diversion 
of special nuclear material (SNM) by nonviolent insiders. To ensure 
successful transfer of this technology from the laboratory to DOE 
field offices and contractors, LLNL developed a three-part pack- 
age. The package includes a workbook, user-friendly microcomput- 
er software, and a three-day training program. The workbook 
guides an evaluation team through the Safeguards Evaluation 
Method and provides forms for gathering data. The microcomputer 
software assists in the evaluation of safeguards effectiveness. The 
software is designed for safeguards analysts with no previous com- 
puter experience. The three-day training program is called the In- 
sider Protection Workshop. The workshop students learn how to 
use the workbook and the computer software to assess insider vul- 


nerabilities and to evaluate the benefits and costs of potential im- 
provements. 


System. Geoffrion, R.R.; Bussolini, P.L.; Stark, W.A.; Ahl- 


quist, A.J.; Sanders, K.E.; Rubinstein, G. (Los Alamos Na- 
tional Lab., Los Alamos, NM). Nuclear Materials Manage- 
ment; 15: 347-350(1986). (CONF-860654—). 

From 27. annual meeting of the Institute of Nuclear Materi- 


als re: New Orleans, LA, USA (22 Jun a 
The International Atomic Energy Agency ) safe- 


guards program provides assurance to the international community 
that nations are complying with nuclear safeguards treaties. In one 
aspect of the program, the Department of Safeguards has devel- 
oped a twin Minolta camera photo surveillance systems program to 
assure itself and the international community that material handling 
is accomplished according to safeguards treaty regulations. The 
camera systems are positioned in strategic locations in facilities such 
that objective evidence can be obtained for material transactions. 
The films are then processed, reviewed, and used to substantiate the 
conclusions that nuclear material has not been diverted. Procedures 
have been developed to document and aid in: 1) the performance of 
activities involved in positioning of the camera system; 2) installa- 
tion of the systems; 3) review and use of the film taken from the 
cameras. 


3564 An alarm multiplexer communication system. Her- 
rera, G.V. (Sandia National Labs. Albuquerque, NM 
87185). Nuclear Materials Management; 15: 51-161(1986). 
(CONF-860654—). 

From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orleans, LA, USA (22 Jun 1986). 


A low cost Alarm Multiplexer Communication System 
(AMCS) has been developed to perform the security sensor moni- 
toring and control functions and to provide remote relay control 
capability for integrated security systems. AMCS has a distributed 
multiplexer/repeater architecture with up to four dual communica- 
tion loops and dual control computers that guarantee total system 
operation under any single point failure condition. Each AMCS can 
control up to 4096 sensors and 2048 remote relays. AMCS reports 
alarm status information to and is controlled by either one or two 
Host computers. This allows for independent operation of primary 
and backup security command centers. AMCS communicates with 
the Host computers over an asynchronous serial communication 
link and has a message protocol which allows AMCS to fully re- 
cover from lost messages or large blocks of data communication 
errors. This paper describes the AMCS theory of operation, AMCS 
fault modes, and AMCS system design methodology. Also, cost 
and timing information is presented. AMCS is being used and con- 
sidered for several DOE and DOD facilities. 


3565 Attractiveness to theft or diversion as a consider- 
ation in the physical protection of SNM. Cardwell, R.G.; 
Williams, J.D.; Erkkila, B.H.; Heidel, G.M.; Carlson, R.L. 
(Oak 4 A 212 Plant, Martin Marietta Energy Systems, 
Inc., Oak idee: ™ 37831). Nuclear Materials eegenene 
15: a 986). (CONF-860654—). Contract ACO05- 
84OR2 


ial 21. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orleans, LA, USA (22 Jun 1986). 

There is a growing consensus among responsible 
for the handling and protection of nuclear materials that certain 
types and forms of Special Nuclear Materials (SNM) in Department 
of Energy (DOE) Category I can be moved to a lower category 
because of their relative unattractiveness for theft or diversion. A 
collective effort by the authors to create a model based on such an 

“attractiveness factor” resulted in a “decision tree” that will deter- 
mine a suitable category of protection for each particular group or 
batch of material. The tree considers (in addition to quantity) such 
factors as type and condition, selfprotecting radiation level, piece 
size, dispersion or dilution, spacing in storage, and ease of recovera- 
bility. 


SENLEX: Sensor layout expert system. Ward, 
ID; Sena, K.J. (Sandia National Labs., Panein nty que, NM). 
Nuclear Materials Management; 15: 264-268(1986). (CONF- 
860654—). 

From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orleans, LA, USA (22 Jun 1986). 

An expert system is under development to carry out intru- 
sion detection sensor placement for physical security systems. 
Expert systems are computer programs that use symbolic program- 
ming techniques to duplicate the reasoning processes of human ex- 
perts. Because sensitive facilities often require complex, multi- 
sensor intrusion detection systems, the design rules for achieving 
high levels of detection performance are not easily transferred to 
novices. Since these design rules reside in the minds of the individ- 
ual experts performing the tasks, the need to consolidate this 
knowledge in a form that is available to others was a driving force 
in this project. The first phase of this project is described in this 
paper. It consists of an expert system for sensor placement in a 
graded clear zone. The program has the capability of handling sev- 
eral different sensor types and of coordinating the placement of 
multiple sensor types. The designs produced by the program in 
comparison with the designs produced by human experts are dis- 
cussed. 


3567 Vehicle barrier systems. Sena, P.A. (Access 
Denial Technology Div., Sandia National Labs., Albuquer- 
que, NM 87185). Nuclear Materials Management; 15: 132- 
137(1986). (CONF-860654—). 

From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orleans, LA, USA (22 Jun 1986). 

The ground vehicle is one of the most effective tools avail- 
able to an adversary force. Vehicles can be used to penetrate many 
types of perimeter barriers, transport equipment and personnel rap- 
idly over long distances, and deliver large amounts of explosives di- 
rectly to facilities in suicide missions. The function of a vehicle bar- 
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rier system is to detain or disable a defined threat vehicle at a se- 
lected distance from a protected facility. Numerous facilities are in- 
stalling, or planning to install, vehicle barrier systems and many of 
these facilities are requesting guidance to do so adequately. There- 
fore, vehicle barriers are being evaluated to determine their stop- 
ping capabilities so that systems can be designed that are both bal- 
anced and capable of providing a desired degree of protection. 
Equally important, many of the considerations that should be taken 
into account when establishing a vehicle barrier system have been 
identified. These considerations which pertain to site 

barrier selection, system integration and operation, and vehicle/bar- 
rier interaction, are discussed in this paper. 


3568 The use of aqueous foam to reduce radioactive ma- 
terial dispersal in sabotage Hartman, W.F. (Sandia 
National Labs., Albuquerque, NM). Nuclear Materials Man- 
agement; 15: 138-142(1986). (CONF-860654—). 

From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orl USA (22 Jun 19 

poogeen hon thors pl rede ry ape 
involves the use of a large quantity of high explosive to disperse 
radioactive material into the atmosphere. This paper discusses the 
possible use of aqueous foam to reduce the consequences of such an 
event under the assumption that the location of the explosive is 
known and that some minimal time is available to emplace a mitiga- 
tion system. Work conducted over the past several years has shown 
that low expansion ratio aqueous foams (e.g., 60 parts of air to one 
part water-soap concentrate solution by volume) exhibit exemplary 
properties in reducing the effects of a detonation. Not only does the 
foam significantly reduce the release of fine particulate which at- 
tempt to pass through it, but it also exhibits unusual pressure at- 
tenuation properties. Data demonstrating both the particle capture 
and pressure attenuation properties are presented along with infor- 
mation relative to generation of foam and some of the logistical 
constraints involved in its use. 


The use of storage tank holdup measurements to 
nee inventory differences in an ion process. 
Bonner, C.; Marshall, R. (Los Alamos National Lab., Los 
Alamos, NM 87545). Nuclear Materials Management; 15: 
102-104(1986). (CONF-860654—). 

From 27. annual meeting of the Institute of Nuclear Materi- 

als Management; New Orleans, LA, USA (22 Jun 1986). 

Inventory differences (ID) in an ion exchange process area 
have plagued the Los Alamos National Laboratory for years. The 
problem has always been attributed to plutonium precipitation in 
banks of horizontally oriented storage tanks; however, efforts to 
maintain the precipitates at low enough or even stable levels failed. 
When the ID problem became particularly troublesome in the 
spring of 1985, the authors evaluated two different gamma-based 
measurement techniques for estimating tank holdup. Not only did 
holdup estimates made by the two techniques agree, but plutonium 
recovered during intensive tank cleanout confirmed that the holdup 
measurements were of sufficient accuracy to be used for material 
balance adjustments. The measurement method chosen for routine 
use is somewhat unique since it is calibrated using tank cleanout 
data and requires no transmission corrections. The holdup measure- 
ments are made on a monthly basis and have dramatically reduced 
end-of-month inventory differences. This paper presents both a de- 
scription of the measurement methodology and the inventory differ- 
ence improvements. 


3570 Modeling response variation for radiometric calori- 
meters. Mayer, R.L. (Monsanto Research Corp.,-Mound, 
Miamisburg, OH 45342). Nuclear Materials Management; 15: 
237-241(1986). (CONF-860654—). 
From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orl USA (22 Jun 198 
helemenio aoa wel used in = DOE com- 
plex for accountability measurements of plutonium and tritium. 
Proper characterization of response variation for these instruments 
is, therefore, vital for accurate assessment of measurement control 
as well as for propagation of error calculations. This is not difficult 
for instruments used to measure items within a narrow range of 
power values, however, when a single instrument is used to meas- 
ure items over a wide range of power values, improper estimates of 
uncertainty can result since traditional error models for radiometric 
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calorimeters assume that uncertainty is not a function of sample 
power. This paper describes methods which can be used to accu- 
rately estimate random response variation for calorimeters used to 
measure items over a wide range of sample powers. The model is 
applicable to the two most common modes of calorimeter oper- 
ation; heater replacement and servo control. 


3571 Safeguards resource management. Strait, R.S. 
(Lawrence Livermore National Lab., Livermore, CA). Nu- 
clear Materials Management; 15: 246-250(1986). (CONF- 
860654—). Contract W-7405-ENG-48. 

From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New —— LA, USA (22 Jun 1986). 

Protecting nuclear materials is a challenging problem for fa- 
dine datas Ud conde tebtinal eaten of peatlit Genes, 
facility managers rely on diverse safeguards measures, including 
elements of physical protection, material control and accountability, 
and human reliability programs. Deciding how to upgrade safe- 
guards systems involves S difficult tradeoffs between increased pro- 
tection and the costs and operational impact of protection measures. 
Effective allocation of safeguards and security resources requires a 
prioritization of systems upgrades based on a relative measure of 
upgrade benefits to upgrade costs. Analytical tools are needed to 
help safeguards managers measure the relative benefits and cost and 
allocate their limited resources to achieve balanced, cost-effective 
protection against the full spectrum of threats. This paper presents 
a conceptual approach and quantitative model that have been de- 
veloped by Lawrence Livermore National Laboratory to aid safe- 
guards managers. 


3572 LAVA: A framework for automated 
risk assessment. Smith, iy Brown, D.C.; Erkkila, T.H.; 
FitzGerald, P.D.; Lim, J.J.; i, L.; Phillips, J.R.; Ti- 
singer, R.M. (Los Alamos Nati Lab., 


Los Alamos, NM 
87545). Nuclear Materials Management; 15: 256-259(1986). 


(CONF-860654—). 
From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orleans, LA, USA (22 Jun 1986). 

At the Los Alamos National Laboratory the authors are de- 
veloping the framework for generating knowledge-based systems 
that perform automated risk analyses on an organizations’s assets. 
An organization's assets can be subdivided into tangible and intangi- 
ble assets. Tangible assets include facilities, material, personnel, and 
time, while intangible assets include such factors as reputation, em- 
ployee morale, and technical knowledge. The potential loss expo- 
sure of an asset is dependent upon the threats (both static and dy- 
namic), the vulnerabilities in the mechanisms protecting the assets 
from the threats, and the consequences of the threats successfully 
exploiting the protective systems vulnerabilities. The methodology 
is based upon decision analysis, fuzzy set theory, natural language 
processing, and event tree structures. The Los Alamos Vulnerabil- 
ity and Risk Assessment (LAVA) methodology has been applied to 
computer security. The program generates both summary reports 
for use by both management personnel and detailed reports for use 
by operations staff. 


Lessons learned in streamlining the preparation of 
SNM solution standards. Clark, J.P.; Johnson, S.R. (E.I. du 
Pont de Nemours and Co., Savannah River Plant, Aiken, 
SC 29808). Nuclear Materials Management; 15: 220- 
224(1986). (CONF-860654—). Contract AC09-76SR00001. 

From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orleans, LA, USA (22 Jun 1986). 

Improved safeguard measures have produced a demand for 
greater quantities of reliable SNM solution standards. At the Savan- 
nah River Plant (SRP), the demand for these standards has been 
met by several innovations to improve the productivity and reliabil- 
ity of standards preparations. With the use of computer controlled 
balances, large batches of SNM stock solutions are prepared on a 
gravimetric basis. Accurately dispensed quantities of the stock solu- 
tion are weighed and stored in bottles. When needed, they are 
quantitatively transferred to tared containers, matrix adjusted to 
target concentrations, weighed, and measured for density at 25°C. 
Concentrations of SNM are calculated both gravimetrically and vo- 
lumetrically. Calculated values are confirmed analytically before 
the standards are used in measurement control program (MCP) ac- 
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tivities. The lessons learned in streamlining the preparation of SNM 
solution standards are discussed in this paper. 


3574 A facility model for the Los Alamos Plutonium Fa- 
cility. Coulter, C.A.; Thomas, K.E.; Sohn, C.L.; Hench, 
K.W.; Yarbro, T.F. ‘(Safeguar ds Sys tems Group). Nuclear 

-860654— 


From 27. annual meeting of the Institute of Nuclear Materi- 
als res New Orleans, LA, USA (22 Jun 1986). 
Los Alamos Pt ity contains more than 


Materials Management; 15: 171- 176(1986). (CO 


utonium F 
sixty ae essing and handles a large variety of nuclear materials, 
including many forms of plutonium-bearing scrap. The management 
of the Plutonium Facility is supporting the development of a com- 
puter model of the facility as a means of effectively integrating the 
large amount of information required for material control, process 
planning, and facility development. The model is designed to pro- 
vide a flexible, easily maintainable facility description that allows 
the facility to be represented at any desired level of detail within a 
single modeling framework, and to do this using a model program 
and data files that can be read and understood by a technically 
qualified person without modeling experience. These characteristics 
were achieved by structuring the model so that all facility data is 
contained in data files. Use of the model is illustrated by applying it 
to two configurations of a fictitious nuclear material processing 
line. 


3575 Nuclear materials accounting, helping the facility 
operator. Barnes, J.W.; Thomas, K.E. (Los Alamos National 
Lab., Los Alamos, NM 87545). Nuclear Materials Manage- 
ment; 15: 177-184(1986). (CONF-860654—). 

From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orleans, LA, USA (22 Jun 198 

A modern materials control and accounting (MC .) system 
can provide major benefits to production personnel. It can enhance 
understanding of process systems performance, localize and recon- 
cile material losses, and identify instruments that are out-of-calibra- 
tion or malfunctioning. Examples of the above MC&A system ap- 
plication are given. The authors show how Operations personnel 
can use an MC&A system to their advantage rather than letting the 
MC&A systems take advantage of them. 


3576 A user-friendly Interactive Control Module for 
safeguards equipment. Holt, R.C. (Sandia National Labs., Al- 
buquerque, NM). Nuclear Materials Management; 15: 342- 
346(1986). (CONF-860654—). 

From 27. annual meeting of the Institute of Nuclear Materi- 
als aeggenaat: New Orleans, LA, USA (22 Jun 1986). 

The use of a microprocessor-based Interactive Control 

Module (ICM) to provide inspector interface to Containment and 
Surveillance equipment is described. This module has the operating 
procedures stored in system memory and uses a Liquid Crystal Dis- 
play (LCD) with “Soft Key” input to guide the Inspector through 
the setup and review procedures in a prescribed order. A small 
printer is included to provide a hard-copy record of the setup, 
review, and diagnostic data. The use of this module should reduce 
the requirements for special training, minimize record keeping, and 
enhance inspector use of the equipment. 


3577 Development of a self-navigating mobile interior 
robot application as a security guard/sentry. Klarer, ad 
Harrington, J.J. (Advanced Technologies Develo 

Div., Sandia National Labs., Albuquerque, NM). a 
Mevericl Management; 15: 402-408(1986). (CONF-860654— 


From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orleans, LA, USA (22 Jun 1986). 

This paper describes a mobile robot system designed to func- 
tion as part of an overall security system at a high security facility. 
The featu-es of this robot system include specialized software and 
sensors for navigation without the need for external locator beacons 
or signposts, sensors for remote imaging and intruder detection, and 
the ability to communicate information either directly to the elec- 
tronic portion of the security system or to a manned central control 
center. Other desirable features of the robot system include low 
weight, compact size, and low power consumption. The robot 
system can be operated either by remote manual control, or it can 


operate autonomously where direct human control can be limited 
to the global command level. The robot can act as a mobile remote 
sensing platform for alarm assessment or roving patrol, as a point 
sensor (sentry) in routine security applications, or as an exploratory 
device in situations potentially hazardous to humans. This robot 
system may also be used to “walk-test” intrusion detection sensors 
as part of a routine test and maintenance program for an interior 
intrusion detection system. The hardware, software, and operation 
of this robot system are briefly described herein. 


3578 Future role of AlI/Robotics in physical security. 
Jacobs, J. (Sandia National Labs., Albuquerque, NM). Nu- 
clear Materials Management; 15: 386-391(1986). (CONF- 
860654—). 

From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orleans, LA, USA (22 Jun 1986). 

Manpower requirements for physical security systems place 
a heavy burden on operating security budgets. Technology innova- 
tions which free personnel or which make security personnel more 
efficient in carrying out their tasks is an important means of dealing 
with budget and manpower constraints. It is believed that AI/Ro- 
botics will be important technologies to alleviate these problems in 
the future. There are three types of applications for AI and Robot- 
ics technology that may: (1) help security personnel perform their 
tasks more effectively or efficiently, (2) perform tasks that security 
personnel would otherwise perform (free up people), and (3) per- 
form tasks that cannot be performed by security personnel at this 
time. This paper discusses the various types of security applications 
that are presently being considered for the above areas and briefly 
describes a few examples of the application of this technology. 


Advances in software development for = 
sinainiis for alarm and emergency management consoles. 
Moseley, M.R.; Olson, C.E. (Sandia National Labs., Albu- 
querque, NM). Nuclear Materials Management; 15: 397- 
401(1986). (CONF-860654—). 

From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orleans, LA, USA (22 Jun 1986). 

Recent advances in technology allow features like voice syn- 
thesis, voice and speech recognition, image understanding, and in- 
telligent data base management to be incorporated in computer 
driven alarm and emergency management information systems. 
New software development environments make it possible to do 
rapid prototyping of custom applications. Three examples using 
these technologies are discussed. 1) Maximum use is made of high- 
speed graphics and voice synthesis to implement a state-of-the-art 
alarm processing and display system with features that make the 
operator-machine interface efficient and accurate. 2) An application 
generator which has the capability of “building” a specific alarm 
processing and display application in a matter of a few hours, using 
the site definition developed in the security planning phase to 
produce the custom application. 3) A software tool, is described 
which permits rapid prototyping of human-machine interfaces for a 
variety of applications including emergency management, alarm dis- 
play and process information display. 


3580 Nuclear material control and accounting by proc- 
ess simulation with smalltalk. O'Rourke, P.E.; Soper, P.D. 
(E.I. du Pont de Nemours & Co., Inc., Savannah River 
Lab., Aiken, SC 29808). Nuclear Materials Management; 15: 
379-385(1986). (CONF-860654—). 

From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orleans, LA, USA (22 Jun 1986). 

Smalltalk, an object oriented computer language, enables 
programmers to build data structures and code which explicitly re- 
flect the structure and working of a facility in an easily understood 
fashion. This paper discusses demonstration material control and ac- 
counting system that has been written in Smalltalk for the IBM PC- 
XT computer using the methods environment from Digitalk, Inc. 
The system is designed to track uranium through a processing facil- 
ity. The objects are generic and not specific to any facility, objects 
like vault positions or tanks are created from classes of objects 
called uranium accounts. Uranium account objects are connected 
by a list of transfer rules which should reflect the operation of the 
facility. If operations or equipment are changed, only those rules or 
objects which simulate the affected components must be changed. 





By the nature of Smalltalk code, other objects will not be affected 
by these changes. 


3581 A three-level approach to quality programs for re- 
search, development, and production. Davis, A.H.; Bussolini, 
P.L.; Geoffrion, R.R. (Los Alamos National Lab., Los 
Alamos, NM). Nuclear Materials Management; 15: 497- 
498(1986). (CONF-860654—). 

From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orleans, LA, USA (22 Jun 1986). 

A primary mission of the Los Alamos National Laboratory 
is to develop nuclear weapons systems for the Department of De- 
fense. The activities included in this effort cover a broad spectrum 
ranging from pure research to routine production. In order to pro- 
vide a workable framework for a comprehensive quality assurance 
program for these varied activities, the authors have proposed a 
three-level structure of quality plans, corresponding to a rough 
classification of the weapons work into three general categories. 
These categories are: 1) research into materials and processes, and 
preliminary development; 2) design, development, and fabrication 
of prototype components; 3) routine production, analysis, or refine- 
ment activities. The first category requires a quality program to 
assure the validity, reliability, and retrievability of the information 
developed; this is accomplished by a conscientious application of 
what is generally recognized as good laboratory practice. The 
second category requires in addition a strong emphasis on design 
review and inspection. For the third category, a comprehensive 
quality program is appropriate, following the general guidelines of 
NQA-1. 


3582 Application of Quality Assurance to MC&A sys- 
tems. Skinner, A.J.; Deivin, W.L. (Savannah River Oper- 
ations Office, U.S. Dept. of Energy, Aiken, SC). Nuclear 


ee Management; 15: 488-493(1986). (CONF-860654— 


From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orleans, LA, USA (22 Jun 1986). 

Quality Assurance has been applied to the MC&A function 
within the Department of Energy’s Savannah River Operations 
Office. It was applied to both the activities used to operate the 
MC&A Branch and the activities used by the Branch to overview 
the MC&A function of DOE/SR’s contractor. In this paper, the 
principles of quality assurance are reviewed and their application at 
DOE/SR is discussed. In addition, quality assurance can be applied 
to the broader MC&A functions required of those facilities produc- 
ing, using, and handling nuclear materials. Application of quality 
assurance to those broader functions is also discussed. 


3583 The development and current activities of the DOE 
Inspection and Evaluation (I&E) Program. Tubbs, D.C. (U.S. 
Dept. of Energy, Washington, DC 20585). Nuclear Materi- 
als Management; 15: 437-445(1986). (CONF-860654—). 

From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orleans, LA, USA (22 Jun 1986). 

Two oversight groups have reviewed the I&E program. 
Both of these groups cited the need for formal documented stand- 
ards and criteria as the basis for conducting I&E inspections. It was 
expected that the formal DOE orders could be used to define the 
needed standards and criteria. The publication of an updated DOE 
order on physical protection in November 1985 was expected to be 
a useful source of the standards and criteria. However, when the 
order was issued and reviewed, it became apparent that many 
policy gaps still existed and that if standards and criteria for IZE 
were to be available, they would have to be developed. Therefore, 
in November 1985, the I&E inspection schedule was interrupted for 
this development effort. In the following paper, the authors discuss 
the approach taken to develop these standards and criteria, their 
present status, and plans for their use in the future I&E program. 
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3584 (CONF-861114—13) Isotope materials availability 
and services for target production at the Oak Ridge National 
Laboratory. Ratledge, J.E.; Dahl, T.L.; Ottinger, C.L.; 
Aaron, W.S.; Adair, H.L. (Oak Ridge National Lab., ™N 
(USA)). 1986. Contract AC05-840R21400. 16p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE87001935. 

From 9. international conference on application of accelera- 
tors in research and industry; Denton, TX, USA (10 Nov 1986). 

Materials available through the Isotope Distribution Pro- 
gram include separated stable isotopes, byproduct radiosotopes, and 
research quantities of source and special nuclear materials. Isotope 
products are routinely available in the forms listed in the product 
description section of the Isotopes Products and Services Catalog 
distributed by the Oak Ridge National Laboratory (ORNL). Differ- 
ent forms can be provided in some cases, usually at additional cost. 
Routinely available services include cyclotron target irradiations, 
fabrication of special physical forms, source encapsulation, ion im- 
plantation, and special purifications. Materials and services that are 
not offered as part of the routine distribution program may be made 
available from commercial sources in the United States. Specific 
forms of isotopic research materials include thin films and foils for 
use as accelerator targets, metal or other compounds in the form of 
bars or wires, and metal sheets. Methods of fabrication include 
evaporation, sputtering, rolling, electrolytic deposition, pressing, 
sintering, and casting. High-purity metal forms of plutonium, ameri- 
cium, and curium are prepared by vacuum reduction/distillation. 
Both fissionable and nonfissionable neutron dosimeters are prepared 
for determining the neutron energy spectra, flux, and fluence at 
various locations within a reactor. Details on what materials are 
available and how the materials and related services can be ob- 
tained from ORNL are described. 


3585 (LBL—22188) Improvements to the helium-jet cou- 
pled on-line mass separator RAMA. Bloennigen, F.B.; Moltz, 
D.M.; Lang, T.F.; Knoll, W.F.; Xu, X.; Hotchkis, M.A.C.; 
Reiff, J.E.; Cerny, 5. (Lawrence Berkeley Lab., CA (USA)). 
Aug 1986. Contract AC03-76SF00098. 19p. (CONF- 
860815—8). NTIS, PC A02/MF A0l; GPO Dep. File 
Number DE87001886. 

From 11. international conference on electromagnetic iso- 
tope separators and techniques related to their applications; Los 
Alamos, NM, USA (18 Aug 1986). 

Some general improvements to the on-line mass separator 
RAMA have yielded a factor of five increase in yield for most ele- 
ments. By placing the ion source region at the full accelerating po- 
tential of 20 kV, the effective skimmer-plasma distance has been re- 
duced from 12 cm to <2 cm. Changes in the helium-jet chamber 
and large volume pumping arrangement necessitated by placing the 
ion source region at high voltage are also given. Finally, details for 
a new highly shielded detector station are presented. 


3586 Lawrence Livermore National ag atomic 
vapor laser isotope separation program. Spaeth, M. (Law- 
rence Livermore National Lab., P.O. Box 808, Livermore, 
CA 94550). pp 84 of Proceedings of the conference on 
lasers and electro-optics. Washington, DC; Optical Society 
of America (1986). (CONF-860622—). 

From OSA/IEEE conference on lasers and electro-optics 
(CLEO '86); San Francisco, CA, USA (9 Jun 1986). 

This review updates the status, key features, and advantages 
of the atomic vapor laser isotope separation (AVLIS) program. 
The program was selected a year ago by the Department of 
Energy as the technology of the future for uranium enrichment in 
the U.S.A. 
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3587 (JAERI-M—85-051) Development of a process for 
radiation disinfection and composting of sewage sludge. 
Kawakami, Waichiro; Hashimoto, Shoji; Nishimura, Koichi; 
Watanabe, Hiromasa; Watanabe, Hiroshi. (Japan Atomic 
—_ Research Inst., Tokyo; Japan Atomic Energy Re- 

Inst., Takasaki, Gunma. Takasaki Radiation Chemis- 
try ui teenetel Establishment). May 1985. 173p. (In Japanese). 
NTIS (US Sales Only), PC A08/MF AOl. File Number 
DE87700136. 

Radiation disinfection of sewage sludge and composting of 
the irradiated sludge were studied for a purpose of their safe land 
application from a viewpoint of environment protection and benefi- 
cial utilization of resources. Seasonal changes of total bacterial 
number and coliform number in sludge cake, those of the dose re- 
quired for disinfection and the regrowth of bacteria after disinfec- 
tion were examined. Determination of residual bacteria were also 
carried out. The dose for disinfection of coliform was 0.3-0.5 
Mrad(3-5 kGy). Fermentation conditions such as temperature, pH, 
pressure, buking agent and seeds, were studied in addition to con- 
tinuation and scale-up of the process for aerobic fermentation of ir- 
radiated sludge for a purpose of shortening the period for primary 
fermentation. And conditions for maintaining high oxygen perme- 
ability of sludge and deordorization were also investigated. The op- 
timum conditions for composting were shown to be near 7 for pH, 
50°C for temperature. Composting in a continuous process was 
studied based on microbiological rate expressions, and it was shown 
that the composting rate could be estimated from batch-experimen- 
tal data. Composting in a large scale was investigated by using a 
small scale fermentor and a computer, and was estimated to have 
the same rate as in a small scale, when the fermentation conditions 
were maintained at the optimum. It was also shown that the diame- 
ter of sludge grain should be less than about 5 mm to obtain high 
oxygen permeability of sludge and maintain the fast rate in isother- 
mal composting, and that the evolution of ammonia which is an 
index of ill-smell would also cease within 3 days under the opti- 
mum conditions. The products obtained in the isothermal compost- 
ing of irradiated sludge were shown to be almost the same as those 
by usual composting processes using nonirradiated sludges. 


3588 (PPA-BEN—4, pp 59-66) Commercial irradiator. 
Holmes, P.D. (Ansell Malaysia Sdn. Bhd.). Apr 1985. NTIS 
(US Sales Only), PC A06/MF AOl. File Number 
DE87780025. (CONF-8504274—). 

From Workshop on the applications of ionizing technology 
in food preservation; Kuala Lumpur, Malaysia (25 Apr 1985). 

Commercial irradiation, the treatment of products with 
gamma radiation principally using a Cobalt-60 source, had its begin- 
nings in Europe and Australia 25 years ago. To date the most suc- 
cessful application of the process is the sterilization of medical 
products and, for a variety of reasons, gamma sterilization is now 
becoming dominant in this important field. Many other applications 
have been evaluated over the years and the most exciting is un- 
doubtedly food irradiation for which there is a vast potential. The 
commercial feasibility of setting up and irradiation facility is a com- 
plex subject and the selection of Cobalt-60 gamma plant depends on 
a number of technical and economic considerations. The parameters 
which determine the design and capacity of the optimum plant in- 
clude throughput, product size and dose requirements; a balance 
has to be struck between plant flexibility and overall economy. The 
Ansell irradiators are designed primarily for the sterilization of 
medical products although some experimental food irradiation has 
been done, particularly in Australia. 
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08 HYDROGEN 


Recent developments in hydrogen technology. Wil- 
aan K.D.; Edeskuty, F.J. Boca Raton, FL; CRC Press, 
Inc. (1985). 192p. 

This book presents the information on hydrogen systems 
with emphasis on the economics of hydrogen, thermochemical pro- 
duction processes, and the use of hydrogen as a fuel for automotive 
and aircraft applications. 


0801 Production 
REFER ALSO TO CITATION(S) 4175, 4484 


(EUR—9113) Development of a process for the 
saaaiual photochemical dissociation of water by sunlight. 
Harriman, A.; Porter, G. (Commission of the European 
Communities, ’ Luxembourg). 1984. 62p. European Commu- 
nity Information Service, 2100 M St., NW, Suite 707, Wash- 
ington, DC 20037. 

In a comprehensive investigation both homogeneous and 
heterogeneous systems have been studied for the photodissociation 
of water by sunlight. It has been attempted throughout, to study 
reaction mechanisms, monitor reactive intermediates, analyse any 
gaseous products quantitatively and obtain reproducible results. 
Photodissociation of water in homogeneous solution must be based 
on a photoredox reaction. It has been possible to optimize the parti- 
tioning of an ion-pair intermediate in favour of ion products, which 
can be used to reduce or oxidize water with the aid of active cata- 
lysts: ultrafine stable Pt colloids for Hz, RuO2 on an inert oxide 
support for Oz. Photodissociation of water under heterogeneous 
systems: via semiconductor powders loaded with catalytic deposits: 
models for He evolution from water based on CdS, for O2 based on 
CdO or WOs; complete photodissociation with TiOz loaded with 
small deposits of RuO2. A thin film of Pt applied to the semicon- 
ductor surface improves the yield of gaseous substances. 


3591 (EUR—9221) Development and demonstration of 
alkaline electrolytic hydrogen production systems based on in- 
organic - membrane - electrolyte technology. Vandenborre, 
H. (Commission of the European Communities, Luxem- 
bourg). 1986. 164p. European Community Information 
— 2100 M St., NW, Suite 707, Washington, DC 

This report summarizes the experimental results obtained 
July 1980 to December 1982 in sub-programme "Production and 
Utilization of Hydrogen” of the 2nd research programme on 
Energy (1979-1983) in confirmation of work from 1976 onwards. 
The major aim of the R and D programme is to optimize efficiency 
of electrical energy use and capital utilization for water electrolyses 
in order to minimize the hydrogen production cost. In electrolyser 
cell design this means: reducing cell voltage and increasing current 
density respectively, plus requirement of long life time for compo- 
nents. The newly developed IME technology uses a patented mem- 
brane, based on the inorganic ion exchanger polyantimonic acid 
(PAM). The catalytically activated electrodes are pressed against it 
and hydrogen is produced under pressure (up to 0.5 MPa) at cur- 
rent densities up to 12.500 Am~? and temperatures not exceeding 
120°C. To obtain a further reduction in cell voltage, electrodes 
based on different types of electrocatalysts (iron and nickel sul- 
phide) were investigated. An extensive study aimed at a fundamen- 
tal understanding of the mechanism of the hydrogen evolution reac- 
tion on such electrodes was carried out. The membrane and elec- 
trodes were built together in electrolysis modules of the bipolar 
type, and optimisation of the unit cell design attempted, the per- 
formance of bipolar electrolysis multicell investigated. 











3592 (EUR—9775) High-temperature electrolysis of 
water vapour: a study of doped cathode interfaces. Schouler, 
E.J.L.; Hammou, A.; Oumari, D.; Henault, M. (Commission 
of the European Communities, Luxembourg). 1985. ra = 
French). E Community Information Service, 2 

M St., NW, Suite 707, Washington, DC 20037. 

This work dealt the improvement of the water vapor reduc- 
tion in stabilized zirconia based cells by doping the cathode inter- 
face with the Ce**/Ce* redox couple. A preparation technique of 
such an interface transposable to an industrial scale is proposed. It 
consists in coating porous zirconia substrates by spraying a dilution 
of ceria in water prior to high temperature sintering. Automatisa- 
tion of the spraying phase guarantees the homogeneity and repro- 
ducibility of the layer. The catalytic activity of the doped interface 
has been studied by impedance spectroscopy in dynamical condi- 
tions. Besides the nature of the electrode material, the temperature, 
the concentration of the vapor, the major parameter of the study 
was the concentration in cerium. It has been shown that the maxi- 
mum efficiency of the doped interface was obtained for a concen- 
tration in cerium ranging between 4 and 10 weight percent. The re- 
sults have been analyzed by considering the relative contribution of 
the ionic and electronic conductivities of the electrolyte surface. 
The stability of the doping effect has been studied with respect to 
time, current density and repeated oxydo-reduction cycling. 


0806 Industrial And Commercial Use 
REFER ALSO TO CITATION(S) 4579 
0808 Properties 


3593 Experimental techniques for measuring the isen- 
trope of hydrogen to several Barker, L.M.; Asay, 
J.R.; Trucano, T.G.; Wise, J.L. (Sandia National Lab., Al- 
buquerque, NM). pp 455-459 of Shock waves in condensed 
matter. Gupta, Y.M. New York, NY; Plenum Press (1986). 
(CONF-850736—). 

From American Physical Society topical conference on 
shock waves in condensed matter; Spokane, WA, USA (22 Jul 
1985). 

A new experimental approach to the measurement of the 
high-pressure EOS of hydrogen is described. A cryogenic hydro- 
gen specimen, either liquid or solid, is located in the muzzle of a 
gun barrel between a tungsten anvil and another tungsten disk 
claled a shim. Helium gas in the gun barrel cushions the impacet 
and allows nearly isentropic compression of the hydrogen. The 
time-resolved pressure in the specimen is calculated from a laser in- 
terferometer measurement of the acceleration history of the anvil’s 
free surface, and volume measurements at specific times are made 
by combining laser interferometer data, which define the position 
of the anvil, with flash x-ray photographs which define the shim 
position. 


3594 Numerical studies of the dynamic isentropic load- 
ing of solid molecular hydrogen. Trucano, T.G.; Asay, J.R.; 
Barker, L.M.; Kerley, G.I. (Sandia National Lab., Albu- 
querque, NM). pp 461-465 of Shock waves in condensed 
matter. Gupta, Y.M. New York, NY; Plenum Press (1986). 
(CONF-850736—). 

From American Physical Society topical conference on 
shock waves in condensed matter; Spokane, WA, USA (22 Jul 
1985). 

This paper describes a dynamic technique for isentropically 
compressing solid molecular hydrogen specimens to multi-megabar 
pressures; the technique enables one to explore the equation of state 
in the region where the theoretical metal-insulator transition might 
occur. Because of the many novel features of this technique, com- 
putational simulations of the experiment have been used extensively 
in the design effort. The computational approach is discussed and 
some important conclusions of the work are presented; the authors 
consider the relevance of these results to the proposed experiment. 
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REFER ALSO TO CITATION(S) 3632, 4174, 4205, 4469 


3595 (DOE/PC/50804—14) CO + Hz reaction over ni- 
trogen-modified iron Final technical report, August 
1, 1982-December 31, 1985. Delgass, W.N. (Purdue Univ., 
Lafayette, IN (USA). School of Chemical Engineering). 
1985. Contract FG22-82PC50804. 120p. NTIS, PC A06/MF 
A01; GPO Dep. File Number DE86014658. 

Our study of iron nitrides has included the preparation, sta- 
bility, and catalytic kinetic behavior of these materials as Fischer- 
Tropsch synthesis (FTS) catalysts. Preparation of the three major 
phases (7'-Fe,N, <-Fe/sub x/N 2 < x < 3, zeta-Fe,N) is achieved 
by flowing NHs/H2 mixtures over reduced iron powders in the 
temperature range 250 to 500°C. The pure phases are easily identi- 
fied by Moessbauer spectroscopy. Using constant velocity Moess- 
bauer spectroscopy and mass spectral analysis we have (1) observed 
the expected fast decomposition of the nitrides in hydrogen, (2) 
shown that restricted access of hydrogen to the surface in the initial 
states of the decomposition can account for the low initial rate and 
the increase of the rate to a maximum, (3) show that the pure ni- 
tride phases are also very unstable in CO/Hg at Fischer-Tropsch re- 
action conditions, but in the presence of CO-containing gases the 
nitrides are converted to carbonitrides rather than a-iron. Loss of 
nitrogen from the carbonitrides during reaction is a slow process. 
On the fresh surface, hydrogen reacts preferentially with nitrogen 
rather than CO, removing approximately one monolayer of nitro- 
gen before methane production begins. The carbonitrides formed 
after steady state reaction over the three iron nitride starting mate- 
rials have been identified by Moessbauer spectroscopy. Kinetics of 
FTS at atmospheric pressure and 3/1 H2/CO over these phases are 
reported. The activity and selectivity over iron nitrides are similar 
to those over reduced iron, although high initial activity, higher 
olefin to paraffin ratios, high CO: production rate and overall 
higher activity for the € and zeta catalysts were noted for the ni- 
trides. Pretreatment of nitrided catalysts with CO resulted in a mo- 
mentary inhibition of all activity, whereas O2 pretreatment gave 
evidence of enhanced C, selectivity. 44 refs., 30 figs., 13 tabs. 


3596 (NP—7900090) Retrospective search on packed 
and fluidized bed reactors for anaerobic digestion. (Institute 
for Industrial Research and Standards, Dublin (Ireland). In- 
formation Technology Group). Jul 1986. 7ip. NTIS (US 
Sales —e PC A04/MF AO1. File Number DE87900090. 

This literature search covers the period 1980 to date. Reac- 
tors, fixed film reactors, fluidized bed reactors, packed bed reactors 
and upflow reactors for anaerobic digestion are included. 


3597 Overview for DOE's biomass thermochemical con- 
version program. Schiefelbein, G.F. (Pacific Northwest Lab., 
Richland, WA). pp 263-273 of Proceedings of FPRS indus- 
trial wood energy forum ‘83 No. 7, Vol. 2. Robinson, D. 
(ed.). Madison, WI; Forest Products Research Society 
(1985). (CONF- 830960—). 

From Industrial wood energy forum ‘83; Nashville, TN, 
USA (19 ~_ 

The U.S. Department of Energy (DOE) is actively develop- 
ing renewable energy sources through research and development 
programs sponsored by the Biomass Energy Technology Division. 
The objective of the Biomass Thermochemical Conversion Pro- 
gram is to conduct research that will lead to the establishment of 
cost-effective processes for the conversion of biomass resources 
into clean fuels and petrochemical substitutes. This paper provides 
an overview of research and development projects sponsored by 
the Biomass Thermochemical Conversion Program. Currently, this 
research can be divided into five areas: innovative combustion tech- 
nology; gasification technology; pyrolysis technology; direct lique- 
faction technology; and fundamental research on reaction mecha- 
nisms, kinetics and thermodynamics. Pacific Northwest Laboratory 
(PNL) was designated the lead laboratory for the biomass thermo- 
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chemical conversion program in 1980 with responsibility for overall 
field management of the program. These responsibilities include 
project selection, contract procurement, project monitoring and 
program planning. 


3598 Liquid fuels from biomass; an overview of research 
activities funded by DOE’s biomass thermochemical conver- 
sion program. Stevens, D.J. (Pacific Northwest Lab., Rich- 
land, WA). pp 433-441 of Proceedings of FPRS industrial 
wood energy forum ‘83 No. 7, Vol. 2. Robinson, D. (ed.). 
Madison, WI; Forest Products Research Society (1985). 
(CONF-830960—). 

From Industrial wood energy forum ‘83; Nashville, TN, 
USA (19 Sep 1983). 

The United States Department of Energy is sponsoring re- 
search on the thermochemical conversion of biomass into useable 
energy forms. This research effort is divided into three technology 
areas including gasification, liquid fuels, and combustion. In this 
paper, the organization of the program and a technical overview of 
present liquid fuels technology research is presented. 


3599 Scientific basis of gasifier design. Reed, T.B. 
(Solar Energy Research Institute, Golden, CO). pp 32 of 
Proceedings of the symposium on forest production re- 
search international - achievements and the future. Pretoria, 
South Africa; Council for Scientific Industrial Research 
(1985). (CONF-8504166—). 

From Woodgas in practice seminar - forest products re- 
search international symposium; Pretoria, South Africa (22 Apr 
1985). 

The chemistry, thermodynamics, kinetics and heat transfer of 
gasification are discussed with examples of the use of each. 36 ref- 
erences. 


3600 Biomass gasification reaction velocities. Reed, 
T.B.; Markson, M. (Solar Energy Research Institute, 
Golden, CO). pp 355-365 of Proceedings of FPRS industrial 
wood energy forum ‘83, No. 7, Vol. 2. Robinson, D. (ed.). 
Madison, WI; Forest Products Research Society (1985). 
(CONF-830960—). 

From Industrial wood energy forum ‘83; Nashville, TN, 
USA (19 Sep 1983). 

The propagation of gaseous flames is determined by the 
flame velocity, Vf (the rate at which the flame propagates into the 
unburned fuel/oxidant). In the same way, gasification of solid fuels 
depends on the gasification reaction velocity (Vr), the rate at which 
the reaction interface can move into the unreacted solid fuel. The 
authors have developed a simple laboratory transparent downdraft 
gasifier for measuring this velocity for a variety of fuels and condi- 
tions. Air or oxygen is drawn down through a 5-cm-diameter 
quartz tube. If the reaction zone remains stationary in the tube, Vr 
is simply the volumetric feed rate. For some input conditions, the 
position of the incandescent reaction zone is quite stable in the 
quartz tube. This position depends on the relative rates of the pro- 
duction of charcoal by pyrolysis of the biomass and gasification of 
the charcoal by the pyrolysis combustion gases and can move up or 
down, depending on conditions. In an uninsulated tube, the zone 
may move down indicating that the char gasification rate exceeds 
the pyrolysis rate. Adding insulation to the tube increases the tend- 
ency for the zone to move up, indicating that the pyrolysis rate is 
faster than the gasification rate. In practical gasifiers, it is necessary 
to stabilize the reaction front such that the propagation rate equals 
the feed rate. A number of methods of stabilizing this front have 
been found. The data and observations presented here help form 
the basis for a model of downdraft biomass gasification which is 
significantly different from previous models, and the authors are 
continuing to gather data for this model. 8 references. 


0902 Alcohol Fuels 
REFER ALSO TO CITATION(S) 3597, 3632 


(DOE/PC/80012—T5) Biological production of 
fuels from coal-derived gases. Quarterly report, June 20-Sep- 
tember 20, 1986. (Arkansas Univ., Fayetteville (USA)). 
1986. Contract AC22-85PC80012. 1lp. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87000840. 

Microorganisms may be used to convert coal to chemicals 
either directly or indirectly by their action on synthesis gas. Micro- 
bial process offer certain advantages over chemical conversions. 
Microorganisms exist and carry out conversions at ambient tem- 
peratures and pressures, which should result in substantial energy 
and equipment savings. Also, yields from microbial conversions are 
often as high as 95%, since the microorganism utilizes only a small 
fraction of the substrate for energy and growth. Under proper con- 
ditions, microbial conversions are quite specific, generally convert- 
ing a substrate into a single product, with perhaps a few by-prod- 
ucts. These advantages are offset by slower reaction rates and spe- 
cial reactor considerations, such as sterility, nutrient provision, etc. 
A more promising biological approach, perhaps, is the indirect coal 
conversion of raw synthesis gas by microorganisms capable of pro- 
ducing alcohols, acids, aldehydes, etc. from CO, CO:, He, and 
water. Therefore, a two step process is required; conventional coal 
gasification, followed by biological liquefaction. Some of these bio- 
logical reactions are known to occur, especially those that produce 
organic acids. Others that produce alcohols from acids or syngases 
appear promising and possible, but have not been examined. The 
known reactions use anaerobic organisms and give reasonable rates 
of reaction. These microorganisms usually produce a single product 
so that purification systems are simplified. Ordinary temperatures 
and pressures are used so that substantial capital and energy savings 
are possible. The purpose of this research is to demonstrate the fea- 
sibility of producing liquid fuels from the components of coal syn- 
thesis gas through indirect biological liquefaction. 26 refs., 4 tabs. 


3602 HF solvolysis of wood for ethanol production pre- 


liminary design, economics and identification of needed re- 
search. Downey, K.; SElke, S.; Hawley, M.; Lamport, 
D.T.A. (Michigan State Univ., East Louising). PP 458-469 
of Proceedings of FPRS industrial wood energy forum ‘83 
No. 7, Vol. 2. Robinson, D. (ed.). Madison, WI; Forest 
Products Research Society (1985). (CONF-830960—). 

From Industrial wood energy forum ‘83; Nashville, TN, 
USA (19 Sep 1983). 

Recent laboratory investigations have shown that HF sac- 
charification of wood has several potential advantages when com- 
pared to other saccharification technologies. These advantages are: 
(1) high yields of soluble sugars, (2) fluoride-free lignin, (3) low 
acid consumption, (4) only chipping and drying pretreatments, and 
(5) near ambient operating temperatures. Preliminary designs and 
economic evaluations of processes to convert wood to ethanol 
using both liquid and gas phase HF saccharification were done. 
The base case process produces 10 million gallons per year of anhy- 
drous ethanol. Standard fermentation and distillation technologies 
are used for converting the soluble sugars to ethanol. Economic 
sensitivities to HF losses, wood and ethanol selling prices, and cap- 
ital investment were determined. Results show that ethanol from 
wood using HF saccharification technology is potentially highly 
profitable on a commercial scale. However, several questions must 
be addressed in order to design a reliable HF process. The primary 
process uncertainties lie in the design of the HF reaction/recovery/ 
recycle system. 9 references. 
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REFER ALSO TO CITATION(S) 3597, 3598, 3632, 3636, 4202, 4204 


(NP—7900091) Retrospective search on combus- 


agricultural wastes. (Institute for Industrial Research and 

blin ). Information Technology 
Group). Apr 1986. 79p. NTIS, PC A05. File Number 
DE87900091. 

The combustion of forestry residues and of straw are dealt 
with in relation to the following: Agricultural Applications; Indus- 
trial Applications; Design; Performance and Properties; Economic 
Aspects; Environmental Aspects and Research programs. 


3604 (SERI/SP—234-2597) Atlas of the primary pyrol- 
ysis products of municipal solid waste and selected constitu- 
ents. Evans, R.J.; Soltys, M.N.; Milne, T.A. (Solar Energy 
Research Inst., Golden, CO (USA)). Dec 1984. Contract 
AC02-83CH10093. 136p. NTIS, PC A07/MF A0Ol; 1; GPO 
Dep. File Number DE87001107. 

This atlas of the pyrolysis products of municipal solid waste 
(MSW) and its constituents is intended to serve as a data base for 
investigations of the fundamental chemistry of the pyrolysis of this 

us material. The immediate goal of this sample compila- 
tion is to establish the range of variation in the pyrolysis product 
composition of MSW and to show that at least for refuse-derived 
fuels (RDF) this variation is generally within bounds that allow the 
systematic design of processes to convert these wastes to transport- 
able and storable liquid and gaseous fuels. This data base will also 
serve as an important tool in the effort to establish the major pri- 
mary and secondary pyrolysis mechanisms that control product 
composition and yield for the major constituents. The first part of 
this atlas shows the pyrolysis spectra of a variety of materials that 
contribute to RDF. re 
since it is the most important material in understanding the process- 
es that occur in MSW. Several synthetic polymers are also shown 
since they provide the major variable in pyrolyzate composition 
and demonstrate several key mechanisms in thermochemical con- 
version. Other entries in the constituents section are various paper 
samples, which show the range of variation of this major compo- 
nent of MSW and demonstrate the applicability of the parallel stud- 
ies being performed on biomass. A final section of constituents con- 
tains miscellaneous items such as rubber and paraffin, which may 
make a potentially t contribution to MSW and should be 
understood. 12 refs., 113 figs., 1 tab. 


0906 Gaseous Waste Fuels 


3605 (EEO-F—60/85/153) Use of landfill gas as a re- 
fuel in a water-tube boiler. A demonstration at 


placement 
Thames Board Ltd. . (Department of Energy, London (UK). 
Energy Efficiency Office). Jul 1985. 33p. SNTIS (US Sales 
Only)” PC ‘A03/MF A01. File Number DE86752701. 

Energy Efficiency Demonstration Scheme final report for 
the Energy Touhueiagy Su Unit jU), AERE, Harwell. 

A report is given of the use of gas as a supplementa- 
ry fuel for raising steam for board machine drying cylinders and for 
electricity generation at Thames Board Ltd., Purfleet. The project 
was supported by the Energy Efficiency Demonstration Scheme 
and results are presented for the independent monitoring of plant 
performance. The resulting energy cost savings total about Pound 
160,742 per year with a payback period of 1.7 years. (UK). 
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(INPE—859-PRE/923) Long-term power system 
canine for — time training with a reduced size program. 
Alfredodilascio, M. (Instituto de Pesquisas Sao 
Jose dos Campos (Brazil). Apr 1986. 8p. (CONF-860705— 
4). NTIS HC A02/MF A01. 
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From IEEE Power Engineering Society summer meeting; 
Mexico City, Mexico (20 Jul 1986). 

The results of a reduced size computer program for long 
term power systems simulation are discussed. Detailed models of a 
hydro, a coal-fired, and a pressurized water reactor (PWR) genera- 
tion plant are included. Typical data taken from operating records 
were used. Since the simulation runs faster than real-time, the pro- 
gram can be used for power system simulator operator training. 


1304 Regulations And Licensing 


3607 (DOE/ID/10133—3) Small scale hydropower pro- 

gram legal and institutional aspects. (ELI Corp., Concord, 
NH (USA)). Jul 1986. Contract ACO07-761D01570. 79p. 
NTIS, PC A05/MF A0l; GPO Dep. File Number 
DE87001439. 

This is the last in a series of reports addressing the regula- 
tory and institutional factors affecting the small scale hydropower 
industry, prepared by ELI Corporation pursuant to the above noted 
subcontract with EG & G. The period of time covered by this 
report is from April 1, 1986 through June 30, 1986. The informa- 
tion contained in this report is intended to supplement information 
contained in the first three Project Monitor Reports, covering the 
period from July 1, 1985 through September 30, 1985, the period 
from October 1, 1985 through December 31, 1985 and the period 
from January 1, 1986 through March 31, 1986, respectively, as well 
as previous Project Monitor Reports prepared by the Energy Law 
Institute pursuant to United States Department of Energy Contract 
No. AC02-78RA04934. 


1306 Environmental Aspects 
REFER ALSO TO CITATION(S) 5424 


3608 Mortality of juvenile American shad and blueback 
herring passed through a low-head Kaplan hydroelectric tur- 
bine. Taylor, R.E.; Kynard, B. (Univ. of Massachusetts, 
Amherst). Transactions of the American Fisheries Society; 114: 
No. 3, 430-435(May 1985). 


Immediate mortality of juvenile alosids, American shad 
Alosa sapidissima and blueback herring A. aestivalis, passed 
through the 17-MW Kaplan turbine at Holyoke Dam on the Con- 
necticut River was estimated with mark-capture methods. Turbine- 
induced mortality was 62% at 16.5-MW generation, 82% at 12 
MW, and 82% at 5.5 MW. The significantly lower mortality of fish 
at full power output is thought to be related to greater turbine effi- 
ciency. 15 references, 1 figure, 2 tables. 


14 SOLAR ENERGY 


3609 (N—86-26678) Solar energy and the aeronautics 
industry. Thesis. Benedek, L. (National Aeronautics and 
Space Administration, Washington, DC (USA)). Nov 1985. 
Translation of Argentinian Thesis, 1-82 (9 Oct 1985). 
(NASA-TM—77957). 74p. NTIS, PC A04/MF AO1. 

An introduction to the physical aspects of solar energy, inci- 
dental energy and variations in solar flux is presented, along with 
an explanation of the physical principles of obtaining solar energy. 
The history of the application of solar energy to aeronautics, in- 
cluding the Gossamer Penguin and the Solar Challenger is given. 
Finally, an analysis of the possibilities of using a reaction motor 
with hybrid propulsion combining solar energy with traditional 
fuels as well as calculations of the proposed cycle and its mode of 
operation are given. 
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3610 (AD-A—171284/3/XAB) Simple solar, spectral 
model for studying the effects of clovd cover and surface 
albedo on the incoming solar radiation. Doctoral thesis. 
Powell, A.M. (Air Force Inst. of Tech., Wright-Patterson 
AFB, OH (USA)). 1986. 13lp. (AFIT/C —86-123D). 
NTIS, PC A07/MF AO1. 

The effect of cloud cover and surface albedo on the solar 
insolation at the surface of the Earth was investigated. The model 
uses Bird's (1984) clear sky model for direct normal and diffuse 
horizontal irradiance as its basis. Bird’s model was modified to in- 
clude inclined surfaces and cloud cover. The clouds were modelled 
using parameterizations developed by Welch, Cox and Davis (1980) 
and a weighting technique to account for cloud shape using plane 
parallel calculations. The radiative transfer in the cloud was mod- 
elled by a two-stream approximation known as the Shuster 
Schwarzchild method. The model results were compared with clear 
sky broadband and spectral observations, and cloudy broadband ob- 
servations. The effects of cloud amount, cloud thickness, cloud 
type, and surface albedo are demonstrated. Cloud amount and 
cloud thickness are the predominant cloud factors affecting insola- 
tion. High surface albedos tend to slow the decrease in insolation 
due to increasing cloud cover; while low surface albedos cause 
greater variation in insolation under the same circumstances. 


(EUR—9521) Determination of radiative proper- 
ties of surfaces using reflectance techniques. Computer Pro- 
grams for Use on the HP 9845. Dorman, G.J. (Commission 
of the European Communities, Ispra (Italy). Joint Research 
Centre; Commission of the European Communities, Luxem- 
bourg). 1984. 96p. Euro Community Information Serv- 
ice, 2100 M St., NW, Suite 707, Washington, DC 20037. 

In this part of the report “the determination of radiative 
properties of surfaces using reflectance techniques”, the computer 
programs, which were used during this research, are given. Two 
classes of programs can be distinguished: i) Computer programs for 
general use, which include, e.g. plot programs, calculation of the 
reflectance values, etc. ii) Computer programs for specific use. This 
type of program is used to perform specific calculations, e. g. to 
calculate the image formation properties due to an ellipsoidal 
mirror or the efficiency of an integrating sphere. It will be evident 
that the first class of program is more “user friendly” than the 


second class of program. For every program a listing and a “RUN” 
is given. 


3612 (EUR—9535) Climatology of solar irradiance on 
inclined surfaces IV. Verdonschot, J.K.M.; van den Brink, 
G.J.; Slob, W.H. (Commission of the European Communi- 
ties, " Luxembourg). 1984. 238p. European Community Infor- 
mation Service, 2100 M St., NW, Suite 707, Washington, 
DC 20037. 

This is one of three final reports of the research work car- 
ried out by the Royal Dutch Meteorological Institute (KNMI) in 
close cooperation with the Institute of Applied Physics TNO-TH 
(TPD). It deals with the results concerning measurements; the 
others are concerned with “validation of calculation models” and 
"climatology of solar irradiance on the horizontal and inclined sur- 
faces in the Bilt’. The following variables were measured (March 
1979 to October 1981): global solar radiance, various directions 
(Eppley pyranometer); direct solar irradiance on surface perpendic- 
ular to sunbeam (Eppley pyrheliometer); ground reflected solar ir- 
radiance (Eppley pyranometer); 6-minute averages were taken (also 
various totals), a “cleaning” procedure carried out for them, a ref- 
erence pyranometer used for control purposes. A statistical analysis 
of the global irradiance over an hourly period was carried out. A 
number of special measurements were taken during the measuring 
period, a new equation for the correction factor of a shading ring 
pyranometer derived. The operation and results of the all-sky 
camera system is described. 
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REFER ALSO TO CITATION(S) 3596, 3597, 3598, 3599, 3600, 3602, 4087, 
4403, 4558, 5306, 5430, 5446, 5446, 5584, 5623 


3613 (AD-A—170965/8/XAB) High-efficiency 
bandgap solar-cell research. Final report, August 1984-Sep- 
tember 1985, Partain, L.D.; Fraas, L.M.; McLeod, P.S.; 
Cape, J.A. (Chevron Research Co., Richmond, CA (USA)). 
Jun 1986. 50p. NTIS, PC A03/MF AO1. 

The development of GaAsP/GaP devices was made for 
stacking on silicon bottom cells to achieve high conversion efficien- 
cies. The estimated efficiency of the completed devices was 21% 
AMO under concentrated light. A four-terminal stack was incorpo- 
rated to allow voltage matching wiring schemes to account for dif- 
fering degradation of the individual devices in the space environ- 
ment. Device optimization was defined for a bandgap difference of 
0.6 to 0.8 eV, with projected efficiencies of 27% for GaAsP/GaP 
stacked onto GaAsSb or GalnAs, and GaAs on Ge or GaSb. 


3614 (AD-A—171188/6/XAB) Rugged, thin GaAs solar- 
cell development. Phase I. Interim report, August 1984-No- 
vember 1985. Yeh, Y.C.; Chang; Iles, P.A. (Applied Solar 
Energy Corp., City of Industry, CA (USA)). 16 Jun 1986. 
28p. NTIS, PC A03/MF AO1. 

This report describes the Phase I efforts in developing high- 
efficiency gallium arsenide (GaAs) on germanium (Ge) solar cells, 
for enhanced survivability and ruggedness over conventional de- 
vices. The GaAs/Ge cells will be optimized in Phase II (for high 
power to weight ratios) and extensively tested in Phase III. 


3615 (CEA-CONF—8127) Correlation between Staebler 

Wronski effect and medium range order in a Si:H by SANS. 

Chenevas-Paule, A.; Roth, M.; Pankove, J.I.; Bellissent, R. 

(CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur- 

Yvette (France). Inst. de Recherche Fondamentale perky 

a 1985. 5p. (CONF-8509201—3). NTIS (US Sales Only 
PC A02/MF AO1. File Number DE87750180 

From 11. international conference on amorphous semicon- 
ductors; Rome, Italy (2 Sep 1985). 

Small angle neutron scattering measurements have been per- 
formed a Si:H samples after illumination by visible light. A reversi- 
ble increase of 25% of the scattered intensity has been put into light 
by new measurement after annealing. 


3616 (CONF-860732—1) Controlling charge separation 
through effects of energy, distance and molecular structure on 
electron transfer rates. Miller, J.R. (Argonne National Lab., 
IL (USA)). 1986. Contract W-31-109-ENG-38. 36p. NTIS, 
PC A03/MF AO1; 1; GPO Dep. File Number DE87001534. 

From 6. international conference on photochemical conver- 
sion and storage of solar energy; Paris, France (20 Jul 1986). 

A number of theoretical principles are listed which have ap- 
plication in promoting efficient charge separation and energy stor- 
age. For some of these principles there is experimental verification. 
A subjective view of the status of our knowledge of these is pre- 
sented which indicates whether each has been experimentally veri- 
fied, and if so, whether there is a clear theoretical interpretation. 


3617 (CONF-860808—5) Relating structure to function 
in bacterial photoreaction centers. Norris, J.R.; Budil, D.E.; 
Tiede, D.M.; Tang, J.; Kolaczkowski, S.V.; C.H.; 
Schiffer, M. (Argonne National Lab., IL "(USA)). 1986. 
Contract W-31-109-ENG-38. 7p. NTIS, PC A02/MF AOI; 
1; GPO Dep. File Number DE87001480. 

From 7. international congress on photosynthesis; Provi- 
dence, RI, USA (10 Aug 1986). 

The role of the accessary bacteriochlorophyll bridging the 
gap between the primary donor and bacteriopheophytin acceptor is 
examined. Experimental data based on magnetic interactions in the 





radical pair formed between primary donor and primary acceptor is 
presented which is consistent with the bridging bacteriochlorophyll 
providing a site of superexchange. 27 refs., 2 figs. 


(CONF-860808—6) *(P* I~) lifetime as measured 
by B:; field dependent triplet yield. Kolaczkowski, S.; 
Budil, D.; Norris, J.R. (Ar, National Lab., IL (USA)). 
1986. Contract W-31-109-ENG-38. 5p. NTIS, PC A02 
A01; GPO Dep. File Number DE87001478. 
From 7. international congress on photosynthesis; Provi- 


dence, RI, USA (10 Aug 1986). 

Optically detected ic resonance experiments reaction 
centers (RC) from the carotenoidless mutant strain R. sphaeroides 
R-26 have placed limits on the lifetimes of the two spin states of the 
radical pair, 1(P*I-) and *(P*I-) at 27 and 2.0 nsec, respectively. 
By performing similar experiments on wild type RCs the effect of 
spheroidene on *(P*I~) lifetime was measured in order to deter- 
mine if *(P* I~) is quenched by spheroidene. 10 refs., 3 figs. 


3619 (CONF-860808—7) Photochemical reduction of 
either of the two in bacterial 

thetic reaction centers. Florin, S.; Tiede, D.M. (Ar 
National Lab., IL (USA)). 1986. Contract W-31-109-ENG- 
38. 5p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE87001490. 

From 7. international congress on photosynthesis; Provi- 
dence, RI, USA (10 Aug 1986). 

Low temperature optical and EPR spectroscopies were used 
to further characterize the B,BPh™ redox states generated at room 
temperature in Rps sphaeroides reaction centers, using methyl vio- 
logen or cytochrome c, as electron donors. In addition the B,BPh™ 
redox states generated in Rps viridis reaction centers at 100 K and 
295 K were compared. Only the red shifted BPh (BPh-542, Q/sub 
x,y/ = 542,762 nm in Rps sphaeroides; BPh-805, Q/sub x,y/ 
=542,805nm in Rps viridis were found to function as an electron 
acceptor below 100 K. At room in both Rps viridis 
and sphaeroides reaction centers either of the BPhs can be reduced. 
The extent to which each is reduced is variable, and may be related 
to the redox or protonation state of the quinone. These experiments 
show that while only one pathway is predominately functional at 
low temperature, either BPh possibly serves as the primary electron 
acceptor at room temperature. 9 refs., 3 figs. 


3620 (CONF-860808—8) Crystallographic studies of the 
photosynthetic reaction center from R. ides. Chang, 
C.H.; Tiede, D.; Tang, J.; Schiffer, M.; Norris, J. (Argonne 
National Lab., IL (USA). 1986. Contract W-31-109-ENG- 
38. 5p. NTIS, PC A02/MF A01; 1; GPO Dep. File Number 
DE8 001481. 

From 7. international congress on photosynthesis; Provi- 
dence, RI, USA (10 a 

The success of molecular replacement technique in cor- 
rectly revealing (1) the amino acid side-chains that are unique to R. 
sphaeroides and (2) electron densities for the reaction center chro- 
mophores proves that the solution is a correct one and that the ter- 
tiary and quaternary structures of the L, M, and H subunits are es- 
sentially conserved. This finding suggests that reaction center struc- 
tures from many different organisms including the green plant pho- 
tosystem II, may be highly homologous. The current structure of 
the R. sphaeroides reaction center at 3.7 A resolution shows that 
the general features of the chromophore organization are also con- 
served. However, a unique feature of our crystals is that they retain 
the secondary quinone. Further refinements will provide details of 
the molecular structures, which are responsible for the different 
functional activities of these two quinones, and details on the small 
variations in the organization of the other chromophores. 16 refs., 1 
fig. 


3621 (CONF-8307124—, pp 239-265) Microbial en- 
ie utilization. Brown, R.D. Jr.; Grit- 


lignocellulose 

zali, M. (Univ. of Florida, Gainesville). 1984. NTIS, PC 

A18/MF AOl1. File Number DE86010571. Contract FG06- 
83ER60146. 

From Conference on control of environmental pol- 

a a. WA, USA (31 Jul me) 

biological reactions o! of the carbon cycle which are re- 

quiet for the conversion of lignin and cellulose turn over some 
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10"? tons/year. Studies of these processes range from determination 
of precise chemical mechanisms to analysis of microbial associations 
responsible for the multiplicity of reactions needed to convert the 
heterogeneous lignocellulose to metabolic intermediates and end 
products. To describe and define an organism’s capacity for these 
reactions, genetic studies have been useful and, with the advent of 
recombinant DNA technology, may permit development of micro- 
bial and/or enzyme systems for specific biotechnological use. In 
this report emphasis is placed on the activity and regulation of en- 
zymes catalyzing the initial biochemical steps in the breakdown of 
lignin and cellulose. Some examples are given of recent work on 
development of microbial strains, control of enzyme synthesis, and 
prospects of genetic engineering for increased enzyme yield or en- 
hanced metabolic capability. 113 refs., 7 figs., 8 tabs. 


3622 (CONF-8610154—1) Electrical contact of molecu- 
lar components in a submicron biological structure. Green- 
baum, E. (Oak Ridge National Lab., TN (USA). Chemical 
Technology Div.). 1986. Contract AC05-840R21400. 19p. 
NTIS, PC A02/MF A0O1; GPO Dep. File Number 
DE87000877. 


From 3. international symposium on molecular electronic de- 
vices; Arlington, VA, USA (6 Oct 1986). 

A method for electrically contacting the electron-transport 
chain of photosynthesis is described. Colloidal platinum was pre- 
pared and precipitated directly onto photosynthetic thylakoid mem- 
branes from aqueous solution and entrapped on fiberglass filter 
paper. This composition of matter was capable of sustained simulta- 
neous photoevolution of hydrogen and oxygen when irradiated at 
any wavelength in the chlorophyll absorption spectrum. Experi- 
mental data support the interpretation that part of the platinum 
metal catalyst is precipitated adjacent to the photosystem I reduc- 
tion site of photosynthesis and that electron transfer occurs across 
the interface between photosystem I and the catalyst. Photoactivity 
of the material was dependent on the nature of the ionic species 
from which the platinum was precipitated. All photoactive samples 
were prepared from the hexachloroplatinate(IV) ion, whereas sam- 
ples prepared by precipitation of the tetrammineplatinum(I]) ion 
showed no hydrogen evolution activity and only transient oxygen 
activity. When contacted with metal electrodes, the composition of 
matter is capable of generating a sustained flow of current through 
an external load resistor. Procedures for preparing this material and 
experimental data on its catalytic and electronic properties will be 
presented. 15 refs., 5 figs. 


3623 (DOE/ER/12015—6) Studies in photosystem II 

using artificial donors. Final report, January 1, 1985-August 

31, 1986. Radmer, R.J. (Martek Corp., Columbia, MD 

(USA); Martin Marietta Labs., Baltimore, MD yr = 
1986. Contract AC02- 82ER 12015. 16p. NTIS, PC A 

File Number DE87002278. 

This report describes studies aimed at elucidation of the path 
of oxygen in photosyntheses. Briefly described are studies which 
suggest that O2 evolution takes place during the S, —> So transition, 
studies on the effect of D2O on photosynthesis, and differences in 
the oxidizing side of photosystem II in herbicide resistant versus 
wild type Chlamydomonas reinhardi. 6 refs., 9 figs., 1 tab. 


3624 (ESA-SP—31, pp v) Solar array deployment simu- 
lation using ADAMS software. Roux, C.; Flament, P. Dec 
1985. NTIS, PC A15/MF AOl1; ESA, Paris FF 150 or $18 
Member States, AU, CN, NO (+20% others). 

From 2. European space mechanisms and tribology symposi- 
um; Schloss Meersburg, West Germany (9 Oct 1985). 

The use of ADAMS program to predict dynamic phenom- 
ena during deployment of satellite solar arrays is reviewed. The 
program increases understanding of influences of constituent flexi- 
bility during deployment. The program contributes to optimization 
of the mechanism as to mechanical strength under deployment 
loads and latching shocks; motorization factor; and layout on the 
solar array. Prediction of all in orbit deployment cases (including 
possible failure cases) in order to be sure that no unexpected phe- 
nomenon perturb the space flight is also improved. The improved 
accuracy using ADAMS is verified by test prediction correlation. 
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9625 (ESA-SP—31, pp - Thermal cutting holddown 
and release mechanism. Kester, G.J.A.N. Dec 1985. NTIS, 
PC A15/MF A0l1; ESA, Paris FF 150 or $18 Member 
States, AU, CN, NO (+20% others). 

From 2. European space mechanisms and tribology symposi- 
um; Schloss Meersburg, West Germany (9 Oct 1985). 

A restraint and release mechanism was invented and tested 
in the Advanced Rigid Array program. The invention degrades the 
mechanical properties of a restraining element like an aramid cable 
by means of a heat source. The performance specifications and test 
results are listed. The benefits of using this mechanism instead of 
pyrotechnic systems include higher reliability, low cost and mass, 
long term storage, and the possibility of prelaunch testing. 


3626 (INPE—852-PRE/916) Analytical method for the 
determination of solar cell model parameters. Kishore, R. 
(Instituto de P i Espaciais, Sao Jose dos Campos 
(Brazil)). Apr 1986. 10p. NTIS, PC A02/MF AO1. 

A method to determine the parameters of an electrotechnical 
model of the current-voltage characteristics of a solar cell is pre- 
sented. It is shown that all the parameters can be obtained analyti- 
cally from the experimental data by solving a single parameter tran- 
scendental equation. 


3627 (N—86-26520) Indium phosphide solar cells: status 
and prospects for use in space. Weinberg, I.; Brinker, D.J. 
(National Aeronautics and ne Administration, Cleveland, 
OH (USA). Lewis Research Center). 1986. 1lp. (NASA- 
TM—87315; E—3046). NTIS, PC A02/MF AO1. 

From 21. Intersociety Energy Conversion Engineering Con- 
ference (IECEC); San Diego, CA, USA (25 Aug 1986). 

The current status of indium phosphide cell research is re- 
viewed and state of the art efficiencies compared to those of GaAs 
and Si. It is shown that the radiation resistance of InP cells is supe- 
rior to that of either GaAs or Si under 1 MeV electron and 10 
MeV proton irradiation. Using lightweight blanket technology, a 


SEP array structure and projected cell efficiencies, array specific 
powers are obtained for all three cell types. Array performance is 
calculated as a function of time in orbit. The results indicate that 
arrays using InP cells can ovtperform those using GaAs or Si in 
orbits where radiation is a significant cell degradation factor. It is 
concluded that InP solar cells are excellent prospects for future use 
in the space radiation environment. 


3628 (NP—7750089) Manual on felling and bunching 
small trees from thinnings with small scale equipment on 
Stor SS ee — IEA- “(Deamak). 1905" a -D. 

ovteknisk t eee (Denmar 985 Op. 
NTIS (US Sales Only), PC A06/MF AOl. File Number 
DE87750089. 

This report presents a manual on the felling and bunching of 
small trees from thinnings with small scale equipment on gentle ter- 
rain and is the final report the IEA-FE-CPC7 working group. The 
final report has taken the form of a manual on felling and bunching 
patterns because felling and bunching is the fundamental principle 
in all the sub-projects. Besides, they are the most important oper- 
ations that take place before conversion. In all ca 120 reports form 
the basis of this report. The following factors decide the felling pat- 
tern: 1. felling angle to the road system, 2. butt or top towards the 
road system, 3. parallel or alternating felling angle, 4. combined 
butt-top felling. The following main bunching patterns were identi- 
fied: 1. Row thinning. 2. Skidroad thinning. 3. Selective thinning. 4. 
Systematic thinning. 5. Combined thinnings. For some of these op- 
erations enough data were available to produce curves so that is 
possible to estimate productivity of a certain operation roughly. 
(EG). 130 refs. 


3629 (PB—86-230190/XAB) Bioenergy port. 
April 1984: innovations in biogas systems and technology. 
Mahin, D.B. (International c Projects, Front Royal, 
VA —— Apr 1984. 30p. NTIS, PC PC E03/MF E01. 

A comprehensive review of recent innovations in the design 
and operation of biogas systems is presented. The report contains 
information on about sixty distinct designs for biogas plants. These 
include plants designed for use by individual families, larger farm 
plants, plants used for the digestion of agroindustrial residues, and 
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plants producing or recovering biogas from human wastes and resi- 
dues. Some have been designed for use in developing countries; 
others have been used primarily in developed countries but may in- 
volve design elements that could be utilized in developing coun- 
tries. 


3630 (PB—86-238748/XAB) Estimators and character- 
istics of logging residue in California. Forest Service research 
paper. Howard, J.O.; Bul _ J.K. (Forest Service, Port- 
land, OR (USA). Pacific Northwest Research Station). Mar 
1986. 91p. 7FSRP-PNW—355). NTIS, PC A05/MF A01. 

Ratios are presented for estimating volume and characteris- 
tics of logging residue. The ratios relate cubic-foot volume of resi- 
due to thousand board feet of timber harvested and to acres har- 
vested. Tables show gross and net volume of residue with and 
without bark, by diameter and length classes, by number of pieces 
ee 
by degree of slope and distance to roads. 


3631 (SAND—86-2484C) Progress in photov 
centrator research. Arvizu, D.E. (Sandia National Labs., Al- 
buquerque, NM (USA)). Oct 1986. Contract AC04- 
76DP00789. 10p. (CONF-861021—1). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87001737. 

From 7. European photovoltaic solar energy conference; Se- 
villa, — (27 Oct 1986). 

paper reviews the recent progress in photovoltaic con- 

centrator research. New record efficiency concentrator silicon cells 
have been reported at Stanford University, with 28% efficient high 
resistivity cells, and at the University of New South Wales, with 
near 25% efficient low resistivity cells. Both also report record 
22% one-sun efficiencies. Compound semiconductor cells have also 
made advances. Research on multijunction devices has led to a me- 
chanically stacked concentrator cell with near 27% efficiency. 
Module improvements have taken the form of reduced cost and 
better component reliability. In addition, a research emphasis is the 
development of new prototype modules that use the new laborato- 
ry cell advances. Array efforts have centered around improving the 
tracking and control subsystems in accuracy, durability, and cost. 
Today, concentrator systems in high insolation areas are being of- 
fered at prices near $4/W/sub p/ ac for large MW sizes and at 
prices below those of flat plate systems ($8/W/sub p/) in hundred 
kW sizes. This paper will review these achievements and discuss 
the potential for concentrator technology to become a viable cost- 
effective bulk electrical power option. 


oltiac con- 


3632 (SERI/SP—271-2828) Biofuels glossary. Milne, 
T.A. (comp.). (Solar Energy Research Inst., Golden, CO 
(USA)). 1986. Contract ACO02- 83CH10093. 30p. NTIS, 
PC A03 A01; 1; GPO Dep. File Number DE86010726. 

This glossary is a compendium of terms frequently encoun- 
tered by those interested or involved in the use of biomass for 
energy purposes. As this is a newly developing technology crossing 
many disciplines, there is a special need for definitions, including 
the definition of biomass itself. The initial basis of the present glos- 
sary was a collection of terms prepared for the Bioenergy Program 
of the National Research Council of Canada. To this list were 
added many terms from existing published glossaries and lists of 
definitions in published government reports. This preliminary col- 
lection of terms was submitted to a number of reviewers for initial 
screening and assessment. The reviewers’ and the Solar Energy Re- 
search Institute’s consensus was that many extant definitions needed 
to be reformulated or were actually technically incorrect. Further- 
more, it became apparent that many different opinions exist as to 
the proper thrust of definitions. 32 refs. 


3633 (SERI/STR—211-3016) Deposition of o——— 
silicon solar cells at high rates by glow discharge of disilane. 
Final subcontract report, January oa 1986. Vanier, 
P.E. (Brookhaven National Lab., Upton, NY ran Au 
1986. Contract ACO02-83CH10093. 23p. NTIS, PC 02/MF 
A01; GPO Dep. File Number DE86014514. 

This report summarizes the results of recent a-Si:H thin-film 
photovoltaic (PV) materials research. The work reported here con- 
cerned the fabrication of a-Si:H solar cells at high deposition rates 
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using disilane. This task required the construction of a new, dual- 
chamber deposition system to control the dopant profile between 
the heavily doped p-type layer and the undoped (intrinsic) layer in 
the solar cell structure. Conditions were sought that would produce 
high-quality films at a high deposition rate. Complete photovoltaic 
devices were fabricated. In disilane-deposited material, the optimum 
substrate temperature is much higher than in silane material, pre- 
sumably because it is harder to eliminate the excess hydrogen in the 
former. The efficiency of the best disilane cell was about 7%, with 
an open-circuit voltage of 0.80 V, a short-circuit current density of 
14.7 mA cm~? and a fill factor of 0.59. The most likely area for 
improvement is in the voltage, where values as high as 0.9 V 
should be possible with careful adjustment of the cell structure. 


3634 (SERI/STR—211-3019) Thin-film cadmium tellu- 

ride solar cells. Final subcontract report, 1 October 1983-31 

May 1985, (Southern Methodist Univ., Dallas, TX (USA)). 
1986. Contract AC02-83CH10093. 41p. NTIS, PC A03/ 
A01; 1; GPO Dep. File Number DE86014513. 

This is the final technical progress report of a research pro- 
gram entitled “Thin-Film Cadmium Telluride Solar Cells.” The 
major objective was to demonstrate chemical vapor deposition 
(CVD)-grown CdTe devices with a photovoltaic efficiency of at 
least 10%. The work included: (1) CVD and characterization of p- 
CdTe films of controlled resistivity; (2) deposition and characteriza- 
tion of heterojunction partners; (3) surface passivation of CdTe; and 
(4) preparation and characterization of thin-film solar cells. The 
CVD of p-CdTe was optimized with emphasis on resistivity control 
through nonstoichiometry and extrinsic doping. Both carbon and 
oxygen were identified as acceptors. The use of thermal oxidation 
for surface passivation of CdTe was investigated using capacitance- 
voltage measurement. Device-quality thermal oxide can be pre- 
pared by hydrogen annealing of CdTe before oxidation. Deposition 
and characterization of CdS, CdO, and ZnO:In were also carried 
out. The best thin-film cell to date had a conversion efficiency near 
9%. 


3635 (SLU-ESO—36) Culture of Salix species in vitro. 
Bergman, L.; Arnold, S. von; Eriksson, T. (Swedish Univ. 
of Agricultural Sciences, Up Energy Forestry 
Project). 1984. 3lp. NTIS (US es Only), PC A03/MF 
A01. File Number DE87750134. 

Several fast-growing Salix clones selected by the Energy 
Forest Project in Uppsala, Sweden, were propagated in vitro using 
tissue culture techniques. Vegetative axillary buds were used as ini- 
tial explants. Removing the bud scales increased the success of sur- 
face sterilization and stimulated bud development. Basal media of 
various complexity were tested and the effects of a cytkinin, BA, 
were studied. Bud break and shoot proliferation were stimulated by 
BA (0,44.M), but shoot elongation and rooting were suppressed. 
Bud break was stimulated on a rich basal medium whereas shoot 
elongation was promoted on a low-salt medium. However, distinct 
genotypic differences existed. Shoot tops and nodal stem segments 
from the cultures were isolated and could be rooted in soil 


3636 (TVA/ONRED/LER—86/1) Production and use 
of industrial wood and bark residues in the Tennessee Valley 
region, 1984, (Tennessee Valley Authority, Norris (USA). 
Div. of Land and Economic Resources). Au ~ Bin 133p. 
NTIS, PC A07/MF AO1. File Number DE87: 82. 

Forest products industries in the 20l-county Tennessee 
Valley region produced 8.7 million tons (initial condition) of indus- 
trial wood and bark residues in 1984. In the 125-county Tennessee 
Valley watershed, 4.8 million tons of residues were produced. Use 
of these residues was similar for both areas (201 area - 87.2% and 
125 area - 86.8%). These residues were used chiefly for pulp and 
industrial fuel. This report highlights changes in the production and 
use of plant by-products since 1975. Detailed information is present- 
ed by industry and county on the type, condition, amount, and use 
of residues produced. The information is designed for use by firms 
plannng expansions or new developements using wood and bark 
residues as a raw material. 7 refs., 4 figs., 6 tabs. 
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3637 (TVA/ONRED/LER—86/26) Forest biomass as- 
sessment for the Tennessee Valley region. (Tennessee Valley 
Authority, Norris (USA). Div. of Land and Economic Re- 
sources). Jan 1986. 230p. (TN-B—57). NTIS, PC Al1l/MF 
A01. File Number DE87900086. 

Estimates are presented for the forest biomass inventory; 
annual growth, removals, and net change of merchantable growing 
stock biomass; and the biomass potentially available each year for 
use as energy wood in the 201-county Tennessee Valley region. 
The biomass inventory, located on 30.4 million acres of commercial 
forest land, is 1.2 billion oven-dry tons or 40.2 tons per acre. 
Annual growth of growing stock exceeds removals by 19.9 million 
oven-dry tons or 0.65 ton per acre. Potential annual energy wood 
totals 18.8 million tons or 0.62 ton per acre. This is the energy 
equivalent of 0.27 quads. Data are presented for both green and 
oven-dry weights in 63 tables. Forty color maps and charts graphi- 
cally illustrate relationships among the data. 7 refs., 39 figs., 17 tabs. 


3638 Progressing batch hydrolysis process. Wright, J.D. 
(to Dept. of Energy, Washington, DC). US Patent 
4,615,742. 7 Oct 1986. Filed date 10 Jan 1985. vp. 

This patent describes a progressive batch prehydrolysis and 
hydrolysis process for producing sugar from a lignocellulosic feed- 
stock, comprising: (a) providing at least one percolation reactor, the 
reactor being initially charged with lignocellulosic feedstock includ- 
ing hemicellulose components and cellulose components, which 
feedstock has not been prehydrolyzed; (a) prehydrolyzing the feed- 
stock by passing a liquid stream of dilute acid into and then serially 
through the reactors in (a); (c) cooling and recovering the dilute 
sugar containing acid stream after it exits the last reactor in (a); (d) 
providing at least one additional percolation reactor initially 
charged with the lignocellulosic feedstock including hemicellulose 
components and cellulose components, which feedstock has not 
been prehydrolyzed; (e) serially connecting the reactors in (a) to 
and upstream of the additional reactors in (d); (f) passing a liquid 
stream of dilute acid serially through the reactors in (a); (g) cooling 
the dilute acid stream containing sugar after exiting the last reactor 
in (f), and then prehydrolyzing the feedstock in the additional reac- 
tors in (d); and (h) cooling and recovering the dilute sugar contain- 
ing acid stream after it exits the last reactor in (g). 


3639 Growth and characterization of polycrystalline 
CulnSe, thin films. Samaan, A.N.Y.; Vaidhyanathan, R.; 
Noufi, R.; Tomlinson, R.D. (Solar Energy Research Insti- 
tute, Golden, CO; Salford Univ., England). Solar Cells; 16: 
181-198(Feb 1986). 

The techniques employed to produce thin films of the 
CulnSe. photovoltaic material: single-, dual-, and triple-source 
evaporation; sputtering; flash evaporation; molecular beam epitaxy; 
spray pyrolysis; and close space vapor transport, are discussed. The 
structural, optical, and electrical properties of such films are de- 
scribed. Special attention is given to the sputtering techniques, be- 
cause of their ability to retain stoichiometry and their scalability for 
large-area device applications. Recent advances in device physics 
and technology are also discussed. 75 references. 


3640 Effect of cooling rate during float-zoned silicon 
crystal growth on minority carrier lifetime. Ciszek, T.F.; 
Hurd, J.L.; Schuyler, T. (Solar Energy Research Institute, 
Golden, co 80401). pp 446 of Proceedings of the 1986 
Spring meeting of the Electrochemical Society. Pennington, 
NJ; The Electrochemical Society (1986). (CONF-860540—). 

From 169. meeting of the Electrochemical Society; Boston, 
MA, USA (4 May 1986). 

This investigation explores the effect of crystal cooling rate 
upon minority carrier lifetime over the range 50°C/min to 600°C/ 
min, using float-zone (FZ) growth as a vehicle. The crystal cooling 
rate dT/dt is a product of two factors: axial thermal gradient dT/ 
dx, and growth rate dx/dt. A motivation for this work is to gain 
insight into the observed differences in minority carrier lifetime tau 
between silicon ribbons (tau is short) and FZ crystals (tau is long). 
Tau for ribbons is observed to usually increase if the ribbons are 
heated from room temperature to approximately 1000°C and 
cooled slowly. During crystal growth, there is a large difference 
between the cooling rates of ribbons and ingots due to two factors: 
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dT/dx and dx/dt are both large for ribbons (>200°C/cm and >2 
cm/min) but small for ingots (<140°C/cm and <0.5 cm/min). The 
product is typically >400°C/min for ribbons and <70°C/min for 
ingots. Hence, there may be a dependence of minority carrier life- 
time upon crystal cooling rate following solidification. 


3641 Addition of DMF to aqueous pol; sulfide electro- 
lytes: Response at Co and Pt RDE. Lessner, P.; Winnick, J.; 
McLarnon, F.R.; Cairns, E.J. (Applied Science Div., Law- 
rence Berkeley Lab., and Dept. of Chemical Engineering, 
Univ. of California, Berkeley, CA 94720). PP 633-624 of 
Proceedings of the 1986 Spring a < P the Electro- 
chemical ety. Pennington, NJ; The Electrochemical So- 
ciety (1986). (CONF-860540—). 

From 169. meeting of the Electrochemical Society; Boston, 
MA, USA (4 May 1986). 

ere are many requirements that must be met for a redox 

electrolyte to be practical for use in a photoelectrochemical cell. it 
must stabilize a low cost semiconductor electrode with an optimal 
band gap for solar energy conversion, have a high species solubili- 
ty, and be low in cost. The aqueous polysulfide redox system meets 
these requirements: It stabilizes CdSe/sub x/Te/sub 1-x/ systems 
with band gaps around 1.45 eV, sulfur and sodium sulfide are solu- 
ble in molar quantities and they are relatively low in cost. In addi- 
tion, it may be possible to use this couple as a redox storage elec- 
trode for an in sity or ex situ redox battery operating in conjunc- 
tion with the photoelectrochemical cell. Based on potential step ex- 
periments at small overpotentials the authors’ have determined that 
the electrochemically active species is probably the supersulfide 
radical anion, S/sub 2//sup -/. The concentration of S/sub 2//sup 
-/ at room temperature is several orders of magnitude lower than 
the major bulk polysulfide ion, tetrasulfide, S/sub 4//sup 2-/. These 
species are in equilibrium with a given temperature dependence. 
Thus raising the temperature significantly increases the concentra- 
tion of supersulfide and the productions of supersulfide from tetra- 
sulfide. The authors found that at elevated temperatures and in- 
creasing boundary layer thicknesses the bulk production of super- 
sulfide was an important factor in the electrochemical response of 
the system. 


3642 Photovoltaics; Proceedings of the Fourteenth Criti- 
cal Reviews of Technology Conference, Arlington, VA, April 
11, 12, 1985. Deb, S.K. Bellingham, WA; Society of Photo- 
Optical Instrumentation Engineers (1985). 145p. (CONF- 
8504109—). 

From SPIE technical symposium - East '85; Arlington, VA, 
USA (8 Apr 1985). 

The current status of photovoltaic technology is evaluated in 
general reviews and reports on specific types of solar cells. Topics 
discussed include Si cells, high-efficiency multijunction cells, amor- 
phous-Si cells, and thin-film compound semiconductors. Consider- 
ation is given to the design of high-efficiency single-junction and 
multibandgap cells, fabrication problems of multijunction cells, con- 
centrator technology, amorphous semiconductor alloys, CulnSe2 
cells, and CdTe cells. 


3643 Integrating biomass production activities with th 
farms: the case of grain residue harvesting. Flaim. 


erating 
S.J.; Neenan, B.F.; Mason, H.O. (Solar Energy Research In- 
stitute, Golden, CO; Abt/West Denver, CO). pp 1587-1593 
of Proceedings of the third international conference on 
energy use management. Vol. 3. Exeter, England; A. Whea- 
ton and Co. Ltd. (1981). (CONF-811006—). 

From 3. international conference on energy use management; 
West Berlin, F.R. Germany (26 Oct page 

The objective of this study is to determine the compatability 
of energy production activities with operating farms. The case 
study focuses on the costs of residue harvest when integrated with 
typical grain production activities, the contribution of residue sales 
to net farm income if residues are comparably priced with conven- 
tional fuels (on a BTU basis), and the possible savings in fuel costs 
if residues are used instead of conventional fuels. The costs of resi- 
due collection are determined by a linear programming technique. 
The analysis reveals that substantial increases in farm income can 
be realized by the use of crop residue if markets are developed and 


prices for the residue are comparable to conventional fuels. 6 refer- 
ences. a 
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3644 (CONF-831115—, pp 333-338) Design and con- 
struction experience from photovoltaic installations. Kauff- 
man, W.R. 1983. Association of Energy Engineers, Atlanta, 
GA. File Number T185011238. 

From 6. world energy engineering congress; Atlanta, GA, 
USA (29 Nov 1983). 

The BDM Corp. has gained considerable system design and 
construction management experience through the installation of nu- 
merous energy systems. Specifically, this experiences includes sev- 
eral photovoltaic systems, which span different types of applica- 
tions in sizes ranging from 1 kW to 1 MW. BDM is also participat- 
ing in the design of a power system for the Solarex Corporation, 
but further information on this system is not currently available for 
public release. A brief overview of each of these systems is present- 
ed. The unique design features of the systems and problems encoun- 
tered in construction start-up and initial operation of the arrays are 
discussed. Conclusions and recommendations for future system de- 
signs are presented. 


3645 (CONF-831115—, pp 339-342) Design and oper- 
ational experience of the Solarex Breeder. Macomber, H. 
1983. Association of Energy Engineers, Atlanta, GA. File 
Number T18501 1238. 

From 6. world energy engineering congress; Atlanta, GA, 
USA (29 Nov 1983). 

The design and operation of the photovoltaic power system 
for the Solarex Breeder Facility are discussed. There were no cata- 
strophic failures due to the design during the installation of the 
Breeder plant. Start up problems have been overcome and the 
system operates reliably. Until the production line is fully oper- 
ational, the PV power system will continue to be used as an experi- 
mental tool for developing design and operating information. The 
experience gained will enable the design, installation and i 
of large PV systems in a more cost-effective and efficient manner. 


3646 (ESA-CR(P)—141) Growth capabilities of Europe- 
an retractable solar arrays. Final Report. Behrens, G. (Allge- 
meine Elektricitaets-Gesellschaft AEG Telefunken, Wedel 
(Germany, F.R.)). Jun 1985. 89p. NTIS, PC A05/MF AO1. 

The growth capabilities of the Advanced Rigid Array, Rigid 
Solar Generator, L-Sat solar array, SOLA solar array, Space Tele- 
scope solar array, and the Ultralight Panel array were assessed. Ca- 
pabilities of up to 18kW are needed for the NASA manned space 
station. The assessment shows that each of the arrays can reach the 
required power range, but without taking economic factors into ac- 
count, and given that only the existing application was considered, 
it is not possible to recommend any particular concept. 


3647 (SAND—84-7008) Impact of residential utility 
interactive photovoltaic power systems on the utility. Fitzer, 
J.; Dillon, W.E.; Ramesh, S.; Shen, T.H. (Texas Univ., Ar- 
lington (USA). Dept. of Electrical Engineering). Sep 1986. 
Contract AC04-76DP00789. 92p. NTIS, PC A05/MF A011; 
1; GPO Dep. File Number DE87002198. 

A study was conducted to determine the effects utility-inter- 
active photovoltaic power systems would have on the utility distri- 
bution feeder. The study focused on the effect photovoltaic gener- 
ated power would have on the feeder voltage regulation and the 
effect inverter harmonic currents would have on the harmonics in 
the utility voltage. Up to 30% of the homes were assumed to have 
photovoltaic power systems with a nominal 5.5 kW rating. The 
short suburban feeder and the long rural feeder appeared to behave 
about the same for the same percentage of the homes with photo- 
voltaic power systems. No significant problems were found that 
would limit the application of utility-interactive residential photo- 
voltaic power systems in the cases studied. 


3648 ee ae First ae 2 annual sys- 
tems symposium: Agenda and abstracts. Key, T.S. (Sandia 
National Labs., Albuquerque, NM (USA)). Feb 1986. Con- 
tract ACO04-76DP00789. TIp. (CONF-8603161—Abst.). 
NTIS, PC A05/MF AOl1; 1; GPO Dep. File Number 
DE87001000. 
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From 1. photovoltaic annual systems symposium; Albuquer- 
que, NM, USA (4 Mar 1986). 

This document contains the agenda and abstracts describing 
presentations. The technical program is divided into four sessions: 
Remote Applications, Dispersed Utility Interactive Systems, Cen- 
tral Utility Interactive Systems and Current Research. A panel dis- 
cussion held on the final day focused on photovoltaics for today 
and tomorrow. 


1407 Solar Thermal Power Systems 


3649 (DOE/SF/10499—T96) 10 MWe solar thermal 
central receiver pilot plant solar facilities design integration: 
PSS [Plant Support Subsystem] final design calculations: 
Book 6 of 26, Thermal storage and plant support subsystem 

construction package 7 (RADL item 7-8). 
(Stearns-Roger Engineering Corp., Denver, CO (USA)). 
Sep 1980. Contract AC03-79SF 10499. 294p. (STMPO— 181; 
SAN—0499-50-Bk.6; MDC-G—8502-Bk.6). NTIS, PC A13. 
File Number DE86001385. 

This document is provided in support of the Thermal Stor- 
age and Plant Support Subsystem Foundations, Construction Pack- 
age No. 7. These calculations include computer printouts, input re- 
quirements, pipe and drainage trench design, TSS Equipment and 
buildings foundation design, Raw/Service Water Pump Building 
foundation and the Secondary Fire Pump Building Foundation 
design. 


3650 (DOE/SF/10499—T161) 10 MWe solar thermal 
central receiver pilot plant solar facilties: Master control 
system as-built drawings (RADL item 6-5): Volume 1, Soft- 

ware listings: Section 2, Data acquisition system, Part 2. 
(McDonnell Douglas Astronautics Co., Huntington Beach, 
CA (USA)). Sep 1982. Contract AC03-79SF 10499. 544p. 
(STMPO—251; SAN—0499-86-Vol.1-Pt.2; MDC-H—0i30- 


Vol.1-Pt.2). NTIS, PC A23/MF A0l; 1; GPO Dep. File 
Number DE86001391. 

The information contained in this document represents the 
“as-built” configuration of the master control system. Software list- 
ings of the data acquisition system are provided. 


3651 (SAND—86-8179) Solar One Beam Characteriza- 
tion System design description and requirements document. 
Blackmon, J.B. (McDonnell Douglas Astronautics Co., 
Huntington Beach, CA (USA)). Oct 1986. Contract AC04- 
76DRO00789. 288p. NTIS, PC A13/MF A0Ol1; 1; GPO Dep. 
File Number DE87002251. 

A comprehensive description is provided for the Solar One 
Beam Characterization System. The principal uses of this system 
are to provide an automatic measurement of heliostat tracking 
errors and the optical quality of the reflected image. Measured 
tracking errors are used to determine bias values for the heliostat 
control system which compensates for the errors. Detailed descrip- 
tions are provided of the hardware, software, supporting analysis, 
operational sequences, and the fundamental principles involved. 


3652 (SAND—86-8182) 10 MWe solar thermal central 
receiver pilot plant: Modes 2, 3, 4, and 7 (Tests 1120, 1130, 
1140, and 1170) test report. (McDonnell Douglas Astronau- 
tics Co., Orange, CA (USA)). Aug 1986. Contract AC04- 
76DRO00789. 314p. NTIS, PC A14/MF A0Ol1; 1; GPO Dep. 
File Number DE87001844. 

The purpose of this report is to document the test results 
and conclusions pertaining to operating Mode 2 (Turbine Direct 
and Charging), Mode 3 (Storage Boosted), Mode 4 (In-Line Flow), 
and Mode 7 (Dual Flow) of Solar One. Operations in each mode 
were successfully demonstrated. Alternate transition sequences to 
and from each operating mode were evaluated and preferred ap- 
proaches are identified. Plant performance data are presented 
which indicate preferred operating regions within individual operat- 
ing modes and permit a relative evaluation to be made between op- 
erating modes. System related problems, particularly those associat- 
ed with flowmeters are reviewed in detail. Finally, plant parasitic 
power data are presented for each mode and comparisons to design 
predictions are made. 
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3653 (SAND—86-8239) 10 MWe Solar Thermal Central 
Receiver Pilot plant control system evaluation. Tanner, D.N. 
(Sandia National Labs., Livermore, CA (USA)). Sep 1986. 
Contract AC04-76DR00789. TTp. NTIS, PC A05/MF AO}; 
1; GPO Dep. File Number DE87002370. 

This report describes the results of the evaluation of the 
Master Control System for the 10 MWe Solar Thermal Central Re- 
ceiver Pilot plant located near Barstow, Ca. The plant, called Solar 
One, is a cooperative activity between the Department of Energy 
and the Associates: Southern California Edison, the Los Angeles 
Dept. of Water and Power and the California Energy Commission. 
This report provides a description of the plant and control systems 
and compares the original control system requirements with the 
actual operation. It provides a qualitative evaluation of various 
plant control systems and summarizes an independent evaluation of 
the plant displays provided by Honeywell on contract to the Elec- 
tric Power Research Institute. Finally the report describes the de- 
sired features of a future control system. The control system with 
its automated features has substantually increased electrical output 
of the plant by extending the number of hours of operation and in- 
creasing reliability over that which could be obtained with a con- 
ventional control system. 


3654 (SERI/STR—252-2905) Viscosity measurement of 
molten carbonate salt. Janz, G.J. (Rensselaer Polytechnic 
Inst., Troy, NY (USA)). Sep 1986. 73p. NTIS, PC A04/MF 
A01. File Number DE86014511. 

This report describes research on the eutectic property 
values of lithium/sodium/potassium carbonate. This carbonate eu- 
tectic is the leading candidate for high-temperature heat transfer 
fluids for a direct-absorption receiver concept being researched at 
the Solar Energy Research Institute (SERJ) for solar thermal cen- 
tral receiver systems. Measurements of the absolute viscosity of the 
carbonate eutectic were taken and compared to the results from 
previously published data. Two samples were tested: a ternary eu- 
tectic prepared from Reagent Grade quality components and a ter- 
nary eutectic prepared from Commercial Grade quality compo- 
nents. For each sample the absolute viscosity was determined with 
accuracy limits of Congruent to +- 3%, and at five temperatures: 
500°, 600°, 700°, 900°, and 900°C (+-5°C). Some limited measure- 
ments using materials having calibration quality data sets were in- 
cluded as a check on the accuracy limits. Both samples were pro- 
vided by SERI along with reports of analyses and purity specifica- 
tions for the component carbonate salts. This report gives results of 
these measurements, together with a complete account of the meas- 
urement technique, a description of the high-temperature viscome- 
ter facility, and the error analyses and accuracy statements. An ap- 
pendix gives details on sample qualities, numerical data sets from 
measurements, and graphical analyses. 


1408 Ocean Energy Systems 


3655 (DOE/CH/10093—2) Federal Ocean Energy 
Technology program summary for fiscal years 1984 and 1985. 
Gaminn' National Lab., IL (USA); Rockwell International 
Corp., — Park, CA (USA). Energy Technology Engi- 
Center; Solar Energy Research Inst., Golden, CO 
(USay, Sep 1986. Contract P.002-83CH 10093. 6lp. NTIS, 
A04/MF A01; GPO Dep. File Number DE86004458. 
This Program Summary reviews research and development 
for OTEC sponsored by the United States Department of Energy 
during fiscal years 1984 and 1985. (BCS) 


1409 Solar Thermal Utilization 
REFER ALSO TO CITATION(S) 4081, 4082, 4083, 4084, 4209, 5315 


3656 (CONF- ee pp 32-38) Lambohov - a solar 
heating plant with seasonal are Dalenbaeck, J.-O. 1986. 
NTIS (US Sales Only), PC Al4/MF AOl. File Number 
DE87770021. 

From North Sun ‘86 - international conference; Copenhagen, 
Denmark (10 Jun 1986). 
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The solar heating plant in Lambohov was built primarily as 
an experimental installation for large-scale solar heating applications 
in Sweden. It consists of 2800 m? of flat plate roof-integrated solar 
collectors, and an insulated 10,000 m* water pit in rock combined 
with heat pumps for seasonal storage. Comprehensive measure- 
ments of system performance were made during 1983. One of the 
results of this work was to show that the solar energy contribution 
amounted to about 70%. The heat losses from the storage were 
higher than predicted during the design stage due to penetration of 
ground water into the insulation. The paper considers both the 
actual solar energy heating costs achieved and the estimated costs 
for a similar plant built today without heat pumps, and shows 
promising low energy costs. 


(CONF-860641—, pp 71-74) Central solar heating 
isto diihh puiaaael chanenn, eaten aadlg aa anlar 
way to more cost-effective solar heating. Boysen, A. 1986. 
NTIS (US Sales Only), PC A1l4/MF AOl1. File Number 
DE87770021. 

From North Sun ‘86 - international conference; Copenhagen, 
Denmark (10 Jun 1986). 

Long-term storage of heat has to be employed for solar heat- 
ing of buildings in northern countries, and the economics of such a 
system will necessarily be uninteresting - or so it seems to many 
people. In reality, however, the problem is not so simple, and 10 
countries therefore decided to investigate the cost-effectiveness of 
central solar heating plants with seasonal storage. Started in 1980 as 
Task VII of the Solar Heating and Cooling Programme within the 
International Energy Agency, the work now continues in Phase III 
for another 3 years. Seasonal storage has been found to be a realis- 
tic concept. It has a wide applicability for utilization of waste heat 
or cheap energy rates during certain parts of a year. It also offers 
solar heating of buildings, which by a factor 2 is more cost-effec- 
tive than conventional solar heating. 


3658 (CONF-860641—, pp 75-80) Passive solar design 
in Norway - an IEA example. Jacobsen, T.; Hestnes, A.G. 
1986. NTIS (US Sales Only), PC Al4/MF AOl. File 
Number DE87770021. 

From North Sun ‘86 - international conference; Copenhagen, 
Denmark (10 Jun 1986). 

This paper describes the work done in Norway under Taks 
VIII of the IEA’s Solar Heating and Cooling Programme. The 
overall objective of the task is to accelerate the development and 
use of passive and hybrid heated and cooled low energy buildings, 
and one of the subtasks consists of the design, construction and 
evaluation of one or more buildings. The dwelling presented has 
been developed as part of the Norwegian participation in the sub- 
task. The dwelling employs several passive solar and energy con- 
servation techniques for the reduction of heating load: Additional 
insulation, thermal zoning, added thermal mass, southfacing glazing, 
sunspace including preheating of ventilation air, exhaust air heat 
pump for domestic hot water. The dwelling has been occupied and 
monitored since December 1985. The preliminary results are com- 
pared to analyses carried out during the design phase. Emphasis is 
placed on the thermal conditions in the sunspace, as this appears to 
be the most valuable feature of the design. It is evaluated with re- 
spect to its possibilities for use and to its effectiveness as a preheat- 
er of ventilation air. 


3659 (CONF-860641—, pp 81-86) IEA project Smak- 


kebo - solar low energy dw Denmark. Moerck, O.C.; 
Andersen, J. 1986. NTIS (US Sales Only), PC Al4/MF 
A01. File Number DE87770021. 

From North Sun ‘86 - international conference; Copenhagen, 
Denmark (10 Jun 1986). 

55 solar low energy single-family dwellings have been devel- 
oped and built as part of the Danish contribution to Task VIII, Pas- 
sive and Hybrid Solar Low Energy Buildings of the IEA Solar 
Heating and Cooling Programme. The concepts of the building 
project are: Southfacing sloping windows, massive internal struc- 
tures, outside insulating and reflecting shutters, building integrated, 
innovative solar water heaters, heat recovery on ventilation air, im- 
proved insulation levels in walls, roof, floor and footings and at- 
tached sunspaces. The houses have been monitored since their oc- 
cupation in February 1985. The preliminary results show a higher 
auxiliary heating consumption than predicted during the design 
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phase. seems to be caused by a combination of four factors: wet 
construction and insulation, less released free heat than assumed, 
solar utilization less than predicted and actual weather different 
from TRY-weather. Further analyses are planned to shed more 
light on the relative impact of these factors. 


3660 (CONF-860641—, pp 87-92) Norwegian low cost 
building solar air Roestvik, H.N. 
1986. NTIS (US Sales Only), PC Al4/MF AOl. File 
Number DE87770021. 

From North Sun ‘86 - international conference; Copenhagen, 
Denmark (10 Jun 1986). 

Presentation of several low cost solar energy projects in 
Norway based on air heating from building integrated systems. Sev- 
eral types of solar storage systems have been tried out, both salt, 
water and river stone. Some of the projects are finally reported 
after several years of continous monitoring. The results show that 
the total investment/energy output ratio pr. year have resulted in 
solar energy prices of under 0,30 Norwegian Krona (NOK)/kWh. 
(1 US$ = 7 NOK). (Long term limit cost.) As a comparison, new 
Hydro-power from Norwegian waterfalls are planned at 0,35 - 0,60 
NOK/kWh. 


3661 (CONF-860641—, pp 93-98) Solar day care 
center. Hestnes, A.G.; Bryn, I. 1986. NTIS (US Sales Only), 
PC Al14/MF AO1. File Number DE87770021. 

From North Sun ‘86 - international conference; Copenhagen, 
Denmark (10 Jun 1986). 

This paper describes a passive solar day care center designed 
as part of the Norwegian Ministry of Oil and Energy's prototype 
program for energy conservation. The main solar feature of the 
center is a large, centrally located sunspace that acts as a preheater 
of ventilation air. A heat recovery unit on the exhaust air preheats 
the fresh air supply to the sunspace. As the center is required to be 
connected to a district heating system based on water, solar water 
collectors placed inside the sunspace are now also being consid- 
ered. The sunspace will reduce the energy consumption in the rest 
of the building and at the same time provide additional space for 
the children. As the conditions for outdoor play are rather poor 
during parts of the year, such an intermediate space is greatly de- 
sired. The savings potential, in combination with the amenity value, 
therefore present an attractive option for such types of buildings. 
Preliminary analyses have been carried out with the computer pro- 
gram Royal Debac, which has been developed for the specific pur- 
pose of analysing such glazed spaces. Results of these simulations 
with re pect to energy balance and thermal comfort will be present- 
ed. 


= (CONF-860641—, pp 99-103) Passive solar sys- 

tems performance in West Game. Habenicht, G. 1986. 
NTIS (US Sales Only), PC Al4/MF AO1. File Number 
DE87770021. 

From North Sun ‘86 - international conference; Copenhagen, 
Denmark (10 Jun 1986). 

This paper discusses the influence of the two main climatic 
features (solar radiation and temperature) on the performance of 
passive solar systems in West Germany. Evaluations were made for 
the four climatic zones - German Lowlands, German Highlands, 
Alp Foreland, Alps. These zones differ in solar radiation, tempera- 
ture and diurnal temperature swings. To evaluate different passive 
solar systems (direct gain, Trombe wall, water wall) a prototypical 
dwelling was designed which responded to the environmental con- 
ditions. The calculations of the "Solar Savings Fraction” (SSF) of 
each systems were made with a program based on the 'LCR- 
method’. The paper concludes that although the heating require- 
ments decrease with decreasing latitude and altitude, the SSF is 
nearly the same for all parts of Germany. They are in a range of 
+- 5%. This is due to the fact that two main climatic features solar 
radiation and temperature balance each other. In northern Germany 
the man solar radiation level is low and so is the number of heating 
degree days. The conditions in southern Germany are reverse. 


3663 (CONF-860641—, pp 235-241) Solar heating 
system for a new-built multifamily house. Dalenbaeck, J.-O.; 
Aronsson, S. 1986. NTIS (US Sales Only), PC Al4/MF 
AO01. File Number DE87770021. 
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From North Sun ‘86 - international conference; Copenhagen, 


Denmark (10 Jun 1986). 

A solar heating system with roofintegrated solar collectors 
has been built in a new multifamily house in Aasa, south of Goth- 
enburg. The solar system is designed to meet about 30% of the 
annual energy requirements of the house. The system consists 
mainly of 140 m? selective solar collectors with acrylic cover and a 
20 m* well insulated water storage tank. The estimated energy 
Genant tee eens talileg, dad demain bet elie: wes 18 10 
and the heated floor area is about 1000 m* One year of evaluation, 
since March 1985, show that the energy demand was only 102 
MWh. The corresponding solar coverage was 19%. The investment 
cost for the solar system is included in the ordinary loans for build- 
ing the multifamily house, and amounts to about 1500 SEH/m? 


3684 (CONF-860641—, pp 242-247) Experience from 
measurements made on a thermosyphon solar heating system 
for domestic hot water supply in one-family house. Oester- 
gaard Jensen, S. 1986. NTIS (US Sales Only), PC Al4/MF 
A01. File Number DE87770021. 
From North Sun ‘86 - international conference; Copenhagen, 
ae 
This paper deals with experience and conclusions from meas- 
urements made on a thermosyphon solar heating system for hot 
water supply. The design of the system is described. The measured 
thermal performance of the system is compared with the calculated 
thermal performance of a corresponding system with a pump in the 
collector loop. This comparison shows that annual performance of 
the thermosyphon system is about 10% higher than the annual ther- 
mal performance of the pumped system. It is further explained how 
this higher thermal performance is possible. Finally future reearch 
activities in this field is proposed. 


3665 (CONF-860641—, pp 248-252) Solar domestic hot 
see eee a a oe te nee 
O.; Aronsson, S. 1986. NTIS (US Sales Only), PC Al4/MF 
AOl. File Number DE87770021. 
From North Sun ‘86 - international conference; Copenhagen, 
Denmark (10 Jun 1986). 
Solar heating systems with roofintegrated solar collectors 
have been built in existing multifamily houses in Hammarkullen, 
north of Gothenburg. The solar systems are designed to meet about 
50% of the annual energy requirements for domestic hot water. 
Each of the four systems consist mainly of about 350 m? selective 
solar collectors with acrylic cover and a 20 m® well insulated water 
storage tank. The estimated annual energy demand for domestic hot 
water in one system was 286 MWh. Four months of monitoring 
and evaluation indicates that the energy demand in each system is 
about 50% higher. This means that the solar coverage will be less 
than expected and the solar gain can be higher than expected. The 
investment cost for the solar systems are to some extent covered 
with grants from the Swedish Council of Building Research, and 
amounts to about 1700 SEK/m2 


(CONF-860641—, pp 253-258) Demonstration of 
fom roof integrated, site-built solar collectors in Denmark. 
Vejsig Pedersen, P. 1986. NTIS (US Sales Only), PC A14/ 
MF AO1. File Number DE87770021. 

From North Sun '86 - international conference; Copenhagen, 
Denmark (10 Jun 1986). 

During 1984 two demonstration projects with rather large 
roof integrated, site-built solar collectors for DHW heating were 
built in Denmark. One system with 208 m? of solar collector was 
built in Copenhagen on an existing house whose roof was replaced. 
The other system had 160 m? of solar collector and was used in a 
new building project in Ballerup near Copenhagen as part of a 
Nordic cooperation on solar energy. The solar collector was devel- 
oped as an improvement of a Swedish solar collector. It is very 
easy to install. With the size of 160 m?, the wotk can be done by 3- 
4 labourers in 7-8 days. A DHW system like the one in Ballerup 
can be built for a total price of 1700 dcrs. per m? of collector. The 
savings are about 500 kWh per m? of collector per year. 


-— gee ay ai pp 259-264) Efficient sy 


water heating system for a public building. Kristensen, P.E.; 
Lange, M. 1986. NTIS (us Sales Only), PC Al4/MF AO. 
File Number DE87770021. 
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From North Sun ‘86 - international conference; Copenhagen, 
Denmark (10 Jun 1986). 

In the municipality of Roedovre, West of Copenhagen, an 18 
m? solar water heating system has been installed at a building for 
municipal employers working with maintenance of roads, snow 
clearing etc. The hot water system for the building originally con- 
sisted of a 1500 1 domestic hot water (DHW) tank, heated from an 
oilfired boiler serving both space heating and DHW production. 
The performance of the system has been monitored for almost one 
year. The results of the measurements indicates an output from the 
solar system at app. 375 kWh/m? pr. year (total app. 6760 kWh). In 
adition to this a considerably reduction in the oil consumption has 
been obtained by turning off the oilfired boiler in the summer 
period. The total reduction in oilconsumption in the first year is 
measured to app. 38,700 kWh and the extra use of electricity has 
been 4486 kWh. 


3868 (EUR—8946) Reduced reporting format for solar 
phere systems. For projects with low level monitoring. Do- 

water heating systems. Ferraro, R.; Godoy, R. (eds.). 
Ccoaiuesion of the yee Communities, Luxembourg). 
1984. 13p. European Community Information Service, 2100 
M St., , Suite 707, Washington, DC 20037. 

‘Filib’sethaseih Caeesett-eae talanied the wet in O08 wide wih 
low-level monitoring, where fewer measuring points per house 
make the use of the full formats i iate. The new formats, 
including a detailed User Guide, are available for distribution to or- 
ganisations involved in solar heating applications. 


3669 (EUR—8948) Solar heating. Performance and cost 
improvements by design. Ferraro, R.; Godoy, R. (eds.). 
(Commission of the European Communities, Luxembourg). 


1984. 495p. European Community Information Service, 
2100 M St., NW, Suite 707, Washington, DC 20037. 

This document illustrates how solar heating systems can be 
designed to achieve maximum benefits for a given cost, and how to 
avoid problems encountered with earlier systems. It presents seven 
exemplary solar heating systems. Each design was developed by a 
multi-disciplinary team covering the fields of solar heating system 
design, architecture, integration of solar components, manufactur- 
ing, assembly of solar heating systems and simulation modelling. 
The designs are described in detail, including their predicted per- 
formance and estimated costs. The document also illustrates the 
process by which the designs were improved to maximise energy 
savings per unit cost. Additionally, all the designs were reviewed 
on a common basis by experts in specific areas including architec- 
ture, engineering and performance simulations. 


3670 (EUR—8949) Performance Monitoring of solar 
ee a ces Executive summary 
and recommendations. Ferraro, R.; Godoy, R. (eds.). (Com- 
mission of the European Communities, Luxembourg). 1984. 
. European Community Information Service, 2100 M St., 

, Suite 707, Washington, DC 20037. 

The Performance Monitoring Group has been undertaking a 
series of Performance Optimisation Studies with a view to illustrat- 
ing methods by which solar heating systems can be optimised to 
achieve higher energy savings per unit capital cost of the system. 
The Performance Optimisation Studies have been carried out by 
making local extensions to the existing PMG structure. The Design 
Optimisation studies are therefore the result of collaboration be- 
tween PMG members and experts in all areas related to system 
design and development. The studies have resulted in designs, pro- 
duced under realistic practical constraints, which show improve- 
ments in cost effectiveness by a factor of 1.5 to 2.5 with respect to 
most projects studied previously. In addition, the PMG has contin- 
ued to collect and analyse system performance data from monitored 
solar building in Europe, concentrating on innovative systems and 
systems with improved performance. Pilot test projects are recom- 
mended to establish if the energy savings predicted in the design 
studies can be achieved in practice at the costs specified. User re- 
sponse and system reliability can be assessed only through practical 
experience. : 
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3671 (EUR—9493) Workshop on solar assisted heat 
pumps with ground coupled storage. Aranovitch, E.; Har- 
dacre, A.G.; Oefverholme, E. (Commission of the European 
Communities, ose (Italy). Joint Research Centre). 1984. 
576p. (CONF-8609182—). European Community Informa- 
tion Service, 2100 M St., NW, Suite 707, Washington, DC 
20037. 

From Workshop on solar assisted heat pumps with ground 
coupled storage; Italy (14 1986). 

j wae ketone cata of the 1982 workshop 
(the first international one in this field) at Ispra (14th-16th Septem- 
ber). It served the pooling of information, laid the foundation for 
closer detailed collaboration and for future information exchanges 
(establishment of an information centre at CEC Ispra). It was found 
that several promising systems and component developments have 
been produced although much of the work is still only in the re- 
search stage. The systems involve a broad range of technological 
issues and a number of questions remain to be answered, particular- 
ly in the field of energy storage in different types of ground. No 
common systems design methodology yet exists, nor are there 
common solutions for engineering ground storage. Furthermore, 
the cost-effectiveness of a number of systems, although promising, 
is based upon prototype development. Critical areas of required re- 
search effort are pointed out in the areas of ground storage, solar 
collectors and heat pumps, and system design. 


3672 (EUR—9533) Development of self-supporting solar 
cooling plant with concentrating collectors. Weber, K.H. 
(Commission of the European Communities, Luxembourg). 
1984. 98p. (In German). European Community Information 
Service, 2100 M St., NW, Suite 707, Washington, DC 
20037. 

As a basis for the development of independent solar absorp- 
tion cooling plants an air-cooled ammonia water absorption cooling 
cycle for solar application was designed, constructed and tested. 
The basic cycle of 10 kW cooling power is designed for cooling 
temperatures below 10°C at ambient temperatures above 40°C. In 
outdoor tests the dynamical and stationary behaviour of the cycle 
was investigated. The tests demonstrated the possibility of operat- 
ing the absorption cycle as well as the whole system self-stabilizing 
without any control devices. A system simulation based on the 
measured data showed for a site with good solar conditions and ex- 
treme ambient temperatures (43°C maximum) the following results: 
- a part load behaviour deviating only 5 to 10% from the ideal be- 
haviour, - average daily coefficients of performance for the cooling 
cycle of 0.42 (high direct insolation) to 0.38 (high diffuse radiation) 
without control and a potential of improvement due to control of 
10% (summer) up to 30% (winter). The results were utilized to de- 
velop a second type cooling cycle of also 10 kW for cold storage 
below 0°C and ice production. Using natural convection for waste 
heat deposition this cycle has a reduced auxiliary power consump- 
tion of 400 Wsub(el). 


3673 (SAND—85-2316) Acurex Solar Corporation mod- 
ular industrial solar retrofit qualification test results. Camer- 
on, C.P.; Dudley, V.E. (Sandia National Labs., Albuquer- 
que, NM (USA)). Oct 1986. Contract AC04-76DP00789. 
155p. NTIS, PC A08/MF A0O1; 1; GPO Dep. File Number 
DE87002088. 

Under the Department of Energy's Modular Industrial Solar 
Retrofit project, industrial process steam systems incorporating line- 
focus solar thermal collectors were designed and hardware was in- 
stalled and tested. This report describes the test results for the 
system designed by Acurex Solar Corporation. The test series in- 
cluded function and safety tests to determine that the system oper- 
ated as specified, an unattended operations test to demonstrate auto- 
matic operation, performance tests to provide a database for pre- 
dicting system performance, and life cycle tests to evaluate compo- 
nent and maintenance requirements. Component-level modifications 
to improve system performance and reliability were also evaluated. 


3674 (SAND—85-2317) BDM Corporation modular in- 
dustrial solar retrofit qualification test results. Cameron, 
C.P.; Dudley, V.E. (Sandia National Labs., Albuquerque, 
NM (USA)). Oct 1986. Contract AC04-76DP00789. 185p. 
NTIS, PC A09/MF A0Ol1; 1; GPO Dep. File Number 
DE87002243. 
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Under the Department of Energy's Modular Industrial Solar 
Retrofit project, industrial process steam systems incorporating line- 
focus solar thermal collectors were designed and hardware was in- 
stalled and tested. This report describes the test results for the 
system designed by the BDM Corporation. The test series included 
function and safety tests to determine that the system operated as 
specified, an unattended operations test to demonstrate automatic 
operation, performance tests to provide a database for predicting 
system performance, and life cycle tests to evaluate component and 
maintenance requirements. Component-level modifications to im- 
prove system performance and reliability were also evaluated. 


(SAND—85-2318) Custom Engineering, 
rated Modular Industrial Solar Retrofit qualification test re- 
sults. Cameron, C.P.; Dudley, V.E. (Sandia National Labs., 
Albuquerque, NM (USA)). Oct 1986. Contract AC04- 
76DP00789. 166p. NTIS, PC A08/MF A011; 1; GPO Dep. 
File Number DE87002233. 

Under the Department of Energy’s Modular Industrial Solar 
Retrofit project, industrial process steam systems incorporating line- 
focus solar thermal collectors were designed and hardware was in- 
stalled and tested. This report describes the test results for the 
system designed by Custom Engineering, Incorporated. The test 
series included function and safety tests to determine that the 
system operated as specified, an unattended operations test to dem- 
onstrate automatic operation, performance tests to provide a data- 
base for predicting system performance, and life cycle tests to 
evaluate component and maintenance requirements. Component- 
level modifications to improve system performance and reliability 
were also evaluated. 


3676 (SAND—85-2319) Foster Wheeler Solar Develop- 
ment Corporation modular industrial solar retrofit qualifica- 
tion test results. Cameron, C.P.; Dudley, V.E.; Lewandoski, 
A.A. (Sandia National Labs., Albuquerque, NM (USA)). 
Oct 1986. Contract AC04-76DP00789. 142p. NTIS, PC 
A07/MF AO1; 1; GPO Dep. File Number DE87002089. 

Under the Department of Energy's Modular Industrial Solar 
Retrofit project, industrial process steam systems incorporating line- 
focus solar thermal collectors were designed and hardware was in- 
stalled and tested. This report describes the test results for the 
system designed by Foster Wheeler Solar Development Corpora- 
tion. The test series included function and safety tests to determine 
that the system operated as specified, an unattended operations test 
to demonstrate automatic operation, performance tests to provide a 
database for predicting system performance, and life cycle tests to 
evaluate component and maintenance requirements. Component- 
level modifications to improve system performance and reliability 
were also evaluated. 


Kinetics, Incorporated 
test results. 


3677 (SAND—85-2320) Solar 
modular industrial solar retrofit 
Cameron, C.P.; Dudley, V.E. (Sandia National Labs., Albu- 


querque, NM (USA)). Oct 1986. Contract AC04- 
76DP00789. 155p. NTIS, PC A08/MF AOl1; 1; GPO Dep. 
File Number DE87002090. 

Under the Department of Energy's Modular Industrial Solar 
Retrofit project, industrial process steam systems incorporating line- 
focus solar thermal collectors were designed and hardware was in- 
stalled and tested. This report describes the test results for the 
system designed by Solar Kinetics, Incorporated. The test series in- 
cluded function and safety tests to determine that the system oper- 
ated as specified, an unattended operations test to demonstrate auto- 
matic operation, performance tests to provide a database for pre- 
dicting system performance, and life cycle tests to evaluate compo- 
nent and maintenance requirements. Component-level modifications 
to improve system performance and reliability were also evaluated. 


3678 (SERI/TR—252-2802) Methods to quantify con- 
tamination effects on silica gel samples. Pesaran, A.A.; 
Thomas, T.M.; Penney, T.R.; Czanderna, A.W. (Solar 
Energy Research Inst., Golden, CO (USA)). Sep 1986. Con- 
tract AC02-83CH10093. 37p. NTIS, PC A03/MF AOI; 1; 
GPO Dep. File Number DE86014504. 
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This report describes a study to establish methods for meas- 
uring sorption degradation of contaminated solid desiccants and de- 
termining the identity and nature of the contaminants. A literature 
search was conducted to determine how contaminants affect the 
sorption properties of silica gel and advanced solid desiccant mate- 
rials; the search yielded 73 papers. Silica gel was chosen for the 
contamination study; nine samples from various batches and suppli- 
ers were tested. Methods were established (1) to measure the degra- 
dation of desiccant adsorption caused by regeneration 
processes and/or exposure to contaminants and (2) to determine the 
nature of these contaminants. Sorption measurements on a limited 
number of fresh silica gel samples showed that the water adsorption 
capacity varied about +-10%. The silica gel sample regenerated 
with electric heaters exhibited a maximum capacity degradation of 
7%. Silica gel samples processed in other ways lost between 20% 
and 47% capacity, depending on the age and cycle of regeneration. 
The contaminants found were silicon, oxygen, carbon, and nitrogen 
using x-ray photoelectron spectroscopy. Contamination can degrade 
the water sorption capacity of desiccants. 


3679 Review and findings of the second ec-iea workshop 
on solar assisted heatpumps systems with ground coupled 
storage. Catan, M.; Dalenback, J.; van Hattem, D. (Brook- 
haven National Labs., NY). pp 172-180 of Enerstock 85. 
Hull, Quebec, eve Canadian Government Pub. Centre 
Supply and Services (1985). (CONF-850905—). 

From ENERSTOCK '85 - international conference on 
energy storage for building heating and cooling; Toronto, Canada 
(22 Sep 1985). 

The paper gives an overview of the Second Workshop on 
Solar Assisted Heatpumps with Ground Coupled Storage, held in 
Vienna in May 1985. Tables with the key parameters and results of 
the presented systems are included. The main conclusion of the 
workshop was that, to a certain extent, a consensus exist about the 
most promising lay-outs for such systems for certain applications 
and that the systems seem to be cost effective in a number of cases 
with special conditions. 


3680 An evaluation of solar heating systems with sea- 
sonal storage in New England: Systems using duct storage in 
rock and heat pump. Breger, D.S.; Michaels, A.I. (Argonne 
National Lab., Argonne, IL). pp 218-221 of Enerstock 85. 
Hull, Quebec, Canada; Canadian Government Pub. Centre 
Supply and Services (1985). (CONF-850905—). 

From ENERSTOCK '85 - international conference on 
energy storage for building heating and cooling; Toronto, Canada 
(22 Sep a 

valuation focuses on the New England region of the 
United States, and considers seasonal storage of solar energy using 
duct storage in rock and a heat pump. Adequate bedrock for large 
scale storage is available in the New England region and the cli- 
mate, which includes cold, relatively cloudy winters and summers 
with substantial insolation, makes seasonal storage technology of 
particular interest. This analysis has been performed within the con- 
text of the International Energy Agency, Solar Heating and Cool- 
ing Program, Task VII on Central Solar Heating Plants with Sea- 
sonal Storage (CSHPSS). 


1410 Solar Collectors And Concentrators 
REFER ALSO TO CITATION(S) 3656, 3666 


3681 (CONF-860641—, pp 39-49) Ingelstad - a solar 
heating plant with seasonal storage. Dalenbaeck, J.-O.; Jilar, 
T. 1986. NTIS (US Sales Only), PC Al4/MF A0O1. File 
Number DE87770021. 

From North Sun ‘86 - international conference; Copenhagen, 
Denmark (10 Jun 1986). 

The Ingelstad solar heating plant in the south-east of 
Sweden, in operation since 1979, was built primarily as an experi- 
mental installation for large-scale solar heating applications. It em- 
ployed 1320 m? of concentrating solar collectors and an above- 
ground 5000 m* concrete water tank for seasonal heat storage. The 
design objective was to meet 50% of the annual heating require- 
ment of 52 detached houses. In practice, the degree of energy cov- 
erage provided by solar energy was only 20%. The performance 
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far below predictions was mainly owing to low collector efficiency 
and great heat store losses. In 1984 the concentrating collectors 
were replaced by 1425 m? of high-temperature flat plate collectors. 
Now the measured degree of energy coverage provided by solar 
energy amounts to 40%. The normal year solar energy yield for the 
flat plate collector is 335 kWh/m? at 60 Deg C collector mean tem- 
perature. 


3682 (CONF-860641—, pp 25-31) mp es wane 
Thermal of and 


performance of system storage. Brunstroem, C. 
Merkell, A.-L.; Larsson, M. 1986. NTIS (US Sales Only), 
PC Al4/MF A01. File Number DE87770021. 

From North Sun ‘86 - international conference; Copenhagen, 
——— (10 Jun a 


thermal performance data from two years of oper- 
PP arch greeters en an 
age are presented. Annual system energy and temperature efficien- 
cies are given and losses from different parts of the system are dis- 
cussed. During two years of operation 100% availability for energy 
distribution was obtained. The storage thermal recovery factor was 
0.74 during the first year of operation and 0.72 during the second 
with corresponding temperature efficiencies of 0.75 and 0.79. The 
results point out a reliable system function but indicate higher 
system and rock cavern losses than expected. Of 1.0 MWh pro- 
duced by the collector modules in September 1985 only 0.63 MWh 
was utilized by the system. The difference was explained by losses 
in the collector field (0.15 MWh), interconnecting culvert losses 
(0.03 K Wh), thermal losses from cavern (0.12 MWh) and from the 
access tunnel used as expansion volume (.0.02 MWh) and finally by 
a rest (0.05 MWh) most likely owing to water leakage through 
cavern walls. During the first annual cycle 70%, 21% and 9 % of 
the cavern heat loss was designed to the three last mechanisms re- 
spectively. 
3683 Polymer glazings for silver mirrors. Neidlinger, 
H.H.; Schissel, P. (Solar Energy Research Institute, Golden, 
CO, USA). Solar Energy Materials; 14: No. 3-5, 327- 
339(Nov 1986). 

Presented at the Optical materials technology for energy ef- 
ficiency and solar energy conversion 4th conference, San Diego, 
CA, USA, 20-22 August 1985. 

This paper reports on our evaluation and modification of 
polymeric glazings to protect silver mirrors. The mirrors were 
made using Corning 7809 glass as a substrate onto which a thin 
silver film is deposited. The modified polymeric films are then cast 
from solution onto the silver. The mirrors were characterized by 
measuring the hemispherical reflectance and the specular reflec- 
tance at 660 nm and selected acceptance angles (7.5 or 3.5 mrad). 
The mirrors were exposed to environmental degradation using ac- 
celerated weathering devices and outdoor exposure. Empirical evi- 
dence has demonstrated that polymethylmethacrylate is a stable 
polymer in a terrestrial environment, but the polymer does not pro- 
vide adequate protection for the silver reflector. The crucial role in 
degradation played by ultraviolet (UV) light is shown by several 
experimental results. We have demonstrated that UV stabilizers 
added to the polymer improve the weatherability of mirrors. The 
relative effectiveness of different stabilizers will be discussed in 
terms of the weathering modes, retention of optical properties, and 
effectiveness of the additives. The process for silver deposition in- 
fluences the reflectance of silver mirrors, and the optical properties 
depend on subtle relationships between the metallization and the di- 
electric (polymeric) films that are in contact with the silver. 8 figs., 
5 tabs., 8 refs. 


3684 Specularity and stability of silvered polymers. 
Czanderna, A.W.; Schissel, P. (Solar Energy Research Insti- 
tute, Golden, CO, USA). Solar Energy Materials; 14: No. 3- 
5, 341-356(Nov 1986). 

Presented at the Optical materials technology for energy ef- 
ficiency and solar energy conversion 4th conference, San Diego, 
CA, USA, 20-22 August 1985. 

Silvered polymers find applications in concentrators for solar 
thermal systems. These mirrors were prepared by vacuum evapor- 
ating or dc-sputtering silver onto several polymers for use as 
second surface mirrors. Specularities were measured at 7 and 15 
mrad acceptance angles at 660 nm. The specularity of silvered 
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polymers depends strongly on the topography and bulk properties 
of the polymer. It is independent both of the deposition rate from 
0.1 to 7 nm/s and from thermal evaporation and dc-sputtering proc- 
esses. After measuring the solar-weighted hemispherical 

and the second surface specularity the silvered polymeric specimens 
were subjected to accelerated testing in a Weather-Ometer at 60 C, 
80% relative humidity, and UV irradiation. Real-time testing has 
also been carried out in the suburban Denver, CO, atmosphere. 
With exposure, all mirrors show evidence for some or extensive op- 
tical and/or visual degradation. The relative durabilities of the vari- 
ous combinations studied are discussed in terms of the silvering 
method, polymer used, metallic backing for the silver, and adhesive 
used for mounting the silvered polymer onto a test substrate. 5 
tabs., 6 figs., 19 refs. 


3685 Optical properties of high-temperature materials 
for direct absorption receivers. —— G.; Schissel, P.; 
Burrows, R. (Solar Energy Researc! Institute, Golden, CO, 
USA). Solar Energy Materials; 14: No. 3-5, 385-394(Nov 
1986). 

Presented at the Optical materials technology for energy ef- 
ficiency and solar energy conversion 4th conference, San Diego, 
CA, USA, 20-22 August 1985. 

Recent solar central receiver designs emphasize direct ab- 
sorption receiver (DAR) concepts primarily because of their ability 
to absorb high flux densities. An attractive design utilizes molten 
salt as the transport/storage fluid, which is pumped to the receiver 
and allowed to flow over a high-temperature absorber surface. As 
the salt runs down the absorber surface in a thin film, concentrated 
solar flux heats the salt to 900 C, either directly (blackened fluid) or 
by convective heat transfer with the irradiated absorber (clear 
fluid). The feasibility of such a design depends on the optical effi- 
ciency of the absorber/fluid combination. The optical properties of 
candidate absorber materials and transport fluids are therefore re- 
quired at appropriate elevated temperatures. Because such salts can 
be extremely reactive at high temperatures, it is important to meas- 
ure optical properties as a function of exposure history of the salt/ 
absorber. Optical characterization of a clear molten carbonate salt 
(Li/sub 2/CO/sub 3/-Na/sub 2/CO/sub 3/-K/sub 2/CO/sub 3/ 
ternary eutectic) and a high-temperature metal alloy (Inconel 600) 
has been carried out at elevated temperatures using a recently de- 
veloped integrating sphere solar spectrometer. Reflectance meas- 
urements of oxidized Inconel 600 alone and covered with several 
thicknesses of molten salt have been made. Measurements were also 
made of the reflectance of Inconel 600 samples that had been ex- 
posed to molten salt under high cyclic temperatures. 7 figs., 19 refs. 


1420 Heat Storage 
REFER ALSO TO CITATION(S) 3656, 3657, 3671, 3679, 3680, 3681, 3682 
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1502 Geology And Hydrology Of Geothermal Systems 


3686 (LBL—21984) Convective heat transport in geo- 
thermal systems. Lippmann, M.J.; Bodvarsson, G.S. (Law- 
rence Berkeley Lab., CA (USA)). Aug 1986. Contract 
AC03-76SF00098. 33p. NTIS, PC ‘A03/ME A01; GPO Dep. 
File Number DE87000931. 

Most geothermal systems under exploitation for direct use or 
electrical power production are of the hydrothermal type, where 
heat is transferred essentially by convection in the reservoir, con- 
duction being secondary. In geothermal systems, buoyancy effects 
are generally important, but often the fluid and heat flow patterns 
are largely controlled by geologic features (e.g., faults, fractures, 
continuity of layers) and location of recharge and discharge zones. 
During exploitation, these flow patterns can drastically change in 
response to pressure and temperature declines, and changes in re- 
charge/discharge patterns. Convective circulation models of several 
geothermal systems, before and after start of fluid production, are 
described, with emphasis on different characteristics of the systems 
and the effects of exploitation on their evolution. Convective heat 
transport in geothermal fields is discussed, taking into consideration 
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(1) major geologic features; (2) temperature-dependent rock and 
fluid properties; (3) fracture- versus porous-medium characteristics; 
(4) single- versus two-phase reservoir systems; and (5) the presence 
of noncondensible gases. 


1503 Geothermal Exploration And Exploration 
Technology 


(EUR—9326) Application of differential magnetic 
sounding to the stndy ofthe Travale-Radicondoll geothermal 
field. (Commission of the European Communities, Luxem- 
bourg). 1984. 126p. (In French). European Community In- 
formation Service, 2100 M St., NW, Suite 707, Washington, 
DC 20037. 
In 1980 and in 1982, the Laboratory Applied Geophysics of 
the C.N.R.S. attempted to establish by magnetic differential sound- 
ing a possible anomaly of conductivity, linked with the 
field of Travale-Radicondoli (Tuscany). Some 25 sites have been 
occupied along two profiles, one being located between Siena and 
Populonia, near Piombino, the other one between Siena and Cecina. 
An important anomaly of the transient field (some 15% of 
the normal field) was brought to light in 1980 between Gerfalco (in 
the S.W.) and Frosini (in the N.E.). It exactly covers the geother- 
mal area of Travale. The direction of the telluric currents causing 
the anomaly is parallel to the magnetic meridian and their maxi- 
mum depth is of some 2000 metres. The 1982 campaign has shown 
that in the North of Travale, anomalous currents move in the 
N.W.-S.W. direction or even completely E.-W. (in the S.W. of Vol- 
terra), and meet in the sea, round Livorno. One can give an inter- 
pretation of the phenomena as a whole, if one admits the presence 
of very conductive layers between Lardello and Travale. The cur- 
rents which circulate parallel to the coast are channelled locally by 
this structure which could be closely linked up with the vapour 
field. 


3688 (EUR—9539) Studies of the isotopic 

of helium in relation to geothermal systems. (Commission of 
the European Communities, a 1984. 119p. Eu- 
ropean Community Information Service, 2100 M St., NW, 
Suite 707, Washington, DC 20037. 

Facilities have been established for the precise isotopic anal- 
ysis of helium and the extraction of the gas from groundwaters, 
gaseous mixtures, rocks and minerals. Studies have been carried out 
in collaboration with a number of other bodies in various countries. 
Each study was chosen to investigate a different aspect of the be- 
haviour of helium and its application to geothermal problems. In 
the Community Hot Dry Rock experiment in Southwest England, 
it has been shown that the abnormally high heat flow is attributable 
to abnormally high crustal radioactivity. The use of helium concen- 
tration, together with radon activity to monitor reservoir growth, 
has been demonstrated. In the hot spring area of Bath, and in the 
mesozoic aquifers of eastern England, helium has provided an ex- 
tremely sensitive tracer for the mixing of waters from 
different provenances. In the high enthalpy Italian geothermal areas 
of Larderello, Travale and Monte Amiata, detailed studies have 
shown that water rises from the deepest parts of the reservoirs 
without fully mixing. Iceland was studied both as an oceanic high 
enthalpy geothermal area and because it provided a comparison of 
our results with those of Soviet workers. Preliminary studies have 
been carried out in the Rhine Graben and the Pyrenees area; sites 
close to the Rhine Graben bounding-fault all show a mantle signa- 
ture although it varies in intensity from north to south. In the Pyr- 
enees, most measurements show no contemporary mantle influence 
but in a few places weak indications are found. 


3689 (EUR—9705) Geochemical study of the mineral 
sources of the Ardeche, (Commission of the European Com- 
munities, Luxembourg). 1984. 76p. (In French). Tw bene 
Community Information _— 2100 M St., NW 
707, Washington, DC 200 

ie ais siatr tecsio «Stuns natiite ination 
springs, cold or lukewarm. The objective of the present geochemi- 
cal study was to obtain a better picture of the deep hydrothermal 
circulation and of the deep temperatures. Deep reservoir tempera- 
tures are estimated on the basis of the chemical composition of the 
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waters as well as on the isotopic composition of some of the com- 
ponents. These estimates give some abnormally high temperatures 
(100-200°C). There is a smooth changing of the deep reservoir tem- 
peratures. The low emergence temperatures can be explained by in- 
tensive mixing with surface water and with the frequently very low 
flowrates. The oxygen and hydrogen isotope determinations give 
estimates of the recharge heights of the reservoir and therefore 
clues to the hydrogeology of the region. 


3690 (EUR—9706) Seismic investigation of Karst-affect- 
ed zones in the visean limestone in the North Belgium. Re- 
Oe ce ene Se 
and Karst-affected limestone in the subsurface by seismic 
techniques. Vandenberghe, N.; Po, iolmi, E. (Commis- 


sion of the European Communities, ne 1985. 


118p. European Community Information Service, 2100 M 
St., NW, Suite 707, Washington, DC 20037. 

The joint project by the Belgian Geological Survey, Entec 
Energy Consultants Ltd and Prakla Seismos Gmbh, designed to de- 
velop a surface seismic technique to differentiate between tight and 
Karst-affected limestone at depth. The Lower Carboniferous lime- 
stone in North Belgium was chosen as test site because of its impor- 
tance for low enthalpy geothermal energy. A seismic campaign 
(172 km) was carried out over the area. Initially an approach was 
designed based on the detection of elastic waves back scattered by 
the inhomogenous limestone. This approach was abandoned as ini- 
tial seismic results and further geological study showed that the 
bulk properties of the Karst-affected limestone had to be empha- 
sized rather than the scattering by larger Karst features. The next 
approach was used on part of the original seismic campaign but 
also new seismic data obtained. The initial campaign showed a 
completely unexpected new geological geometry in the paleozoic 
of the extreme north of Belgium. Experimental processing was car- 
ried out on selected profiles and the most promising technique 
seemed to be the partial offset-dependent stacking. A theoretical 
model was worked out to simulate the experimentally obtained am- 
plitude changes with off-set in the Dinantian top reservoir. The ap- 
proach was finally checked at the Merksplas-Beerse I well, where 
all necessary logs were available (full wave, sonic, density, VSP, 
and EVSP) and a seismic profile as well. All petrophysical param- 
eters required as input in the model could reasonably well be de- 
rived from the log analysis and hence the theoretical response of 
the Karst intervals in the well section could be simulated. The re- 
sults fitted quite well the observed amplitude changes. It was dem- 
onstrated that these changes would be absent in the absence of a 
Karst interval. Also it was shown that the graphic representation of 
the amplitude changes with offset could lead to a three-dimensional 
geometric visualisation of the Karst distribution. 


(EUR—9752) Determinations of heat flow density 
in the northern part of the Upper Rhine rift-valley. Clauser, 
C.; Willinger, H.; Ott, W.; Sattel, G. (Commission of the 
European Communities, Luxembourg). 1985. 967p. (In 
German). European Community Information Service, 2100 
M St., NW, Suite 707, Washington, DC 20037. 

In order to determine the terrestrial heat flow density in the 
northern Upper Rhinegraben, 159 shallow and 9 deep boreholes 
were logged for temperature profiles. 18% of the shallow hole-pro- 
files show little or no distortions, while another 76% exhibit distor- 
tions typical for predominantly vertical water flows. These flows 
are evaluated and in a few cases (2%) the temperature disturbance 
could be corrected for. The influence of the climatic variations and 
of the topography was carefully investigated and corrected for. 
The deep temperature profiles show a systematic gradient decrease 
with depth which can be interpreted as due to both a systematic 
increase of thermal conductivity and vertically ascending waters. 
For the determination of the in situ thermal conductivity in cased 
boreholes a new method has been developed using the temperature 
rise of a heated section of the waterfilled borehole. Since most of 
these measurements are more or less disturbed due to induced con- 
vection within the annular space, only a regional mean value can be 
given. Since the results cannot be interpreted in terms of the heat 
flow density, they are interpreted in a hydrological context, using 
the lateral variation of the temperature gradients. Probable lateral 
variations of heat flow density are masked by local and regional 
flow fields. A separation of the two heat transport mechanisms 
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(conduction and convection) is not possible for such a complicated 
system like the investigated area using existing methods. 


3692 (EUR—9786) Broadband tensorial magnetotelluric 
study in the Travale-Radicondoli field. Hutton, 
V.R.S.; Dawes, G.J.K.; Delvin, T.; Roberts, R. (Commis- 
sion of the European Communities, Luxembourg). 1984. 
238p. European Community Information Service, 2100 M 
St., NW, Suite 707, Washington, DC 20037. 

AS a contribution to the EEC study of the potential contri- 
bution of electric and electromagnetic techniques to geothermal ex- 
ploration, magnetotelluric studies have been undertaken with a 
sounding bandwidth ranging from 2 to 7 decades of period at more 
than 30 sites within the chosen test area of Travale. This area must 
be one of the most unfavourable for the application of electrical 
techniques on account both of the thickness (up to 2 km) of con- 
ducting (<1 2m in some locations) cover formations and of the in- 
tensity of the artificial disturbances from local power stations and 
distribution lines. Nevertheless it has been possible to obtain good 
quality data over part of the sounding band by employing an auto- 
matic in-field analysis system and rigorous data analysis and to pen- 
etrate to reservoir depths at the centre of the graben by undertak- 
ing broadband soundings (up to 10‘s) at some sites. For interpreta- 
tion of the data for periods up to about 100s, 2-D modelling is both 
satisfactory and essential - 1-D modelling provides correct layer re- 
sistivities but underestimates interface depths - and good agreement 
has been obtained for an electrical structure model and the relevant 
geological section. The 2-D models, which best fit the long period 
data, are characterised both by zones of highly conducting flysch 
cover formations and by an anomalously conducting basement. Re- 
striction of the study to a test area within the Era Graben inhibits 
the unequivocal association of these conducting zones with the 
thermal anomaly. 


3693 (EUR—9979) Geothermal Investigations and po- 
tential development in Ireland. Aldwell, C.R. (Commission 
- the European Communities, Luxembourg). 1985. 34p. Eu- 

ropean Community Information Service, 2100 M St., NW. 
Suite 707, Washington, DC 20037. 

This paper summarises the work on geothermal energy in 
Ireland carried out during the second EEC four year R and D pro- 
gramme (1979-1983). The work was done under contract to DG 12 
of the EEC Commission by three Irish contractors - the Geological 
Survey of Ireland, University College Cork and University College 
Galway. The Geological Survey sub-contracted parts of their work 
to Dr. D.J. Burdon, Minerex Ltd and University College Galway. 
The projects were funded on a 50/50 basis between the Commis- 
sion and the Irish participants. In compiling this paper the author 
had available to him the reports and papers listed in the references. 
The contents of this paper are based on these works and most of 
the figures used to illustrate it are taken with acknowledgement 
from them. The scope of the report is confined strictly to an outline 
of Irish geothermal completeness. Northern Ireland data are includ- 
ed on the heat flow, temperature gradient and temperature maps. 


3694 (NP—7770027) 

characteristics of the Urach 

ison with and 

H. (Kiel Univ. (Germany, F.R.). Mathematisch-Naturwis- 
senschaftliche Fakultaet). 1985. 107p. (In German). NTIS 
(US Sales Only), A06/MF AOl. File Number 
DE87770027. 

The absorption characteristics of the earth crust was deter- 
mined for the Urach thermal anomaly using two steep-angle seismic 
reflection profiles. The absorption characteristics were derived 
from the logarithmic decrease of the amplitude in consideration of 
the geometrical amplitude divergence. The Q values of the bedrock 
below the thermal anomaly were lower than those of the normal 
crust. The absorption characteristics of the central to lower crust 
were determined from the spectrum quotients of steep-angle reflec- 
tion measurements. The existence of a low-velocity, high-absorption 
zone may be explained in terms of claggy rock and high tempera- 
tures. According to the available geological and geophysical find- 
ings, the thermal anomaly could be interpreted as a small hot spot 
across which the South German massif slides. (HWJ). 
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3695 Projection of farm labor displacement from geo- 
thermal development, Imperial County, California, USA. 
Pick, J.B.; Bulter, E.W. (Univ. of California, Riverside). 
International Journal of Environmental Studies; 24: No. 3-4, 
255-265(1985). 

A methodology is introduced to project the number of farm 
laborers displaced by reduction in agricultural land by geothermal 
energy development. For each geothermal area, the projection is 
based on estimates of land used for energy facilities and of land en- 
vironmentally disrupted, on estimates of manpower per acre by 
crop type, and on estimates of alternative employment of farm la- 
borers. Each area's projected farm labor force displacement per 100 
megawatts in multiplied by the area’s projected geothermal capac- 
ity. Results for Imperial County, California, indicate maximal farm 
laborer displacement in 25 years of 4.81 percent of the 1970 farm 
labor force. Assumption of slant drilling techniques reduces project- 
ed displacement. Distribution of crop types also significantly affects 
displacement. The methodology is transferrable to other agricultur- 
al areas undergoing geothermal development. 
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3696 (EEV—84-01) Acoustical noise measurements as 
well as radio and TV interferences around the Nibe wind tur- 
bines. (Danske Elvaerkers Forenings Udredningsafdeling 
(DEFU), Lyngby). Mar 1984. 78p. Danish). NTIS (US 
Sales Only), PC A05/MF A0O1. File Number DE87750098. 

During 1982-1983 a number of noise measurements around 
the two wind turbines, mill A and mill B, at Nibe was carried out 
under the Wind Programme of the Danish Ministry of Energy and 
the Research Association of the Danish Electricity Supply Under- 
takings. The purpose of the measurements was to: 1) Elucidate the 
noise level around each of the wind turbines at various wind ve- 
locities and at various distances. 2) Evaluate whether there was a 
difference in the noise emission from the two wind turbines. 3) 
Give a subjective evaluation of the noise emission from each of the 
wind turbines and from the wind turbines in operation simulta- 
neously. With the wind turbines in operation simultaneously there 
was, subjectively estimated, no interference between the noise emis- 
sion from the two wind turbines. (EG). 
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3697 (DOE/NASA—0247-1) WEST-3 wind turbine sim- 
ulator development. Volume 1. Summary. Sridhar, S. (Para 
gon Pacific, Inc., Torrance, CA (USA)). Jul 1985. Contract 
AI01-76ET20320. 23p. (NASA-CR—174981; PPI-FID— 
300101). NTIS, PC A02/MF A0l1; 1; GPO Dep. File 
Number DE87002083. 

This report is a summary description of WEST-3, a new 
real-time wind turbine simulator developed by Paragon Pacific Inc. 
WEST-3 is an all digital, fully programmable, high performance 
parallel processing computer. Contained in the report are descrip- 
tions of the WEST-3 hardware and software. WEST-3 consists of a 
network of Computational Units (CUs) working in parallel. Each 
CU is a custom designed high speed digital processor operating in- 
dependently of other CUs. The CU, which is the main building 
block of the system, is described in some detail. A major contribu- 
tor to the high performance of the system is the use of a unique 
method for transferring data among the CUs. The software aspects 
of WEST-3 covered in the report include, the preparation of the 





simulation model (reformulation, scaling and normalization), and 
the use of the system software (Translator, Linker, Assembler and 
Loader). Also given in the report is a description of the wind tur- 
bine simulation model used in WEST-3, and some sample results 
from a study conducted to validate the system. Finally, efforts cur- 
rently underway to enhance the user friendliness of the system are 
outlined; these include the 32-bit floating point capability, and 
major improvements in system software. 


3698 (N—86-27710) Case study of field testing of wind- 
pumps in India, Venkatanarayana, A. (National Aeronautical 
a (India)). Feb 1985. 20p. NTIS, PC A02/ 

A tentative methodology for the testing of appropriate tech- 
nology design windpumps and some early experience in operation 
of a relatively simple field test are described. This testing serves 
three purposes. One is comparative assessment under identical con- 
ditions. Second is keeping an impartial record of maintenance re- 
quirements. Third is to generate performance data to permit predic- 
tion of the quantity of water likely to be lifted on a gross, monthly 
basis at different places. The 10 minutes data generated intermit- 
tently can be utilized where velocity distribution profiles are 
known. This is the case at 37 places in India. But at another 317 
places only monthly mean wind speeds are known. At these places 
24-hourly performance data can be used in making first approxima- 
tion of expected monthly outputs. 





3699 (RISO-M—2548) Measurements of performance of 
a rotor with KJ-Fiber 8-M wind turbine blades. Friis Peder- 
sen, T. (Risoe National Lab., Roskilde (Denmark)). Jun 
1986. 30p. NTIS (US Sales Only), PC A03/MF AOl1. File 
Number DE87750103. 

The report describes power curve measurements on a Micon 
55-kW wind turbine with 8 m KJ-Fiber blades. Measurements were 
made of the electrical power output from which the annual energy 
production was calculated. On the basis of a measured transmission 
efficiency curve, the mechanical power and efficiency are able to 
be calculated. 


3700 (RISO-M—2572) Structural modelling of compos- 
ite wind turbine blades. Larsen, G.C. (Risoe National Lab., 
Roskilde (Denmark)). Apr 1986. 24p. (In Danish). NTIS 
(US Sales Only), PC A02/MF AO0Ol. File Number 
DE87750108. 


The report describes the use of the finite-element program 
ABACUS for the calculation of materially inhomogeneous 
pretwisted beams. The material inhomogeneities arise due to the use 
of composite materials, the structure of which can vary with the 
position in the beam. As anisotropic behaviour cannot be taken into 
account, a number of simplifications have been introduced. Based 
on these assumptions, relevant elastic modules have been estimated 
for five different layer types and a procedure for calculating the re- 
sulting material properties for a succession of layers is presented. 8 
refs. 


3701 (RISO-M—2573) Natural ———— calculated 
for the Alternegy 7.5 m blade. Larsen, G.C. (Risoe National 
Lab., Roskilde (Denmark)). May 1986. 26p. (In Danish). 
NTIS (US Sales Only), PC A03/MF AOl1. File Number 
DE87750107. 

The report describes the use of the one-dimensional finite- 
element program ABACUS for evaluating the lowest five eigenfre- 
quencies of an Alternegy 7.5 m blade. The prediction for the lowest 
eigenfrequency is compared to measurements made at the Test Sta- 
tion for Windmills, and although a number of geometrical and ma- 
terial simplifications have been introduced, the calculation and test 
result are in close agreement. 


3702 (RISO-M—2574) Natural frequencies calculated 
for the LM 8.5-m blade. Larsen, G.C. (Risoe National Lab., 
Roskilde (Denmark)). Jul 1986. 27p. (In Danish). NTIS (US 
Sales Only), PC A03/MF A0O1. File Number DE87750106. 
The report describes the use of the one-dimensional finite- 
element program ABACUS for evaluating the lowest five eigenfre- 
quencies of an LM 8.5 -m blade. The predictions for the lowest 


four eigenfrequencies are compared to measurements made at the 
Test Station for Windmills. The test results are in general smaller 
than the computated results. This deviation is believed to be due to 
some extent of elastic support of the blade in the test. 


3703 (RISO-M—2580) Dynamic modelling of wind tur- 
bine drive trains and wind/diesel systems. Lundsager, P.; 
Hauge Madsen, P. National Lab., Roskilde (Den- 
mark)). Jun 1986. 23p. (CONF-860433—2). NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE87750110. 

From ieteenetionsd we on the dynamic behavior of 

hia Antipolis, France (28 Apr 1986). 

As on ¢ ongoing projects on wind/diesel systems and 
wind turbine design bases at Risoe, work is in progress concerning 
dynamic modelling of wind turbine power trains and entire wind/ 
diesel systems. Emphasis is on the interaction between the compo- 
nents of the system and on fluctuating loads due to air turbulence 
and grid load variations. When using standard FEM techniques in 
the dynamic modelling of such systems, problems arise due to non- 
standard features such as rigid-body modes, non-proportional damp- 
ing and semi-definite mass matrices. Here an approach is proposed, 
where suitable transformations of the degrees-of-freedom make 
standard solution techniques applicable. The dynamic modelling 
aims primarily at spectral solutions although simulation of transients 
due to cut-in/cut-out of wind turbine and start/stop of the diesel 
engine is also included. 


(RISO-M—2581) Design turbulence loads on hori- 
zontal-axis wind turbines. Hauge Madsen, P. National 
Lab., Roskilde (Denmark)). Jul 1986. 15p. (CONF-860433— 
1). NTIS = Sales Only), PC A02 ‘AOl. File Number 
DE87750109. 

From International workshop on the dynamic behavior of 
wind turbines; Sophia Antipolis, France (28 Apr 1986). 

Turbulence loads on wind turbines are for design purposes 
usually given as a design gust with a prescribed shape and ampli- 
tude. Here a spectral approach is proposed which takes into ac- 
count the spectral distribution of turbulence fluctuations, the filter- 
ing due to the physical size of the turbine and the structural dynam- 
ic amplification. During stand-still as is the case for most wind tur- 
bines at severe wind conditions the rather comprehensive methods 
of spectral analysis can be simplified considerably with good accu- 
racy, and simple expressions are presented for the blade loads and 
the generalized rotor loads, the axial force, and the tilting and 
yawing moments the design storm. 


3705 (SL—83188.04) Measurements of 

characteristics of a NACA 63(3)-418 profile. Jensen, S.A. 
(Skibsteknisk Laboratorium, Lyngby (Denmark)). Oct 1985. 
VP. - Danish). Risoe Library, DK-4000 Roskilde, Den- 


—— for the Test Station for Windmills, Risoe National 
i Roskilde, Denmark. 

This report contains experimental results ing aerody- 
namic characteristics of the NACA 63(3)-418 profile. The aim of 
the project was to investigate the aerodynamic characteristics of 
the profile for the following conditions: 1) Model with and without 
a free tip, angles of attack up to 90 deg. 2) Turbutape placed at 
different positions along the chord. 3) Model with a list mounted at 
the leading edge. The measurements were carried out in the 2.6 x 
1.8 m DMI windtunnel. The aerodynamic forces were measured by 
a balance on which the models were mounted. The tests were car- 
ried out of a Re-number approximately equal to 0.4 x 10° Correc- 
tions of windtunnel data to free air conditions have been per- 
formed. 


(SL—85908.04) Aerodynamic characteristics 
aa turbine blades and airbrakes. Jensen, S.A. (Skibeteknisk 
Laboratorium, Lyngby (Denmark)). Oct 1985. 100p. (In 
Danish). "anaiaaaiian Risoe Library, DK-4000 Roskilde, 


= report contains experimental results concerning aerody- 
namic characteristics of a typical profile used for wind turbine 
blades, NACA 4415. The aim of the project was to investigate the 
aerodynamic characteristics of the profile for the following condi- 
tions: 1) Mode! with and without a free tip, angles of attack up to 
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90 deg. 2) Model with tip-airbrake. 3) Model with flap-airbrake. 
Two different methods for the determination of the characteristic 
of a profile were compared. One method was based on pressure 
measurements along a profile section, and the other method was 
based on balance measurements where the total forces and moments 
on the model were measured. The measurements were carried out 
in the 2.6 m x 1.8 m DMI wind tunnel. The tests were carried out a 
Re-number approximately equal to 0.4 x 10% Corrections of wind- 
tunnel data to free air conditions have been performed. 7 refs. 


3707 Status of the DOE/Sandia 500 KW VAWT test 
bed. Dodd. (Sandia National Labs., Albuquerque, NM). pp 
491-496 of Wind power 85. Alexandria, dria, VA; American 
Wind Energy Association (1985). (CONF-850834—). Con- 
tract AC04-76DP00789. 

From WINDPOWER '85; San Francisco, CA, USA (27 
Aug 1985). 

The DOE/Sandia Vertical Axis Wind Turbine (VAWT) 
Test Bed represents an evolutionary step in the development of 
larger and more efficient VAWTs. It is an advanced research ma- 
chine whose purposes include prototype scale evaluations of im- 
proved aerodynamic designs, aerodynamic/structural loads determi- 
nation for fatigue life improvements, and investigation of new oper- 
ational modes to increase energy capture while maintaining or im- 
proving turbine life. The significant physical features of the ma- 
chine include a rated power of 500 kW at 37.5 RPM in a 13.4 m/s 
(30 MPH) wind, a diameter of 33.5 m (110 ft), and a height-to-di- 
ameter ratio of 1.25. Significant technological features include 
blades with multiple laminar airfoil shapes and multiple chord 
lengths, tailored aerodynamic performance and loads, and variable 
speed operating capability. The Test Bed will be assembled and op- 
erated at the USDA's Agricultural Research Service facility in 
Bushland, Texas, by Sandia and USDA personnel. 


3708 Accurate determination of wind speeds over a mi- 
croscale region using a numerical model. Barnard, J.C.; 
Wegley, H.L.; Hiester, T.R. (Pacific Northwest Lab., Rich- 
land, WA). pp 8-13 of Wind power 85. Alexandria, VA; 
American Wind Energy Association (1985). (CONF- 
850834—). Contract AC06-76RL01830. 

From WINDPOWER '85; San Francisco, CA, USA (27 
Aug 1985). 

This paper describes a technique of using a mass-consistent 
numerical model to derive wind speeds over a microscale region of 
complex terrain. A serious limitation in the use of these numerical 
models is the sensitivity of the calculated wind field to some of the 
input parameters, such as that used to simulate the atmospheric sta- 
bility, for which accurate values are not usually known. However, 
values for these parameters can be found by tuning the model to 
existing wind observations within a microscale area. This tuning 
uses a single-variable, unconstrained optimization procedure that 
adjusts the unknown parameters so that the error between the ob- 
served winds and model calculations of these winds is minimized. 
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3709 (CONF-831115—, pp 445-452) Economic attracti- 
cogeneration technologies 


veness of for the industrial steam 
user. Whitting, M. Jr.; Decker, G.L. 1983. Association of 
Energy Engineers, Atlanta, GA. File Number T185011238. 

From 6. world energy engineering congress; Atlanta, GA, 
USA (29 Nov 1983). 

The economic feasibility of cogeneration systems is dis- 
cussed. Cogeneration, and the gas turbine combined cycle system in 
particular, offer the potential for substantial cost savings to industri- 
al energy users. The electricity and fuel costs that exist today 
create great opportunities for cogeneration in many areas of the 
United States. As more electric utilities bring on line expensive new 
coal or nuclear generating capacity, the differential between fuel 
and electricity costs will continue to widen, further enhancing the 
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attractiveness of cogeneration. The industrial steam user can obtain 
the benefits of low cost cogenerated steam by cogenerating himself 
or by purchasing steam from a third-party owned and operated 
plant, and thereby avoid the capital expenditure and operating re- 
sponsibility for the project. However it is done, cogeneration is one 
of the best ways available to substantially reduce energy costs and 
to improve an energy-intensive company’s position in highly com- 
petitive world markets. 


3710 (SVF—231) Optimal admission steam data for 10- 
50 MW combined heat and power plants. Rasmusson, N.O. 
(Stiftelsen foer Vaermeteknisk Forskning, Stockholm 
(Sweden)). May 1986. 40p. (In Swedish). NTIS (US Sales 
Only), PC A03/MF AO1. File Number DE87750133. 

With growing electricity demand there will be a need of for 
example coalfired combined heat and power plants (CHP plants) 
during the 1990:ies. When planning such plants it will be very im- 
portant to use the district heating systems in an optimal way for 
electricity prodution. The aim of this study is to determine optimal 
admission steam data and feed water temperature for CHP plants 
with a maximal heat output of 20 MW, 50 MW and 100 MW. The 
study has been made in cooperation between Sydkraft, Vattenfall, 
Asea-Stal and Goetaverken Energy Systems. As main parts in the 
CHP plants have been chosen a Goetaverken boiler of the circulat- 
ing fluidized bed type and Asea-Stal turbine of VAX type. It is as- 
sumed that the alternative to electricity production in CHP plants 
will, towards the end of the 1990:ies, be 600 MW coalfired con- 
dencing plants. Therefore electricity energy and power output from 
the CHP plants is evaluated with the costs of a corresponding pro- 
duction in a coalfired 600 MW condencing plant. The comparison 
between CHP plants with different data results in the following 
most economical admission steam data and feed water temperature. 
Approx 10 MWe/20 MW heat 85/500 (bar/C degree), 187 (C 
degree). Approx 25 MWe/50mw heat 105/520 (bar/C degree), 187 
(C degree). The evaluation of the CHP plant size approx 50 MWe/ 
100 MW heat has been done less carefully, but the result indicates 
that it is not economical to choose higher admission steam data 
than 120/520 C degrees. Probably 187 C degrees feed water tem- 
perature is optimal also for this plant size. By feed water tempera- 
tures higher than 187 C degrees there has to be installed a district 
heating economizer to keep 120 C degrees flue gas temperature 
before the stack 
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3711 (NP—7750092) Flue gas desulfurization in small 
scale and medium size condensing boilers. Kioerboe, L.; 
Mathiesen, C. (Dansk Kedelforening Energi and Miljoe, 
Soborg). Jun 1983. 74p. (In Danish). NTIS (US Sales Only), 
PC A04/MF AO1. File Number DE87750092. 

The report describes conceptual design and test experience 
from four Danish condensing boilers with desulphurization using 
wet-scrubber methods. The boiler size is up to 20 MW(th), and the 
following items are specially dealt with: Economy, heat recovery, 
SO; capture and operating problems. The four plant suppliers are 
B.W. Wernerfelt, Jydsk Varmekedelfabrik, I. Krueger and Tjaere- 
borg Industri. 


3712 (SVF—230) Optimization of desulfurization by in- 
jection of limestone into the fire grate. Wahlgren, A. (Stiftel- 
sen foer Vaermeteknisk Forskning, Stockholm era 2 
May 1986. 47p. (In Swedish). NTIS (US Sales Only), PC 
A03/MF A0O1. File Number DE87750132. 

The trials have been made with varying loads and different 
doses. We also intended to study the effect of the air preheating on 
the reduction, but this could not be done because we then got slag 
problems. We ordered five materials of which one (chalk) caused 
big problems with broken dosage equipment and bridging and diffi- 
culties to empty the silo. We found that hydrated lime was the 
most suitable materials. It gives a good reduction (about 50%) al- 
ready at small quantities and it does not show the same dependence 
as the others. However, if comparing with the result only at high 
loads (88%), it is shown that for instance 40% reduction can be 
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made to the same costs for three of the materials. Efforts to achieve 
sulphur balance in the boiler have not succeeded. The reasons are 
difficulties in measuring ash flows during the limited time we had 
to make the trials. This means that we have no double-check of the 
results and have to trust the gas analysis. Also the fact that the 
trials have been made on a commercial plant gave us certain prob- 
lems. For instance, we have not been able to use the same coal 
quality for all runs. This meant also that it has been difficult to run 
the plant with required load, although the plant has an accumula- 
tor. In spite these minor problems our expecations to get a simple 
and cheap method to reduce sulphur dioxide by 25-50% have been 
achieved. 
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3713 (CEA-CONF—8019) Design of protection systems 
from EMP HA and lightning for low-voltage power distribu- 
tion networks. Climent, J.P.; Tronel, J.C. (CEA Centre 
d'Etudes de Bruyeres-le-Chatel, 92 - Montrouge (France)). 
Jun 1985. 7p. (in French). (CONF-8506282—2). NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE87750219. 

From 3. national colloquium on electromagnetic compatibil- 
ity; Clermont-Ferrand, France (19 Jun 1985). 

The design methodology, and the means developed (experi- 
mental and computer-assisted simulations) allow to define a family 
of protection systems from the interferences injected by the Elec- 
tromagnetic Pulse (EMP or NEMP when its origin is Nuclear) and 
from lightning on low-voltage power networks. The proposed prin- 
ciple and the technological solutions developed will allow to satisfy 
most of the earth installations (fixed or mobile) whatever the in- 
stalled electric power. 


3714 (CEA-CONF—8020) Design of a single-current in- 
ecting generator to simulate the EMP HA. Climent, J.P.; 


j 
Tronel, J.C.; Yastroubinski, A. (CEA Centre d’Etudes de 


Bruyeres-le-Chatel, 92 - Montrouge (France)). Jun 1985. 
(In French). (CONF-8506282—3). NTIS oy Sales Only 
PC A02/MF A0O1. File Number DE877502: 

From 3. national colloquium on Testun compatibil- 
ity; Clermont-Ferrand, France (19 Jun 1985). 

The generator developed here, allows to carry out an experi- 
mental simulation representative of the interference injected on pro- 
tection systems, particularly for low-voltage power networks. This 
type of generator is more particularly adapted to control or mainte- 
nance tests. 


3715 (CONF-831115—, pp 345-350) Transferability of 
direct load control program results and experience. Mosko- 
vitz, M.; Beardsworth, E.; Haas, S.; Hirshberg, A. 1983. As- 
sociation of Energy Engineers, Atlanta, GA. File Number 
TI8501 1238. 

From 6. world energy engineering congress; Atlanta, GA, 
USA (29 Nov 1983). 

Over the past few years utilities have increasingly looked to 
direct load control (DLC) as an option for addressing specific utili- 
ty planning and operating needs. Before a utility implements a 
direct load control program it must estimate the benefits and costs 
that are likely to result. In order for a utility to estimate benefits 
and costs, information and data must be available for the following 
items: controlled load, customer type, control strategy, control 
technology, and load impacts. Methods for gathering and under- 
standing this data are discussed. 


3716 (ECRC/M—2072) Effects of variables in the wire 
drawing process on the corrosion resistance of hard drawn 
aluminium wires. Hughes, D.T. (Electricity Council Re- 
search Centre, Capenhurst (UK)). Jul 1986. 21p. Electricity 
a Research Centre, Capenhurst, Chester CH1 6ES, 


Previous investigations have indicated that wire for over- 
head conductors produced from continuously cast and rolled rod 
was inferior in corrosion resistance to wire produced from rod 
manufactured by more traditional methods. Microstructural studies 





have already been used to achieve a satisfactory model of the role 
of grain boundaries in the corrosion initiation process. This report 
examines the effects of the cold working part of the manufacturing 
process (wire drawing) on corrosion resistance. Results ‘indicate 
that the development of a highly worked, highly orientated struc- 
ture leads to the best corrosion resistance, and this can be enhanced 
by keeping the temperature down during wire drawing. The highly 
orientated structure is largely inherited from the rod and can be 
achieved through variations in the hot working process. It is hoped 
that with changes to both hot and cold working processes, the final 
wire may have a corrosion resistance equal to that produced by 
older, more traditional methods. 


3717 (EPRI-EL—4822) Unified active and reactive 
power modulation of HVDC a large-signal and distrib- 
cane small-signal control. Final report. Grund, C.E. (General 
Electric Co., Schenectady, NY (USA). Systems Develop- 
ment and Engineering Dept.). Oct 1986. 302p. Research Re- 
Center, Box 50490, Palo Alto, CA 94303. File 
lumber T187920081. 

Advanced HVDC modulation control techniques have been 
developed and evaluated for the stabilization of torque-angle oscil- 
lations of ac/dc networks. Previous work resulted in centralized 
small-signal modulation control (EPRI Reports EL-2101 and EL- 
3990). This report covers extensions to decentralized small-signal 
and large-signal modulation to augment power system steady-state 
and transient stability, respectively. Decentralized modulation re- 
quires a frequency controller at each terminal of a two-terminal dc 
system. Each modulation signal (dc power and voltage) is produced 
at the terminal where it is required and therefore it does not have 
to be transmitted between terminals. Dynamic performance is com- 
parable to a centralized modulation system. Large-signal modula- 
tion is developed to maximize the deceleration of machines near the 
converter terminals by modulating the dc current. Both modulation 
strategies have been evaluated for dc links connecting synchronous 
or asynchronous systems based on small-scale power system 
models. A proposed methodology for applying these techniques to 
large-scale systems is presented as well as a cost estimate for cost/ 
benefit analyses. 


3718 (EPRI-EL—4856) Backfill materials for under- 

. Theory and field testing of 
backfill thermal stability. Final report. Mitchell, J.K. (Cali- 
fornia Univ., Berkeley (USA). Dept. of Civil Engineering). 
Oct 1986. 364p. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number TI87920082. 

A year-long test of cable systems buried in surge sand con- 
firms that large pipes, in comparison with small pipes dissipating 
heat at the same rate, are less likely to cause thermally unstable re- 
gions in surrounding backfill. In these experiments, the onset of 
thermal instability corresponded well with predictions based on the 
Hartley and Black time-of-dryout theory. 


3719 (OA-Trans—2805) Insulation characteristics of 
MV/LV transformers protected by spark gaps. Mazza, G.; 
Sesto, E. (Overseas Relations ieee Tuieilen Service, 
London (UK)). Aug 1986. Translation source information 
not available . (CONF-8609110—1-Trans.). 20p. NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE87900019. 

From International conference on solid state nuclear track 
detectors; Rome, Italy (23 Sep 1986). 

This report examines the behavior of MV/LV transformers 
under chopped-wave impulse stresses with reference to the use of 
spark gaps for lightning surge protection. From analysis of the volt- 
age distribution obtained with recurrent impulses on typical distri- 
bution transformer windings (continuous disc type windings and 
multi-layer spiral windings), the stresses which the windings have 
to withstand when the transformer is protected by a particular type 
of spark gap are deduced. The research includes a series of dielec- 
tric tests on samples of insulating materials representing typical 
parts of transformer insulation. 
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3720 Coil protection for a utility scale superconducting 
magnetic energy ee ee Schoenung, S.M.; 
Nose, ED Hassenzahl, W ; Purcell, J.R. Piscataway, 
NJ; IEEE Service Center (1986). Tp. (CONF-860705—). 
IEEE Service Center, 445 Hoes Lane, Piscataway, NJ 


From IEEE Power 
Mexico pes Mexico (20 Jul =o 
Magnetic 


Society summer meeting; 

lucting Energy Storage (SMES) is pro- 
ountedan alae eat Attractive costs, high diur- 
nal energy efficiency (= 92%), and rapid response are advantages 
relative to other energy storage technologies. Recent industry-led 
efforts have produced a conceptual design for a 5000 MWh/1000 
MW energy storage plant which is technically feasible at commer- 
cially attractive estimated costs. The SMES plant design includes a 
protection system which prevents damage to the magnetic coil if 
events require a rapid discharge of stored energy. This paper de- 
scribes the design and operation of the coil protection system, 
which is primarily passive and uses the thermal capacity of the coil 
itself to absorb the stored electromagnetic energy. 
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3721 (BLG—578) [SCK/CEN] annual Report 1984. 
(Centre d’Etude de l’Energie Nucleaire, Mol (Belgium)). 
1984. 273p. NTIS (US Sales Only), PC A12/MF AO1. File 
Number DE87700048. 

This report presents an account of the activities carried out 
at the SCK/CEN, Mol, during the year 1984. It deals with light 
water reactors, fast neutron reactors, fuel cycle, fusion, oriented 
basic research, non-nuclear programmes, the BR-2 materials testing 
reactor and its associated facilities and supporting activities and 
services. (AF). 


3722 (EPRI-NP—4769-SR) 1985 seminar on power 
plant digital control and fault-tolerant microcomputers: pro- 
Divakaruni, S.M. (Electric Power Research Inst., 
Palo Alto, CA (USA). Safety Control and Testing Pro- 
gram). Sep 1986. 925p. (CONF-8604269—). Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. File 
Number T187920044. 
From Seminar on power plant digital control and fault-toler- 
ant atewe oe ont Scottsdale, AZ, USA (9 Apr 1986). 
to address Power Plant Digital Controls 
and such Telnaes More Siiseamananie Technology was hosted by Ar- 
izona Public Service Company in Phoenix, Arizona on April 9-12, 
1986. The attendees represented a broad spectrum of US and for- 
eign utilities, architect and consulting firms, and NSSS and comput- 
er system hardware vendors. These proceedings contain the text of 
the formal presentations as well as the papers and slides used 
during the short courses offered. 


3723 (INIS-mf—10501, pp 54-58) Development of 
Czechoslovak nuclear power complex. Rajci, T.; Rousek, J.; 
Skvarka, P.; Svec, P. (Vyskumny Ustav Palivoenergetick- 
eho Komplexu, Bratislava, Czechoslovakia). 1984. (In 
Slovak), S (US Sales Only), PC Al8/MF AOl. File 
Nomber DE87700032. (CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

The aim of the State research project "Development of the 
Czechoslovak nuclear power complex” is to prepare documents for 
the control of the development of nuclear power in Czechoslovakia 
and the solution of factual problems of the development of the 
system of nuclear sources of electric power and heat. The said 
problems are being solved by the Research Institute of the Fuel and 
Power Complex together with research institutes of other sectors. 
Briefly presented are the results of research projects, among others 
in the area of the optimal siting and scheduling of the construction 
of WWER-1000 units, forecasts of the value of the load factor, of 
heat deliveries from nuclear sources, reliability analyses of WWER- 
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440 reactor components, of the fuel cycle, of general prediction 
problems related to nuclear power, etc. (Ha). 


3724 (NUREG/BR—0051-Vol.8-No.1) ae Reactor 
Events, January-February 1986. Volume 8, No. 1. Massaro, 
S.A. (ed.). (Nuclear Regulatory Commission, Waehingion, 
DC (USA). Office for Analysis and Evaluation of 
ational Data). Sep 1986. 48p. NTIS, PC A03/MF AOl - 
GPO. File Number T186901819. 

Power Reactor Events is a bi-monthly newsletter that com- 
piles operating experience information about commercial nuclear 
power plants. This includes summaries of noteworthy events and 
listings and/or abstracts of USNRC and other documents that dis- 
cuss safety-related or possible generic issues. It is intended to feed 
back some of the lessons learned from operational experience to the 
various plant personnel, i.e., managers, licensed reactor operators, 
training coordinators, and support personnel. 


3725 Success and failure of nuclear power plant Quality 
Assurance when applied to research and development activi- 
ties. Michels, R.D.; Stark, W.A.; Eberhart, C.F. (Los 
Alamos National Lab., Los Alamos, NM). Nuclear Materials 
Management; 15: 494-496(1986). (CONF-860654—). 

From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orleans, LA, USA (22 Jun 1986). 

Quality Assurance in some form or fashion has been prac- 
ticed at research and development laboratories and facilities for 
quite some time. This quality assurance effort has largely been that 
of the scientist taking good notes as the experiment or observation 
is conducted to provide adequate documentation of the research 
and development effort. With the advent of the national laborato- 
ries participating in such projects as the Waste Isolation Project 
Plant (WIPP), Three Mile Island, and the National Waste Storage 
Program, a need for planned, systematic quality assurance for re- 
search and development activities has come into being. Based on 
experience evolved from nuclear power plant and facility construc- 
tion, the government has chosen to utilize for these new projects 
the criteria developed for use in construction of power plants. 
While these criteria have worked reasonably well in the construc- 
tion, maintenance, and operation of those nuclear plants, their appli- 
cation to research and development activities has not been an un- 
qualified success. This paper compares and contrasts four criteria; 
surveillance, inspection, procurement, and calibration for applica- 
tion in the research and development situation, and nuclear power 
plants. 
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3726 (EPRI-NP—4805) Prediction of in-core gamma ef- 
fects. Final report. Harris, D.R.; Suk, S. (Rensselaer Poly- 
technic Inst., Troy, NY (USA)). Oct 1986. 101p. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. File 
Number T187920085. 

Reactor analyses require accurate and efficient calculations 
of gamma-produced effects incore. The important gamma effects in- 
clude gamma heating, gamma incore detector response, and 
gamma-produced changes in materials. Gamma effect predictions 
require: (a) determination of prompt and delayed gamma sources 
from neutron reactions; (b) computation of incore gamma flux 
fields; (c) calculation of the required gamma effects. Each of these 
areas presents computational difficulties; these problems and their 
resolutions are analyzed here. 


3727 (EPRI-NP—4824-M) Evaluation of flaws in 
carbon steel piping. Final report. Zahoor, A.; Gamble, R.M.; 
Mehta, H.S.; Yukawa, S.; Ranganath, S. (NOVETECH 
Corp., Rockville, MD (USA); General Electric Co., San 
Jose, CA (USA). Nuclear Energy Business Operations). Oct 
1986. 52p. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number T187920092. 


The objective of this program was to develop flaw evalua- 
tion procedures and allowable flaw sizes for ferritic piping used in 
light water reactor (LWR) power generation facilities. The pro- 
gram results provide relevant ASME Code groups with the infor- 
mation necessary to define flaw evaluation procedures, allowable 
flaw sizes, and their associated bases for Section XI of the code. 
Because there are several possible flaw-related failure modes for 
ferritic piping over the LWR operating temperature range, three 
analysis methods were employed to develop the evaluation proce- 
dures. These include limit load analysis for plastic collapse, elastic 
plastic fracture mechanics (EPFM) analysis for ductile tearing, and 
linear elastic fracture mechanics (LEFM) analysis for non ductile 
crack extension. To ensure the appropriate analysis method is used 
in an evaluation, a step by step procedure also is provided to identi- 
fy the relevant acceptance standard or procedure on a case by case 
basis. The tensile strength and toughness properties required to 
comptiae-thn thane oubetlea tae aie ok cna ieee ee 
are included in the evaluation procedure. The flaw evaluation 
standards are provided in tabular form for the plastic collapse and 
ductile tearing modes, where the allowable part through flaw depth 
is defined as a function of load and flaw length. For non ductile 
crack extension, linear elastic fracture mechanics analysis methods, 
similar to those in Appendix A of Section XI, are defined. Evalua- 
tion flaw sizes and procedures are developed for both longitudinal 
and circumferential flaw orientations and normal/upset and emer- 
gency/faulted operating conditions. The tables are based on mar- 
gins on load of 2.77 and 1.39 for circumferential flaws and 3.0 and 
1.5 for longitudinal flaws for normal/upset and emergency/faulted 
conditions, respectively. 


3728 ee eer ee Digital techniques to improve 
flaw detection by ultrasound systems. Final report. Furgason, 
E.S.; Newhouse, V.L.; Saniee, J. (Purdue Univ., ae 
IN (USA). School of Electrical Engineering). Oct 1 

184p. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number TI87920095. 

The overall objective of this project was to identify and in- 
vestigate techniques which would extend the capabilities of ultra- 
sonic flaw detection, particularly in those cases where the ultimate 
limit of defect detectability was due to grain boundary scattering. 


3729 (JAERI-M—85-196) In-core failure of the instru- 
mented BWR rod by locally induced high coolant 

ture. Yanagisawa, Kazuaki. (Japan Atomic Energy Research 
Inst., Tokyo; Japan Atomic Energy Research » Tokai, 
Ibaraki. Tokai Research Establishment). Dec 1985. 56p. (in 
Japanese). NTIS (US Sales Only), PC A04/MF AOI1. File 
Number DE87700147. 

In the BWR type light water loop instrumented in HBWR, a 
current BWR type fuel rod pre-irradiated up to 5.6 MWd/kgU was 
power ramped to 50 kW/m. During the ramp, the diameter of the 
rod was expanded significantly at the bottom end. The behaviour 
was different from which caused by pellet-cladding interaction 
(PCI). In the post-irradiation examination, the rod was found to be 
failed. In this paper, the cause of the failure was studied and ob- 
tained the followings. (1) The significant expansion of the rod diam- 
eter was attributed to marked oxidation of cladding outer diameter, 
appeared in the direction of 0°-180° degree with a shape of nodular. 
(2) The cladding in the place was softened by high coolant temper- 
ature. Coolant pressure, 7MPa intruded the cladding into inside 
chamfer void at pellet interface. (3) At the place of the significant 
oxidation, an instrumented transformer was existed and the coolant 
flow area was very little. The reduction of the coolant flow was 
enhanced by the bending of the cladding which was caused in pre- 
irradiation stage. They are considered to be a principal cause of 
local closure of coolant flow and resultant high temperature in the 
place. 





3730 (JAERI-M—85-197) Fuel rod failure due to 
marked diametral expansion and fuel rod collapse occurred in 
ee ee oe Se ao 
(Japan Atomic Energy Research Inst. Tokyo; — 
Atomic Energy Research Inst., Tokai, Ibaraki. Tokai 
search Establishment). Dec 1985. 99p. (in Ja ). NTIS 
(US Sales Only), PC A0O5/MF AOl. File Number 
DE87700148. 

In the power ramp experiment with the BWR type light 
water loop at the HBWR, the two pre-irradiated fuel rods caused 
an unexpected pellet-cladding interaction (PCI). One occurred in 
the fuel rod with small gap of 0.10 mm, which was pre-irradiated 
up to the burn-up of 14 MWd/kgU. At high power, the diameter of 
the rod was increased markedly without accompanying significant 
axial elongation. The other occurred in the rod with a large gap of 
0.23 mm, which was pre-irradiated up to the burn-up of 8 MWd/ 
kgU. The diameter of the rod collapsed during a diameter measure- 
ment at the maximum power level. The causes of those were inves- 
tigated in the present study by evaluating in-core data obtained 
from equipped instruments in the experiment. It was revealed from 
the investigation that these behaviours were attributed to the local 
reduction of the coolant flow occurred in the region of a trans- 
former in the ramp rig. The fuel cladding material is seemed to 
become softened due to temperature increase caused by the local 
reduction of the coolant flow, and collapsed by the coolant pres- 
sure, either locally or wholly depending on the rod diametral gap 
existed. 


3731 (JAERI-M—85-199) Out-pile FP release experi- 
ment by heating of irradiated UO: pellet. Ishiwatari, Nasumi; 
Nagai, Hitoshi. (Ja _——. Energy Research Inst., 
Tokyo; Japan Atomic En ergy Research Inst., Tokai, Ibar- 
aki. Tokai Research Establishment). Dec 1985. 20p. (In J 
anese). NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE87700149. 

Several fission product (FP) release fraction rates under con- 
ditions of severe fuel damage accident at LWR have been proposed 
in NUREG-0772. To evaluate the accuracy of the release fraction 
rates as described above, an experimental method for the use of the 
apparatus in relatively small scale was developed. For the reason of 
relatively great release fraction rate of "Cs at the temperature 
higher than 1500°C, those rates from the irradiated UO, pellets 
were measured by using of the apparatus containing a high frequen- 
cy induction pile. The irradiated UO, pellets were produced at 
NSRR and JMTR-RABBIT. Under heating conditions of UO: 
pellet in experiments, the release fractions of 1*7Cs were 0.51 (irra- 
diated at NSRR (a), heated at temperature range from 1500°C to 
2080°C (b) for 12.2 minutes (c) in Ar atmosphere (d).), 0.63 (a; 
JMTR-RABBIT, b; 1500 - 1740°C, c; 10.7 min., d; Ar), 0.59 (a; 
RABBIT, b; 1500 - 2255°C, c; 32.8 min., d; Ar), 0.81 (a; RABBIT, 
b; 1500 - 2230°C, c; 22.0 min., d; Ar + steam) and 0.78 (a; 
RABBIT, b; 1500 - 2030°C, c; 14.0 min., d; Ar + steam + 100 ml 
of Hg), respectively. By using the fractions as above, the apparent 
release fraction rates of 1°7Cs (in average) were calculated. Those 
rates of Ba, Ru and Ce were measured, too. 


3732 (NITAR—11(657)) Economical efficiency aspects 
of submerged testing facilities for power reactor fuel examina- 
tion. Sherin, V.A.; Ivanov, V.B.; Kirillov, E.V.; Aleksan- 
drov, K.A.; Chernobaev, V.Yu.; Pavlov, S.V. (Tsentral’n ny) 
Nauchno-Issledovatel'’skij Inst. Informatsii i Tekhniko- 
konomicheskikh Issledovanij po Atomnoj Nauke i Tekh- 
nike, Moscow (USSR)). 1985. 18p. (In Russian). NTIS (US 
Sales oaly). PC A02/MF AOl1. File Number DE87700152. 

e methodical approach permitting to conduct complex 
atime: of organization and succession of utilization of results 
of submerged examination of irradiated power reactor fuel assembly 
(FA) is suggested. The main factor determining the economic expe- 
dience of examination testing facilities are revealed on its basis. 
Spheres of utilization of the results of submerged examination are 
determined. It is noted that the usage of the results of submerged 
examination in research programs directed on the impovement of 
fuel element and FA operating characteristics is the most effective. 
Action of factors increasing the burnup and capacity factor in the 
usage of improved FA results in decreasing annual fuel and other 
operating costs on production of electric power ad accompanying 
capital outlays to the fuel cycle facilities. 15 refs.; 1 tab. 


Ui 
). Oct 1986. 535p. 


Reactor ag NTIS, PC A23/MF 
A01 - GPO. File Number T1879001 


This report presents specifications for the Nine Mile Point 


lance requirements; design features; and administrative controls. 


3734 (ORNL/TM—9780/V4) Nuclear — volley ¥ 
Viability Study. Volume 4. Bibliography. T D.B.; 
White, J.D.; Sims, J.W. (eds.). (Oak Ridge Nationa Lab., 
TN (USA)). Sep 1986. Contract AC05-840R21400. 102p. 
NTIS, PC A06/MF A0i; GPO Dep. File Number 
DE87001614. 

Documents in the Nuclear Power Options Viability Study 
(NPOVS) bibliography are classified under one of four headings or 
categories as follows: nuclear options; light water reactors; liquid 
metal reactors; and high temperature reactors. The collection and 
selection of these documents, beginning early in 1984 and continu- 
ing through March of 1986, was carried out in support of the 
study’s objective: to explore the viabilities of several nuclear elec- 
tric power generation options for commercial deployment in the 
United States between 2000 and 2010. There are approximately 550 
articles, papers, reports, and books in the bibliography that have 
been selected from some 2000 surveyed. The citations have been 
made computer accessible to facilitate rapid on-line retrieval by 
keyword, author, corporate author, title, journal name, or docu- 
ment number. 


3735 Stability tests at Browns Ferry Unit 1 under 
single-loop operating March-Leuba, J.; Wood, 
R.T.; Otaduy, P.J.; McNew, C.O. (Univ. of Tennessee, Nu- 
clear Engineering Dept., Knoxville, TN). Nuclear Technolo- 
gy; 74: No. 1, 38-52(Jul 1986). 
The results of neutronic stability tests performed on Febru- 
ary 9, 1985, at the Browns Ferry Nuclear Power Plant Unit 1 
under single-loop operation (SLO) conditions are documented. The 
main conclusions of the tests are presented. 
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3736 (EPRI-NP—4795) Use 

ee for the McGuire nuclear station feedwater 

system. Final report. Crellin, G.L.; Matteson, T.D.; Smith, 

A.M. eae Alamos Technical Associates, Inc., NM (USA); 
Consultants, Inc., San Jose, CA 

CUSAy Soptis Sep 1986. 141p. Research Reports Center, Box 

50490, Palo Alto, CA 94303. File Number T187920052. 

An earlier prototype application of Reliability-Centered 
Maintenance (RCM) to the Component Cooling Water System at 
Florida Power and Light’s Turkey Point Plant demonstrated that 
the RCM methodology is applicable for developing or revising Pre- 
ventive Maintenance (PM) programs in operating nuclear power 
plants. This report discusses an additional RCM application made 
to the Main Feed Water System at Duke Power Company’s 
McGuire Nuclear Station. The study was conducted in order to 
demonstrate more fully all aspects of the RCM approach. The 

reviews the RCM methodology and details its application to 
the Main Feed Water System. The resulting RCM-based PM pro- 
gram is briefly compared to the current PM program for the 
system. The RCM process suggested four current PM tasks as can- 
didates for Condition Directed (CD) consideration or revision and 
two current CD tasks as candidates for expanded scope. The RCM- 
based program also added nine new CD tasks as candidates to im- 
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prove the effectiveness of the PM program and two new Failure 
Finding tasks as candidates to avoid startup delays. The report also 
discusses the lessons learned through the two studies. The study 
shows the RCM methodology to be an effective tool both for de- 
fining a PM program and for providing traceable documentation to 
enhance the credibility of the PM program. 


3737 (EPRI-NP—4818) Correlation of tube support cor- 
rosion studies. Final report. Sawochka, S.G.; Friedman, 
K.A.; Choi, S.S.; Pyo, J.K. Corp., San Jose, CA 
(USA)). Oct 1986. 137p. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T187920089. 

Corrosion of tube support plate (TSP) materials in the tube/ 
TSP crevice region of PWR steam generators has resulted in defor- 
mation of the Alloy 600 tubes (denting) and decreased plant avail- 
ability as a result of steam generator leakage. The purposes of this 
program were to review laboratory data on denting from SGOG-1 
programs, to summarize program results, and to employ the labora- 
tory results to predict the time to initiate denting in commercial 
steam generators as a function of blowdown chemistry. Analyses of 
corrosion data from isothermal capsules, heated crevice devices, 
pot boilers, single tube model boilers and model steam generators 
were performed. Chemistry/corrosion correlations were developed 
from the capsule data. Impurity concentrations in the crevices were 
correlated to those in the bulk water for the tests with the heat 
transfer devices. Based on these correlations, a prediction of time to 
dent initiation in PWR steam generators as a function of bulk water 
chemistry was developed and was shown to be in reasonable agree- 
ment with experience at commercial units. 


3738 (GEND—056) TMI-2 instrumentation and electri- 
cal program final evaluation report. Mayo, C.W.; Huzdovich, 
J.W.; Roby, A.R.; Test, L.D. (EG and G Idaho, Inc., Idaho 
Falls (USA)). Nov 1986. Contract AC07-761D01570. 31p. 
NTIS, PC A03/MF A0l; GPO Dep. File Number 
DE87002273. 

This report presents the authors collective opinions on the 
value to the nuclear industry of the various investigations per- 
formed at TMI-2 by the Instrumentation and Electrical Program. 
The authors demonstrate that more attention must be given to the 
prevention of moisture intrusion during design, construction, oper- 
ation, and maintenance of a nuclear power plant. They also point 
out that, while basic engineering designs of instruments are more 
than adequate, the applications engineering and specifications could 
be improved. Finally, they show that advanced testing technology, 
exemplified by the Electrical Circuit Characterization and Diagnos- 
tics (ECCAD) System, may be very useful as a diagnostic tool 
when used as part of the testing or maintenance program in a nu- 
clear power plant. 


3739 ((AE—4091/1) Thermohydraulic calculation of 
WWER-type NPP. Unsteady processes calculation technique 
and algorithm. Mysenkov, A.I. (Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1985. 3lp. (in Russian). NTIS (US 
Sales Only), PC A03/MF AOI. File Number DE87700153. 

Technique of thermohydraulic calculation of the WWER- 
type NPP in unsteady processes is described. Effective algorithm 
for solving hydrodynamics equations without regard for acoustic 
effects permitting to use enough large time integration step is given. 
Calculation of two-dimensional temperature fields in fuel element is 
considered. Method for calculating a pressurizer, steam generators 
and pumps is described as well. 11 refs. 


3740 (INIS-BR—537-Vol.1, pp vp) General layout of a 
1300 MW PWR buildings: standard lay-out and influence fac- 
tors. Silva Messias, M. da. (NUCLEN, Rio de nae 
Brazil). 1986. (In Portuguese). NTIS (US Sales Only), PC 
Voli) A01. File Number DE87700030. (CONF-860343— 
° 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

The Standardization concept of a 1300 MW Nuclear Power 
Plant equipped with pressurized-water reactors (PWR) will be con- 
sidered with regard to the factors which have various degrees of 
influence on the Layout of the Site. Standardization with regard to 


the Layout of nuclear power plant, stands, however also for a fixed 
arrangement of the components in the main buildings and a fixed 
arrangement of the buildings in the site plan. Standardization may 
result in simplified and shorter licensing procedures and mean less 
planning effort. Concentration of systems, optimization of the elec- 
tro-mechanical design, clear separation of the controlled area, need 
for shielding, maintenance and safety aspects are some of number of 
factors which have various degress of influence on the layout of 
the buildings. 


3741 (INIS-BR—537-Vol.1, vp) Verification of the 
TUBFORC/NRI1 computer code. Kuramoto, E.; Silva, D.E. 
da. (NUCLEN, Rio de Janeiro, Brazil; Comissao Nacional 
de Energia Nuclear de Brasil, Rio de Janeiro). 1986. 
Portuguese). NTIS (US Sales Only), PC A19, AOl. 
Number DE87700030. (CONF-860343—Vol.1). 

From 1. congress on nuclear energy; Rio de Janeiro, 


Brazil (17 Mar 1986). 

A verification of the force calculation code TUBFORC/ 
NR1, developed by the authors, is performed by comparison to re- 
sults obtained with design code FORCE, used for this purpose at 
NUCLEN as well as at KRAFTWERK UNION. The case utilized 
in the verification is a depressurization transient resulting from a 
postulated rupture in the primary circuit of NPP Angra II. 


3742 (INIS-BR—537-Vol.1, pp vp) Physical and chemi- 
cal characterization of the (Th, WO, mixed oxide fuel. 
Santos, A.M.M. dos; Avelar, M.M.; Palmieri, H.E.L.; La- 
meiras, F.S.; Ferreira, R.A.N. (Centro de Desenvolvimento 
da Tecnologia Nuclear, Belo Horizonte, Brazil). 1986. 
Portuguese). NTIS (US Sales Only), PC A19/MF A01. File 
Number DE87700030. (CONF-860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

The NUCLEBRAS R and D Center (Centro de se ogo 
mento da Tecnologia Nuclear - CDTN) has been 
gether with german institutions (Kernforschungsanlage Tilich 
GmbH - KFA, Krafwerk Union A.G. - KWU and NUKEM 
Gait, 2 proquen tor willleation of Gheslem te govesutiend water 
reactors. In this paper are presented the physical and chemical 
characterizations necessary to qualify the (Th, U)Os fuel and the re- 
spective methods. 


3743 (INIS-BR—537-Vol.1, pp vp) Adequation of 
FRAP-T4 computer code to analyse PWR fuel’ rods with 
stainless steel Teixeira e Silva, A. (Instituto de 
an hae Energeticas e Nucleares, Sao Paulo, Brazil). 1986. 
). NTIS (US Sales Only), PC A19/MF A01. 
Gite Number DE87700030. (CONF-860343—Vol.1). 
From 1. 


congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 


Fuel rod analysis Program-Transient (FRAP-T4) is a FOR- 
TRAN-IV computer code which can be used to solve for the tran- 
sient response of a light water reactor Zircaloy fuel rod during ac- 
cidents such as a loss-of-coolant accident or a reactivity initiated 
accident. The coupled effects of mechanical, thermal, internal gas, 
and material response on the behaviour of the fuel rod are 
considered. FRAP-T4 is coupled to a material property 
MATPRO, which is used to provide gas, fuel, and Zircaloy clad- 
ding to the FRAP-T computational subcodes. Using the 
FRAP-T4 to solve for the transient response of a light water reac- 
tor fuel rod with Zircaloy and austenitic stainless steel claddings, 
Zircaloy material properties on the subcode MATPRO had to be 
modified for austenitic stainless steel material properties. 


3744 Gael tae aioe 1, pp vp) Preliminary study 
for Angra I reload. Lima Bezerra, J. de; Silva Ipojuca, T. 
da; Fernandes, V.B.; Ponzoni Filho, P. QURNAS, Rio de 
Janeiro, Brazil). 1986. (In Portuguese). NTIS (US Sales 
Only), PC Ai9/MF A0Ol. File Number DE87700030. 
(CONF-860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

In Angra I cycle 2, 40 fresh fuel assemblies are to be loaded, 
with an enrichment of 3.3% in place of the depleted 2.1% fuel. The 
loading pattern used is the ‘Out-In’ that consists in loading the fresh 
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fuel at the core periphery and the depleted fuel at the core center, 
leading to a power distribution in agreement with Tec. Spec., with- 
out burnuble poison rods. In this paper the FURNAS methodology 
for the Angra I Nuclear Power reload calculation is presented. 


PP = Application of 
techniques reactor. Lima Bezerra, J. 
de; Ponzoni Filho, P.; Silva — T. da; Fernandes, V.B. 
(FURNAS, Rio de Janeiro, Brazil). 1986. (In Portuguese). 
NTIS (US Sales Only), PC A19/MF AO1. File Number 
DE87700030. (CONF-860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

In this work, the results of a study made by FURNAS in 
order to extend Angra I cycle 1A, for 30 days beyond normal end 
of cycle are presented, as well as the effects of coastdown on cycle 
z 


3745 (INIS-BR—537-Vol.1, 
coastdown in Angra 1 


3746 eee ace I, pe vp) Fuel management 

work for Angra-1 second reload. rot C.N.; Sakai, M.; 

Dias, A.; Angelkorte, G. NUCLE Rio de ee 

Brazil). 1986. Portuguese). NTIS (US S Sales Only), PC 

Voli A01. File Number DE87700030. (CONF-860343— 
oO 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

The first reload of Fuel Assemblies in Angra 1 is foreseen 
for the first half of 1986. This report presents some preliminary re- 
sults of the in core fuel management work for this reload per- 
formed by NUCLEN. 


3747 (INIS-BR—537-Vol.1, pp vp) Construction tests 
in electrical for nuclear power plants. Andrade, 
R.B. de. (NUCLEN, Rio de Janeiro, Brazil). 1986. (In Por- 
tuguese). NTIS (US Sales Only), PC A19/MF AO1. File 
Number DE87700030. (CONF-860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

ugh some specific examples are described the construc- 

tion tests (type, qualification and routine tests) performed in electri- 
cal equipment of national scope of supply for Nuclear Power Plant 
Angra 2. Special emphasis is given for the qualification tests for 
which the safety characteristics cannot be demonstrated by means 
of usual type tests, as proof of seismic resistance through calcula- 
tion/vibration tests (for instance, in medium and low-voltage 
switchgears). 


3748 (INIS-BR—537-Vol.1, pp vp) Containment for 
Angra-3 Nuclear Power Plant made with Brazilian steel. 
Noack, B.J.A. (NUCLEN, Rio de Janeiro, Brazil). 1986. (In 
Portuguese). NTIS (US Sales Only), PC A19/MF A01. File 
Number DE87700030. (CONF-860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

The steel containment of Nuclear Power Plant Angra 2 is 
being constructed in steel WStE 51 imported. For Angra 3 today it 
is possible to use a steel produced in Brazil. The selected steel is the 
WStE 370 with lower strength than the WStE 51,which makes it 
necessary to develop a new project, which in principle is contrary 
to the proposition to maintain identical projects for Angra 2 and 
Angra 3 out of aspects of standardization, but avoids importation 
and is in agreement with the nowadays followed toughness con- 
cept. The criterias followed to select the steel, its development and 
the design basis will be described. 


3749 (INIS-BR—537-Vol.1, pp vp) Influence of nuclear 
power plants shutdown period in operation of hydrothermic 
systems. Coelho, J.; Pacheco, R.L.; Zuern, H.H. (Santa Ca- 
tarina Univ., Floriano polis, Brazil. Dept. de a 
Eletrica). 1986. (In Polis guese). NTIS (US Sales Only), PC 
voll A01. File Number DE87700030. (CONF-860343— 
ol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

The impact of the outage need of nuclear power plants for 
refuelling and maintenance during a critical hydrological period is 


21 NUCLEAR POWER PLANTS 
Moderated, Non-boiling Water Cooled 


analysed. The feature of lengthening the useful life of the reactor 
core charge with resulting reduction in usable power allows certain 
flexibility in postponing the refuelling and maintenance outage to 
less critical periods, which reflects on the system reliability per- 
formance indices. Simulations with a stochastic energy production 
model have been made by computing the loss of load probability of 
a hypothetical power system containing a nuclear power plant 
under the conditions described above. 


3750 (INIS-BR—537-Vol.1, pp vp) Enrichment meas- 
urements in UO, pellets and PWR fuel rods by non-destruc- 
tive analysis. Almeida, M.C.M. de. (Comissao Nacional de 
Energia Nuclear de Brasil, Rio de Janeiro. Lab. de Salva- 
). 1986. (In Portuguese). NTIS (US Sales Only), PC 
vol. A01. File Number DE87700030. (CONF-860343— 
ol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

The determination of **U by non-destructive assay of 
gamma can be made with SAM-2 portable equipment 
and Nal (T1) cintillation detector, model RD-19, from Eberline. 
This has been implanted by CNEN’s Safeguards Laboratory for 
routine inspections. The first measurements were carried out in the 
Fuel Fabricaton Plant, at Resende. The ranges of 0.7-1.9% for the 
precision and a relative error of 0.02-1.1% were obtained in the 
CNEN’s Safeguards Laboratory, when applied to UO:-pellets en- 
riched at 3.3% 235U. The ranges of 11-15% for the precision and a 
relative error of 12-14% for fuel rods with 0.22% of enrichment, 
and 0.5-1.8% for the precision and relative error of 0.5-1.0% for 
fuel rods with 3.3% of *°U, were obtained by this technique. 


nambuco Univ., Recife, Brazil. Dept. de Energia Nuclear). 
1986. (In Portuguese). NTIS (US Sales Only), PC A19/MF 
A01. File Number DE87700030. (CONF-860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

The sensitivity of non linear responses associated with physi- 
cal quantities governed by non linear differential systems can be 
studied using perturbation theory. The equivalence and formal dif- 
ferences between the differential and GPT formalisms are shown 
and both are used for sensitivity calculations of transient problems 
in a typical PWR coolant channel. The results obtained are encour- 
aging with respect to the potential of the method for thermalhy- 
draulics calculations normally performed for reactor design and 
safety analysis. 


3752 ee pp vp) Utilization of the 
option of FRAPCON-2 code 

for determining a 

Chapot, J.L.C. (FURNAS, Rio de Janeiro, Brazil). 1986. (In 

Portuguese). NTIS (US Sales Only), PC A19/MF A0O1. File 

Number DE87700030. (CONF-860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

An uncertainty analysis option has been developed for the 
steady-state fuel rod behaviour code FRAPCON-2, so that a user 
may obtain estimates of the uncertainty in calculated code outputs 
due to uncertainties in models, material property correlations, and 
code input data. The uncertainty analysis calculations are based on 
the response surface method. An uncertainty study was performed 
to a typical Angra-1 reload fuel rod. The results were then com- 
pared with the generated ones by the FRAPCON-2 evaluation 
models (EM). The comparisons showed that the EM predictions 
are conservative enough to be used in the Angra-1 reloads analysis. 


3753 (INIS-mf—10501, pp 202-205) Statistical approach 
to brittle fracture resistance evaluation of WWER pressure 
vessel. Horacek, L.; Brumovsky, M. (Skoda, Plzen, Czecho- 
slovakia. Zavod ’ Energeticke Strojirenstvi). 1984. (In 
Czech). NTIS (US Sales Only), PC Al8/MF AOl. File 
Number DE87700032. (CONF-8410447—). 
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From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

The probability approach to the evaluation of the resistance 
of the pressure vessel against brittle fracture uses the SYLMTES 
model which represents a synthesis of fracture mechanics and the 
theory of reliability. The individual aspects of the model are dis- 
cussed, namely the basic physical prerequisites and the input varia- 
bles. Recommendations are put forward for the application of prob- 
ability approaches to the evaluation of the resistance of the pressure 
vessel against brittle fracture and a block diagram is presented of 
the calculation of the time dependent failure probability. 


3754 (INIS-mf—10501, pp 212-215) Use of photoelasti- 
cimetry for safety assurance of nuclear reactors produced by 
Skoda concern. Visner, J. (Skoda, Plzen, Canela. 
Zavod Energeticke Strojirenstvi). 1984. (In Czech). NTIS 
(US Sales Only), PC Ai8/MF AOl. File Number 
DE87700032. (CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

With regard to the service life of the pressure vessel the 
most important points are the coolant inlet and outlet necks. The 
SKODA enterprise uses the optical method of photoelasticimetry 
for measuring deformations or stress at these points. Some problems 
of the application of the method are discussed as are the results of 
measurements made on a plate with a central perpendicular crack, 
on models of large bodies with a surface crack and on a model of 
the neck of the WWER-1000 pressure vessel. 


3755 (INIS-mf—10501, pp 373-377) Brittle fracture 
characteristics of WWER-1000 reactor pressure vessel steels. 
Brumovsky, M.; Hosnedl, P.; Hruby, V.; Hruzova, K.; Pola- 
chova, H. (Skoda, Pizen, Czechoslovakia. Zavod Energe- 
ticke Strojirenstvi). 1984. (in Czech). NTIS (US Sales 
Only), PC Ai8/MF AOl. File Number DE87700032. 
(CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

Three intermediate materials characterizing the main parts of 
the pressure vessel were extensively tested within the certification 
tests of materials for the WWER-1000 reactor pressure vessel, 
namely a 300 mm sheet and a lid ring of ISKh2NMFA steel, and a 
330 mm smooth ring of ISKhNMFAA steel. The parameters were 
identified of fracture mechanics, mainly fracture toughness and the 
rate of crack propagation during repeat loading. A comparison was 
made of the values of the brittle-ductile transition temperature and 
the nil-ductility transition temperature. The results which are given 
in graphs, have shown that both types of steel show sufficiently 
high resistance to brittle fracture. 


3756 (INIS-mf—10501, pp 227-230) Comparison of re- 
sults of calculations of neutron flux in light water reactor fuel 
assemblies, using diffusion and transport theories. Kyncl, J.; 
Gajdzica, L.; Cermak, J. (Ustav Jaderneho Vyzkumu 
CSKAE, Rez, Czechoslovakia). 1984. (in Czech). NTIS 
(US Sales Only), PC Ai8/MF AOl. File Number 
DE87700032. (CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

A comparison was made of numerical results obtained using 
the MOCA, BRETISLAV and TRANS programs. The MOCA 
program is based on the transport equation solved using the Monte 
Carlo method, the BRETISLAV program serves two-dimensional 
multigroup diffusion calculations, and the TRANS program is 
based on the node method. . a testing sample researchers chose a 
hexagonal fuel assembly of infinite height placed in an infinite peri- 
odical lattice. Its geometrical and material specifications are shown 
in a figure. Tabulated are the values of neutron flux and power for 
selected cells; these only relate to the MOCA program. Given in 
brackets are percentage deviations for results obtained by programs 
BRETISLAV and TRANS. 
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mag ph og 
(Skoda, Plzen, Czechoslovakia. Zavod Energeticke Stroji 
enstvi). 1984. (In Czech). NTIS (US Sales Only), PC A 8/ 
MF AO1. File Number DE87700032. (CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

Three stages are given in the development of macrocodes 
for WWER-1000 reactors. The MOBY-DICK modular system is 
described. The system is based on modules for the differential solu- 
tion of a multigrup system of diffusion equations using Borressen’s 
modification of the difference diagram. The provision of MOBY- 
DICK with diffusion data libraries for the WWER-1000’s has not 
yet been completed. The structure of the required microcode 
system is described. 


3758 (INIS-mf—10501, pp 190-193) Pipes for the 
WWER-1000 nuclear power plant. Pacak, J.; Vicek, V. (Val- 
covny Trub a Zelezarny, Chomutov, Czechoslovakia). 1984. 
(In Czech). NTIS (US Sales Only), PC A18/MF A01. File 
Number DE87700032. (CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

The technology was developed of the production of various 
pipes for WWER-1000 nuclear power plants, namely pipes of di- 
verse dimensions made of steel O8Kh18N10T, of which usually only 
a small number is needed. Therefore, alternative technologies were 
selected in some cases which will not be applicable in routine deliv- 
eries but have allowed to obtain information on which properties it 
will be possible to guarantee. The technologies of hot pressing, cut- 
ting and cold rolling were chosen for the manufacture of extremely 
thin=walled pipes of this material. Special attention was devoted 
to the technology of manufacturing pipes of ferritic steels 
015Kh17M2B and 015Kh17T. For 22 x 1 pipes of these materials 
the technologies of hot pressing and cold rolling were chosen, for 
245 x 22 pipes the technologies of hot forming on a pilger mill and 
of cutting were used. 


3759 (INIS-mf—10501) Results of research and develop- 
ment for nuclear power plants with WWER-1000 type oe 
water reactors. In commemoration of the 125th anniversary of 
SKODA. (Skoda, Plzen (Czechoslovakia). Zavod Ener; “4 
ticke Strojirenstvi). 1984. 419p. (In Czech and Slov: 
(CONF-8410447—). NTIS (US Sales Only), PC AwyMy 
A01. File Number DE87700032. 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

The conference met in three sessions: 1. Project designing 
and construction of nuclear power plants; 2. Materials, technologies 
and applied mechanics; 3. Physics, thermal physics and control. 
The proceedings contains 82 papers of which only two have not 
been inputted in INIS. The final resolutions of session 1 related to 
the reduction of capital costs for newly built units, processing of 
project documentation, the introduction of step motors manufac- 
tured in Czechoslovakia, in-service diagnostics of nuclear power 
plants, etc. The final recommendations of session 2 dealt with the 
centralization of the management of research into the reliability, 
safety and residual life of nuclear installations, with radiation stabili- 
ty of weld metals, repairs of nuclear power plants by patch weld- 
ing, with welding in nuclear power plants and stress calculations 
using mathematical methods. Session 3 centred on questions of the 
safety, reliability and economy of nuclear power plant operation. It 
was recommended to make a comparison of the results of theoreti- 
cal calculations with experiments, to concentrate on the automation 
of measurement, to extend international division of labour and co- 
operation of CMEA countries, to extend publishing activities in the 
field of thermal physics, etc. General recommendations were relat- 
ed to the conception of the construction of nuclear power plants in 
Czechoslovakia, the implementation of original scientific, research 
and development work, to the question of personnel for nuclear re- 
search, the experimental base of the Czechoslovak nuclear pro- 
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gramme and to planning and management of technical develop- 
ment. 


3760 (INIS-mf—10501, pp 1-7) Light 

power plants in prospective power balance of cami 
Cibula, M. (Statni Planovaci Komise, Prague, Czechoslova- 
kia). 1984. (In Czech). NTIS (US Sales Only), PC A18/MF 
A01. File Number DE87700032. (CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

A survey is presented of the development trends in primary 
power resources and the envisaged development of the structure of 
electric power sources in Czechoslovakia, the anticipated changes 
in the structure of power consumption in Czechoslovakia up to the 
year 2000, among others the contribution of nuclear sources to 
power and heat generation. Described are the current causes of un- 
economical use of fuels and power by the Czechoslovak industry, 
transport and agriculture, which can only be gradually eliminated 
with the growth of nuclear power production. Up to the year 2000 
this growth will be provided by the construction of power plants 
with WWER-440 and WWER-1000 type PWR reactors. 


3761 (INIS-mf—10501, pp 12-16) Preparation of manu- 
facture by SKODA concern of WWER-1000 reactor. Ste- 
panek, S.; Kralovec, J.; Voprada, J. (Skoda, Pizen, Czecho- 
slovakia. Zavod Energeticke Strojirenstvi). 1984. (In 
Czech). NTIS (US Sales Only), PC A18/MF AO0Ol. File 
Number DE87700032. (CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

Within production preparations the metallurgy was mastered 
of the specified steels (ISKh2NMFA, 15Kh2NMFAA, 
O8Kh18N10T, 12Kh11N20T3R, KhN35VT-VD) for the pressure 
vessel and for reactor internals, the manufacture of ingots verified, 
forging and heat treatment of intermediate products and electrodes 


for welding and welding technology were tried, a new procedure 
was developed of the manufacture of the pressure vessel, and the 
design was drawn of the control rod drive. Also implemented were 
studies related to the documentation for the pre-operation safety 
report. All these operations are planned such that the first unit with 
a WWER-1000 reactor may be put into trial operation by the end 
of 1989. 


3762 (INIS-mf—10501, pp 17-20) Current state of de- 
velopment and introduction in manufacture by Vitkovice con- 
cern of components for WWER-1000 power plants. Kubis, M. 
(Vitkovicke Zelezarny Klementa Gottwalda, Ostrava, 
Czechoslovakia). 1984. (In Czech). NTIS (US Sales Only), 
PC A18/MF AOl. File Number DE87700032. (CONF- 
8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

The Vitkovice concern will participate in the construction of 
nuclear power plants with WWER-1000 reactors by deliveries of 
steam generators, pressurizers, bubble vacuum vessels and sections 
of the primary circuit pipes and reactor internals. A brief descrip- 
tion is presented of development work related to the manufacture 
of the said components. The state of development makes it possible 
for the manufacture to be completed within planned terms. 


3763 (INIS-mf—10501, pp 21-24) Research and devel- 
opment of the field of heavy-current electrical engineering for 
nuclear power plants with 1000 MW units. Kriz, J. (Vyz- 
kumny Ustav Zavodu Energetickeho Strojirenstvi, Brno- 
Slatina, Czechoslovakia). 1984. (In Czech). NTIS (US Sales 
Only), PC A1l8/MF AOl. File Number DE87700032. 
(CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Plzen, Czechoslovakia (2 Oct 1984). 

A number of tasks in the heavy-current electrical engineer- 
ing field has to be solved for successful and timely commissioning 
of 1000 MW nuclear power units. They include the development of 
heavy-current distribution systems, the testing and completion of dc 


distribution components, the development of encased conductors, 
of instrument transformers, of high voltage switch boards, of a 1200 
MVA block transformer, a single-phase 400 MVA block transform- 
er, and a transformer for plant consumption and the stand-by power 
supply. The state of solution of the said problems is briefly charac- 
terized. 


3764 (INIS-mf—10501, pp 34-39) Secondary circuit of 
WWER-1000 power plants with turboset of Skoda design. 
Kindl, V. (Energoprojekt, Prague, Czechoslovakia). 1984. 
(In Czech). NTIS (US Sales Only), PC A18/MF A0O1. File 
Number DE87700032. (CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

Briefly presented are the parameters of a 1000 MW, 3000 
rpm turbine as well as changes made as against the original Soviet 
design of the secondary circuit, namely degassing of the condensate 
which is performed at a temperature of 184 degC - 168 degC as 
against degassing at constant pressure and constant temperature of 
164 degC. An improvement in the layout of equipment in the ma- 
chine room has allowed to reduce its area and built-up space, the 
circuit has been provided with a standby turbo-feed pump and 
changes have been made in the heating of the condensate prior to 
its entrance into the steam generator. The benefits of the changes 
are listed. 


3765 (INIS-mf—10501, pp 40-47) Targets and methods 
of coordination of State science and technology development 
project “Nuclear power installations with light water 1000- 
MW reactors” (ZA 01-123-101). Fenyk, J.; Komarek, A.; 
Saroch, V. (Skoda, Plzen, Czechoslovakia). 1984. (In 
Czech). NTIS (US Sales Only), PC Al8/MF AO1. File 
Number DE87700032. (CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

In coordinating this project, the coordination unit of the 
SKODA concern proceeds from the fact that research responsibil- 
ity is derived from contractor responsibility. This approach has 
been practically proven. In addition to the said “vertical” coordina- 
tion, there has to be “horizontal” coordination which at present is 
safeguarded by specialized commissions. The responsibility for the 
“horizontal” coordination will, however, have to be handed over to 
selected research institutions. In the course of the 8th five year plan 
the coordination unit will process documents for further upgrading 
of WWER reactors. Recommendations are presented for improving 
future coordination. 


3766 (INIS-mf—10501, pp 48-53) Selected results of 
VUJE research projects (with ooo of extrapolation to 
WWER-1000 power plants) and prospects for forthcoming 
period. Polak, V.; Vytiska, M. (Vyskumny Ustav Jadrovych 
Elektrarni, Jaslovske Bohunice, Czechoslovakia). 1984. (In 
Slovak). NTIS (US Sales Only), PC Al8/MF AOl. File 
Number DE87700032. (CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

The Institute centres on research and development in the 
field of operating modes of WWER nuclear power plants, of con- 
trol systems and the use of computer technology, of equipment for 
the control and maintenance of nuclear power plants, of personnel 
training, radioactive waste processing, etc. The major results of re- 
search work since 1977 are given, as are their application at the Bo- 
hunice V-1 nuclear power plant and their economic benefit. The 
said results shall be followed by projects in which the Institute will 
be involved up to the year 1990 and whose results will serve all 
nuclear power plants built in Czechoslovakia and equipped with 
WWER-440 and WWER-1000 reactors. The research activity of 
the Institute yields high economic benefit. 
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(INIS-mf—10501, pp 59-62) Reliability and eco- 
citi cuilantien of Seiden Guay aeten Ger AOS 
clear power plants. Bitter, J.; Cillik, I.; Papirnik, V. ie 

rojekt, Prague, Czechoslovakia). 1984. “in Czech). 
S Sales Only), PC Ai8/MF AOl. File faa 
DE87700032. (CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Plzen, Czechoslovakia (2 Oct 1984). 

Three feedwater pumps driven by a steam turbine will be 
provided for each WWER-1000 reactor of the Temelin nuclear 
power plant. Two pumps cover 50% each of the reactor power, 
the third is a standby. To justify the necessity of installing a stand- 
by pump, an analysis was made of EEDB-IAEA data on the reli- 
ability of foreign feedwater pumps of corresponding specifications. 
Evaluation of the financial effect of the reduction of lost available 
power caused by the failure rate of the pumps showed that it will 
be useful to install the standby pump at the Temelin plant. 


3768 (INIS-mf—10501, pp 79-86) Prestressing the con- 
tainment of a nuclear power plant with WWER-1000 units. 
Bitzan, A. (Vodni Stavby, Prague, Czechoslovakia). 1984. 
(In Czech). NTIS (US Sales Only), PC A18/MF AO1. File 
Number DE87700032. (CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

Two conception changes have been made in the prestressing 
of WWER-1000 reactor containment as against the original Soviet 
project: the prestressing units of wires 5 mm in diameter were re- 
placed with units of seven wire strands, and the prestressing units 
are stressed and anchored alternatively on the upper and lower 
levels of the cylindrical part of the containment. This design is 
labour saving, will save some 84 tons of steel, allows a better distri- 
bution and action of prestressing forces. The design is to be imple- 
mented in the third and fourth units of the Temelin nuclear power 
plant. 


3769 (INIS-mf—10501, pp 91-94) Use of novel rein- 
forcement joints in nuclear power plant construction. 
Kleander, L. (Vodni Stavby, Prague, Czechoslovakia). 1984. 
(in Czech). NTIS (US Sales Only), PC A18/MF AO1. File 
Number DE87700032. (CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

Proceeding from an analysis of production, transport and as- 
sembly of reinforced blocks on the building site it has been con- 
cluded that possibilities exist of saving welding labour and metal 
while achieving higher quality parameters. Various measures are 
described aimed at eliminating or restricting the number of welded 
joints, this by increasing the size of reinforced blocks, the diameter 
and length of rods, and improving the quality of reinforcement and 
joints, and at using hydraulic ancillary equipment. 


3770 (INIS-mf—10501, pp 95-98) Liquefying of con- 
crete mixtures. Nedbal, F. (Vodni Stavby, Prague, eae. 
slovakia). 1984. (In Czech). NTIS (US Sales Only), PC 
Al8/MF AOl. File Number DE87700032. (CONF- 
8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

Laboratory tests were run of liquefying agents for concrete 
mixtures of home and foreign make for use in the construction of 
the Temelin nuclear power plant. The effectiveness of various liq- 
uefiers was evaluated on cement mortar applying the following cri- 
teria: the plasticity of the mortar mixture, density, hardening and 
strength of cement with admixture. Workability, tensile strength 
and compression strength were determined on concrete samples. 
Viskomet A made in the GDR proved to be best. 


3771 (INIS-mf—10501, pp 137-139) Device for tighten- 
ing the main flange joint of reactor WWER-1000. Nemec, P. 
(Skoda, Plzen, Czechoslovakia. Zavod Energeticke Strojir- 
enstvi). 1984. (In Czech). NTIS (US Sales Only), PC A18/ 
MF AO1. File Number DE87700032. (CONF-8410447—). 
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From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

A device is designed for tightening groups of screws on the 
main flange joint of the WWER-1000 reactor pressure vessel. It 
consists of two simple circular supporting frames and a revolving 
frame which carries six units for tightening or loosening screws. An 
annular piston is the force element. The device meets demands on 
simple and reliable operation and allows subsequent mechanization 
and automation such that in the final stage there will be no need of 
an operator in the reactor shaft. Possibly the whole process will be 
computer controlled. 


3772 (INIS-mf—10501, pp 140-143) Some results of 
certification tests of WWER-1000 reactor pressure vessel 
base material. Brynda, J.; Brumovsky, M.; Cerny, V. 
(Skoda, Plzen, Czechoslovakia. Zavod Energeticke Strojir- 
enstvi). 1984. (In Czech). NTIS (US Sales Only), PC A18/ 
MF AO1. File Number DE87700032. (CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

The certification test program was finished of the basic ma- 
terial for the WWER-1000 reactor pressure vessel, namely steel 
1SKh2NMFA of normal purity and steel 1ISKh2NMFAA of in- 
creased purity, of which part of the vessel in the reactor core is 
built. The basic mechanical properties of 1ISKh2NMFAA are well 
inside all technical requirements. Embrittlement due to thermal 
ageing is practically negligible and a relatively high resistance to 
radiation embrittlement was found as was high fracture toughness. 


3773 (INIS-mf—10501, pp 198-201) Strength and serv- 
ice life of WWER-1000 nuclear power plant circuit. 
Maly, A. (Sigma, Prague, Czechoslovakia. Vyzkumny 
Ustav Cerpacich Zarizeni, Potrubi a Armatur). 1984. (In 

). (US Sales Only), PC A18/MF AO1. File 
Number DE87700032. (CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Plzen, Czechoslovakia (2 Oct 1984). 

Calculations were made of the strength and service life of 
the main circulation piping of a WWER-1000 nuclear power plant. 
Most loaded is the loop with the pipe branching to the pressurizer, 
which also shows greatest fatigue failure; this was determined for 
normal operation and for various non-steady state modes. The cal- 
culation method is briefly described. 


3774 (INIS-mf—10501, pp 244-246) Incorporation of 
BURN code for burnup calculations into code MICROBE for 
calculations of LWR lattice microparameters. Zalesky, K. 
(Ustav Jaderneho Vyzkumu CSKAE, Rez, Czechoslovakia). 
1984. (in Czech). NTIS (US Sales Only), PC A18/MF AOI. 
File Number DE87700032. (CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 


3775 pnt Pp 270-273) Fuel temperature 
feedbacks in program BIPR. Tinka, I.; Kratochvil, J. (Ener- 
oprojekt, Prague, Cuadean 1984. (In Czech). NTIS 
S Sales Only), PC A18/MF AOl. File Number 
DE87700032. (CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

Adequate attention is not devoted to heat transfer through 
the fuel-cladding gap which affects fuel temperature and thereby 
also reactivity feedback. For modification of input data in the BIPR 
program, variants were used ranging from the zero to the maximum 
possible proportion of Xe in the gap and for a gap width in cold 
state of from 0.0625 mm to 0.125 mm. Calculations were made for 
charges at the Mochovce nuclear power plant with half inserted 
regulating assemblies. The major results (critical concentration of 
HsBOs, coefficients of unevenness along fuel assemblies, volume- 
specific critical heat ratio for the most loaded assembly, relative re- 
actor power, deviations in power distribution as against the basic 
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data variant, reactivity coefficients related to fuel temperature) are 
given in graphs. 


(INIS-mf—10501, pp 278-281) Research in boiling 
crisis in WWER-1000 fuel assemblies. Schettina, J.; Holous, 
V. (Skoda, Plzen, Czechoslovakia. Zavod Energeticke Stro- 
jirenstvi). 1984. (In Czech). NTIS (US Sales Only), PC 
Al18/MF A0Ol. File Number DE87700032. (CONF- 
8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Plzen, Czechoslovakia (2 Oct 1984). 

The measurement of heat flows on models of fuel as- 
semblies of WWER-1000 reactors was made on the ZES SKODA 
large water loop. Maximum parameters of the loop are given and 
the technological part of the loop is described. The experiments 
were made on two types of bundles. Bundle A consisted of 7 rods 
with even heat generation and bundle B of 7 rods with cosine heat 
generation. The critical heat flows were measured in the pressure 
range 16-18 MPa and at mass flow rates of 2400-3800 kg/m?s. Inlet 
temperatures were 300 - 310 degC. All measurements were per- 
formed in the saturated nucleate boiling range. The measured 
values were compared with the OKB GIDROPRESS correlation 
for calculating WWER-1000 reactor cores. 


ee pp 305-308) Methods of a 
a the thermal me the WWER vine Cos Trejbal, 
Holous, V.; Kotrc, (Skode, Pisces we 
Zavod Energeticke naenaem 1984. ‘an Gaz Czech). NTIS 
(US Sales Only), PC A18/MF AOl. File Number 
DE87700032. (CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Plzen, Czechoslovakia (2 Oct ee os 

The feasibility is of direct measurement of the 
thermal output of WWER type reactors. As so far there is no suita- 
ble method of measuring the coolant flow in the primary circuit the 
method of indirect measurement will be used on the WWER-440’s 
at the V-2 nuclear power plant in Jaslovske Bohunice and at the 
Dukovany nuclear power plant. The method consists in deriving 
the thermal output from the power transmitted into the secondary 
circuit. Briefly described are measurements of individual items of 
the transmitted thermal power. 


(INIS-mf—10501, pp 313-318) Mathematical 
model of the WWER-1000 nuclear power plant pressurizer 
system. Ubra, O.; Skokan, V.; Lidicky, B. (Ceske Vysoke 
Uceni Technicke, Prague, ‘Czechoslovakia). 1984. (In 
Czech). NTIS (US Sales Only), PC A18/MF AOl. File 
Number DE87700032. (CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

The designed mathematical model of pressurization com- 
prises a dynamic model of the pressurizer completed with a simula- 
tion of the functions of the pressurizer control system, a dynamic 
model of the bubbling depressurization vessel including the control 
system, and the simulation of a set of the pressurizer safety valves. 
Both dynamic models are described in detail. The model of pressur- 
izing has been processed into a computer program written in FOR- 
TRAN. 


3779 (INIS-mf—10501, pp 319-326) Analysis of condi- 
character of 


tions affecting the of the under-pressure wave from 
a sudden pressure drop in a hot pressurized water system. 
Bartak, J. (Statni Vyzkumny Ustav pro Stavbu Stroju, Be- 
chovice, Czechoslovakia). 1984. (In Czech). NTIS (US 
Sales Only), PC A18/MF A0O1. File Number DE87700032. 
(CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

The results are presented of an experimental study of the 
formation and propagation of underpressure waves in a horizontal 
channel which imitates the inlet neck and part of the primary cir- 
cuit of the nuclear reactor. The analysis of measured data shows 
that the character of the underpressure wave mainly depends on 


the initial temperature of the coolant, on the rate of the pressure 
drop and on the position of the outlet opening in relation to the 
reactor pressure vessel. A semi-empirical correlation was derived 
for the calculation of the amplitude of the underpressure wave. 


tics of the WWER-1000 pressurizer. 
Matal, O.; Rybak, M.; Urbanek, M. (V y Ustav En- 
ergetickych Zarizeni, Brno, Czechoslovakia). 1984. (In 
Czech). NTIS (US Sales Only), PC A1l8/MF AOl. File 
Number DE87700032. (CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

The objectives, conditions and means are presented of the 
implementation of in-service diagnostics of the steam generator and 
pressurizer for nuclear power plants with WWER-1000 reactors. 
The system of in-service diagnostics is based on the system de- 
signed for power plants with WWER-440 reactors. A brief descrip- 
tion is presented of the results of research and development work 
carried out in this field in Czechoslovakia. This work was centred 
on the vibroacoustic characteristics of the WWER-440 steam gen- 
erator, the measuring equipment for vibroacoustic diagnostics made 
of Czechoslovak components and the diagnostic subsystem of the 
steam generator of the first unit of the Dukovany nuclear power 
plant. 


3780 (INIS-mf—10501, pp 327-331) In-service diagnos- 
steam generator and 


3781 ———— pp 342-345) Performance test- 
ing of chambers of the 2 (SUGAN) system by means 
of a neutron source. Vostry, L. (Skoda, Pizen, Czechoslova- 
kia). 1984. (In Czech). NTIS (US Sales Only), PC A18/MF 
A01. File Number DE87700032. (CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, See (2 Oct 1984). 

testing procedure has been developed for fission chambers 
in the SUGAN system which is designed for testing the state of 
WWER-440 reactors under all operating modes. The chambers are 
tested with an Am-Be neutron source. In the first stage the re- 
sponse of the chambers to the neutron source is tested prior to their 
mounting. The usefulness of this stage consists in that it will reveal 
any faulty chambers prior to mounting. The second stage of the 
tests with the neutron source is carried out immediately before the 
fuel charge. The purpose of these tests is to show the continuity of 
the whole measuring channel from the chamber to the unit control 
room. 


3782 (INIS-mf—10501, pp 368-372) Design of the in- 
service diagnostics system for the WWER-1000 nuclear power 
plant. Haniger, L.; Majer, J. (Skoda, Plzen, Czechoslovakia. 
Zavod Energeticke Strojirenstvi). 1984. (In Czech). NTIS 
(US Sales Only), PC Ai8/MF AOl. File Number 
DE87700032. (CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

A list of processes is given to be monitored in different com- 
ponents by the system of in-service diagnostics of the primary cir- 
cuit of a nuclear power plant with WWER-1000 reactors. The posi- 
tioning of sensors for monitoring the said processes is shown in a 
figure. Also included is a diagram of technical equipment for the 
system of in-service diagnostics whose conception is based on a 


-” ee oe pp 223-226) Model a 
for determination of radiation load of WWER pressure v 
sels, Cerny, K.; Marik, P.; Holman, M. (Skoda, Plzen, 
Cantheshaunhin "Zavod Energeticke Strojirenstvi). 1984. (In 
Czech). NTIS (US Sales Only), PC Al8/MF AO0l. File 

Number DE87700032. (CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

The program of determining the radiation load of the pres- 
sure vessel wall comprises physical calculations of the reactor core, 
calculations of neutron transport, the development of methods of 
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neutron spectrometry, the design and construction of mock-ups of 
WWER-440 and WWER-1000 reactors, measurements on these 
mock-ups, supplementary measurements on the SR-O reactor and 
measurements in nuclear power plants. The arrangement of the 
model experiment for WWER-440 and WWER-1000 reactors is 
shown by diagrams. (E.S.). 


3784 (INIS-mf—10501, pp on Survey of achieve- 
ments in the field of radiation Valenta, 
V. (Skoda, Plzen, Czechoslovakia. ) ove Energeticke 7 
jirenstvi). 1984. (an Czech). NTIS (US Sales Only), PC 
Al8/MF AOl. File Number DE87700032. (CONF- 
8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

Two program Packages are described which provide starting 
data for calculations in radiation shielding and radiation safety. The 
TRABAK modular system is designed for determining the trans- 
port of radioactive material in a nuclear power plant and its envi- 
ronment. The SOPRGA program package is used for calculating 
exposure and dose rates in the nuclear power plant during oper- 
ation and after shutdown and for determining necessary wall thick- 
nesses of containers used for the transport of fuel and radioactive 
parts. (Z.M.). 


3785 (INIS-mf—10501, pp 216-219) Overview of results 
of theoretical and calculation studies in light water reactor 
physics performed by UJV Rez in the years 1981 to 1983. 
Rocek, J.; Cermal:, J.; Gajdzica, L. (Ustav Jaderneho Vyz- 
kumu CSKAE, Rez, Czechoslovakia). 1984. (In Czech). 
NTIS (US Sales Only), PC A18/MF AO01. File Number 
DE87700032. (CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Plzen, Czechoslovakia (2 Oct 1984). 

Participating in the research project were the department of 
theoretical reactor physics of the UJV and the International Tem- 
porary Collective of the CMEA countries. In the years 1981-1983 
data libraries were established for reactor calculations and for the 
calculation of group constants. In the same period the complex 
transport code MICROBE was developed for the calculation of 
spatial and energy distribution of neutron flux densities in cells and 
supercells of WWER reactor lattices. Multidimensional diffusion 
macrocalculations were made as well as the testing of calculation 
results by measurement, and the adjustment of Soviet codes for 
Czechoslovak needs. (E.S.). 


3786 (INIS-mf—10501, pp 8-11) Preparation of Temelin 
nuclear power plant construction viewed by general contractor 
of building part. Novak, J. (Vodni Stavby, Prague, a. 
slovakia). 1984. (In Czech). NTIS (US Sales Only), PC 
Al8/MF AOl. File Number DE87700032. (CONF- 
8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

The preparation is described of the building part of the Te- 
melin nuclear power plant, and the problems described which ensue 
mainly from the scope of the project. Another significant shortcom- 
ing is inadequate project preparation. 


3787 (INIS-mf—10501, pp 25-33) Primary part of tech- 
a ion equipment for T ted pice nuclear power plant. Vrzal, 

On iris wus Prague, Czechoslovakia). 1984. (In 
Cuect) S Sales Only), PC A18/MF AOl. File 
mei DES7700032 (CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

Major components are briefly described of the primary cir- 
cuit of a WWER-1000 reactor according to the Soviet technical 
project, namely: the connection of the pressurizer and the bubble 
vacuum tank, the system of emergency core cooling pumps, the 
system of pressurized emergency tanks, the system of pumps for 
emergency boron injection, the system of high pressure boron 
pumps, the system of exchangers for emergency core cooling and 
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the feed system. The paper is supplemented with diagrams of the 
said systems. 


3788 (INIS-mf—10501, lt 391-395) Current state of 
investor's preparations for Temelin nuclear power plant. 
Richter, J. (Ceske Energeticke Zavody, ye Czechoslo- 
vakia). 1984. (In Czech). NTIS (US Sales ly), PC Al8/ 
MF A01. File Number DE87700032. (CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

The construction of the Temelin nuclear power plant was di- 
vided into a number of independent structures of which there are 
currently 18. The capital costs and terms of implementation are 
given for each project. Certain questions are discussed concerning 
the programme of the preparation and implementation of the nucle- 
ar power plant project, as are problems relating to the construction 
site with regard to transport and water, power and heat supply. 


3789 ee ee ie 401-404) Main contractor's 


preparations for Temelin nuclear power plant. 
Andrle, Z. (Vystavba ean Skoda, Prague, Czechoslo- 
vakia). 1984. Czech). NTIS (US Sales Only), - Al18/ 


MF AO1. File Number DE87700032. (CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

Questions of technical exactness are discussed related to the 
construction of the Temelin nuclear power plant, the first in 
Czechoslovakia to be equipped with WWER-1000 reactors. The de- 
livery of the technological components of the power plant which is 
provided by SKODA Works, the main contractor, will cover five 
structures on two localities of the construction site. Attention is de- 
voted to the need of coordinating project design work, of which 
some is being done in the USSR and some by Czechoslovak sub- 
contractors. 


3790 (JAERI-M—85-026) Evaluation on CCIF 
Core-II reflood test C2-4 (Run 62). cn Mer seg 
ibility. Okubo, Tsutomu; Se. Tadashi; Sugimoto, Jun; 
Akimoto, Hajime; Murao, Yoshio; Okabe, Kazuharu. (Japan 
Atomic Energy Research Inst., Tokyo; Japan Atomic 
sa Research Inst., Tokai, Ibaraki. Tokai Research Po 
ent). Mar 1985. 99p. NTIS (US Sales Only), PC 
A0S/ME ADL. File Number DE87700154. 

This report presents a data evaluation of the CCTF Core-II 
test C2-4 (Run 62), which was conducted on May 12, 1983. This 
test was conducted to investigate the reproducibility of tests in the 
CCTF Core-II test series. Therefore, the initial and boundary con- 
ditions of the present test were determined to be the same as those 
for the previously performed base case test (Test C2-SH1). Com- 
paring the data of the present test with those of Test C2-SH1, the 
following results are obtained. (1) The initial and boundary condi- 
tions for the two tests were nearly identical except the temperature 
of the core barrel and the lower plenum fluid. The difference in the 
latter is considered to result in the difference in the core inlet sub- 
cooling of about 6 K at most. (2) The system behavior was almost 
identical. (3) The core cooling behavior was also nearly identical 
except a little difference in the rod surface temperature in the upper 
part of the high power region. (4) Taking account that the differ- 
ence mentioned above in item (3) is small and can be explained 
qualitatively to be caused by the difference in the core inlet sub- 
cooling mentioned above in item (1), it is considered practically 
that there is the reproducibility of the thermo-hydrodynamic be- 
havior in the CCTF Core-II tests. 


3791 (NUREG—1038-Suppl.4) Safety Evaluation Report 
related to the operation of Shearon Harris Nuclear Power 
Plant, Unit No. 1 (Docket No. STN 50-400). Supplement No. 
4. (Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Reactor Regulation). Oct 1986. 
246p. NTIS, PC All/MF A0Ol - GPO. File Number 
T1I87900075. 

This report, Supplement No. 4 to the Safety Evaluation 
Report for the application filed by the Carolina Power and Light 


Company and North Carolina Eastern Municipal Power Agency 
(the applicants) for a license to operate the Shearon Harris Nuclear 
Power Plant Unit 1 (Docket No. 50-400), has been prepared by the 
Office of Nuclear Reactor Regulation of the US Nuclear Regula- 
tory Commission. This supplement reports the status of certain 
items that had not been resolved at the time of publication of the 
Safety Evaluation Report and Supplement Nos. 1, 2, and 3. 


(NUREG—1207) Technical Specifications, Sea- 
brook Station, Unit 1 (Docket No. 50-443). Appendix "A” to 
License No. NPF-56. (Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Nuclear Reactor R - 
tion). Oct 1986. 408p. NTIS, PC A18/MF A0O1 - GPO. File 
Number T1I87900101. 

This report provides specifications for the Seabrook Station 
Unit 1 reactor concerning: safety limits and limiting safety settings; 
limiting conditions for operation and surveillance requirements; 
design features; and administrative controls. 


(NUREG—1208) Technical Specifications, age 
Harris Nuclear Power Plant, Unit No. 1 (Docket No. 50- 
400). Appendix "A” to License No. NPF-53. (Nuclear Regu- 
latory Commission, Washi DC (USA). Office of Nu- 
clear Reactor Regulation). 1986. 514p. NTIS, PC A22/ 
MF AOi - GPO. File Number TI87900108. 

This report presents specifications for the Shearon Harris 
Nuclear Power Plant Unit No. 1 concerning: safety limits and limit- 
ing safety system settings; limiting conditions for operation and sur- 
veillance requirements; design features; and administrative controls. 
(JDB) 


(NUREG—1223) Technical Specifications, Braid 
wood Station, Unit Nos. 1 and 2 (Docket Nos. STN 50-456 
and SIN 50-457). Appendix "A” to License No. NPF-59. 
(Nuclear Regulatory Commission, Washington, DC (USA). 
Office of Nuclear Reactor Regulation). Oct 1986. Be 
NTIS, PC A22/MF A0O1 - GPO. File Number T18790009 
‘Information i is presented for Braidwood Station Unit Nos. 1 
and 2 in the areas of: safety limits and limiting safety system set- 
tings; limiting conditions for operation and surveillance require- 
ments; design features; and administrative controls. (JDB) 


3795 (NUREG/IA—0009) Assessment of RELAPS5S/ 
MOD2 against 25 dryout experiments conducted at the Royal 
Institute of Technology. Sjoeberg, A.; Caraher, D. ae 
Nuclear Power Inspectorate, Stockholm). Oct 1986. = 
(STUDSVIK-NP—86/66). NTIS, PC A04/MF A0O1 - G 
File Number T187900095. 

RELAP/MOD2 simulations of post-dryout heat transfer in a 
7 m long, 1.5 cm diameter heated tube are reported. The Biasi criti- 
cal heat flux correlation is shown to be inadequate for predicting 
the experimental dryout. RELAPS accurately predicted the meas- 
ured temperatures downstream of the dryout once it was forced to 
predict dryout at the experimentally measured location. 


3796 Automatic determination of pressurized water reac- 
maximize beginning-o: 


tor core loading patterns that 
activity within power-peaking and burnup constraints. 
Hobson, G.H.; Turinsky, P.J. (North Carolina State Univ., 
t. of Nuclear Engineering, P.O. Box 7909, Raleigh, NC 
27695-7909). Nuclear Technology; 74: No. 1, 5-13( 1986). 
Computational capability has been developed to automatical- 

ly determine a good estimate of the core loading pattern, which 
minimizes fuel cycle costs for a pressurized water reactor (PWR). 
Equating fuel cycle cost minimization with core reactivity maximi- 
zation, the objective is to determine the loading pattern that maxi- 
mizes core reactivity while satisfying power peaking, discharge 
burnup, and other constraints. The method utilizes a two-dimen- 
sional, coarse-mesh, finite difference scheme to evaluate core reac- 
tivity and fluxes for an initial reference loading pattern. First-order 
perturbation theory is applied to determine the effects of assembly 
shuffling on reactivity, power distribution, end-of-cycie burnup. 
Monte Carlo integer programming is then used to determine a near- 
optimal loading pattern within a range of loading patterns near the 
reference pattern. The process then repeats with the new loading 
pattern as the reference loading pattern and terminates when no 


f-cycle re- 
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better loading pattern can be determined. The process was applied 
with both reactivity maximization and radial power- mini- 
mization as objectives. Results on a typical large PWR indicate that 
the cost of obtaining an 8% improvement in radial power-peaking 
margin is ~2% in fuel cycle costs, for the reload core loaded with- 
out burnable poisons that was studied. 


2103 Power Reactors, Non-breeding, Graphite 
Moderated 


REFER ALSO TO CITATION(S) 3734, 3983, 3988, 4000 


(EGG-M—11386) ATHENA model for 4 x 350 
MWe) HTGR plant side-by-side steel vessel prismatic core 
concept. Ami R.G. (EG and G Idaho, Inc., Idaho 
Falls (USA)). 1986. Contract ACO07-761D01570. 20p. 
(CONF-861035—2). NTIS, PC A02/MF AOI; 1; GPO Dep. 
File Number DE87001446. ~ 

From 2. international meeting on simulation methods in nu- 
clear engineering; Montreal, Canada (14 Oct 1986). 

ATHENA is a computer code being developed at the Idaho. 
National Engineering Laboratory under US Department of Energy 
support. The code will provide advanced best-estimate predictive 
capability for a wide spectrum of applications. The code has capa- 
bility for modeling independent hydrodynamic systems which can 
currently include water, helium, Freon-II, idealgas, lithium, or lithi- 
um-lead as fluids. ATHENA was modified to allow point reactor 
kinetics evaluations for two nuclear reactor cores. Capability for 
specifying gas circulators was added and representative homolo- 
gous curves were added for a helium circulator. A full system 
model was developed for a High Temperature Gas Reactor modu- 
lar concept with a full secondary system model. The code capabil- 
ity to model the complete system was demonstrated and a repre- 
sentative transient for a circulator coastdown without reactor scram 
was modeled and evaluated to the point of flow stagnation. 


3798 (IAE—4102/4) Physical calculation of HTGR with 
a cavity in the framework of the diffusion approximation. - 
Zhirnov, A.V.; Kaminskij, A.S. ee Komitet 
po Ispol’ zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
eaten Ehnergii). 1985. 2ip. (In Russian). NTIS (US 
Sales Only), PC A02/MF AOl1. File Number DE87700155. 
Methods and programs of calculation were considered 
within the framework of diffusion approximation of HTGR with 
large cavity and their approbation was performed using data on 
KAHTER critical assemblies. Calculation of elementary cells was 
conducted according to the WIMS program. Resonance effects in 
double heterogeneity systems were taken account of according to 
NEKTAR program. Effective multiplication factor, spatial-energy 
distribution of neutrons at the presence and the absence of absorb- 
ing rods were determined by means of QUM-3-HER three-dimen- 
sional program. PENAP two-dimensional program was used for 
calculating systems without absorbing rods. A technique using neu- 
tron transfer matrix is realized in the DOP two-dimensional pro- 
gram. Satisfactory agreement of experimental data on KAHTER 
critical assemblies with cavity between a top end reflector and the 
core with calculational results is shown. 11 refs.; 8 figs.; 6 tabs. 


(JAERI-M—85-183) Experimental study of seal 
a in the core of the experimental VHTR. Suzuki, 
Kunihiko; Fumizawa, Motoh; Murakami, Tomoyuki; 
Motoki, Yasuo; Hirano, Mitsumasa; Arai, Taketoshi; Miya- 
moto, Yoshiaki; Miki, Toshiya. (Japan Atomic Energy Re- 
search Inst., Tokyo; — Atomic Energy Research Inst., 
Tokai, Ibaraki. Tokai ch Establishment). Nov 1985. 
133p. (in Japanese). NTIS (US Sales Only), PC A07/MF 
AO01. File Number DE87700156. 

The report presents the results of a series of air flow tests 
simulating the seal structure between permanent side reflectors and 
hot plenum blocks of Multi-purpose Very High Temperature Gas 
Cooled Reactor (the Experimental VHTR) based on the second 
stage of detailed design, and also discusses the seal performances to 
be used for the flow analysis in the Experimental VHTR core. The 
results are as follows: (1) The flow test, using the unit model which 
represents the element of actual seal structure of permanent reflec- 
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tors and hot plenum blocks respectively, gave a clear correlation 
between leak flow rate and pressure difference as the parameters of 
gap width and differential level of seal structure. (2) The flow test, 
using the assembled model which represents the parts of actual seal 
structure of permanent reflectors and hot plenum blocks, gave a 
clear correlation between leak flow rate and pressure difference. 
The leak flow measured in the assembled model agreed well with 
the calculated one using the seal performance data obtained with 
the unit model test. The results shows that leak flow rate through 
the seal structure can be calculated using the seal performance data 
of the unit model. (3) The seal performance data for the analysis of 
flow distribution in the reactor core are evaluated based on the 
flow test results of unit model. 


3800 (JAERI-M—85-184) Evaluation of effective cool- 
ant flow in the experimental VHTR core at detailed design 
stage II. Suzuki, Kunihiko; Fumizawa, Motoh; Murakami, 
Tomoyuki; Hirano, Mitsumasa; Miyamoto, Yoshiaki. (Japan 
Atomic Energy Research Inst., bg = By Atomic 
— Research Inst., Tokai, Ibaraki. T esearch Es- 
ent). Nov 1985. 109p. (In Ja aaa. NTIS (US 
Sales Only), PC A06/MF AO1. File Number DE87700157. 
This report presents the results of an analysis of core flow 
distribution in Multi-purpose Very High Temperature Gas-Cooled 
Reactor (the Experimental VHTR) based on the second stage of 
detailed design, considered crossflow between fuel block horizontal 
interfaces, the correlation between seal structures of permanent re- 
flector blecks and hot plenum blocks and leak flow. The ratio of 
core which cooles fuel element usefully to the total in a reactor is 
about 82% at the initial condition and is about 81% at the end of 
life of core (425 days). The minimum coolant flow rate of fuel 
channel, which occurs in the core peripheral column at the end of 
life of core, is about 98% of column average channel flow rate in a 
column. 


3801 (JAERI-M—85-186) Analytical study of flow dis- 
advanced 


tribution in the experimental VHTR core. Based on 

phase of the second stage of detailed design. Fumizawa, 
Motoh; Suzuki, Kunihiko; Murakami, Tomoyuki. (Japan 
Atomic Energy Research Inst., Tokyo; Japan Atomic 
Energy Research Inst., Tokai, Ibaraki. Tokai Research Es- 
tablishment). Nov 1985. 62p. (In Japanese). NTIS (US Sales 
Only), PC A04/MF A0O1. File Number DE87700158. 

This report describes an analytical study of flow distribution 
in the experimental VHTR core nominated at advanced phase of 
the second stage of detailed design. The objective of this study is to 
investigate the data for the analysis of coolant flow distribution and 
then achieve the increase of effective coolant flow rate which cools 
fuel elements usefully. The results are as follows: (1) High sensitive 
items for the effective coolant flow rate are crossflow loss coeffi- 
cient and gaps between permanent reflectors. (2) Low sensitive 
items are seal performance of seal elements between permanent re- 
flectors, gaps between upper shields, and both seal performance of 
seal elements and gaps between hot plenum blocks. (3) The effec- 
tive coolant flow rate due to flow data re-evaluated is about 90% 
and it is about 5% higher than that evaluated at the core design of 
the advanced phase, in the case of fuel element with flange seal 
which contains 36 fuel rods. 


3802 (JAERI-M—85-187) Core thermal design of the 
experimental VHTR detailed design stage II. Suzuki, Kuni- 
hiko; Fumizawa, Motoh; Hirano, Mitsumasa; Miyamoto, 
Yoshiaki. (Japan Atomic Energy Research Inst., Tokyo; 
Japan Atomic Energy Research Inst., Tokai, Ibaraki. Tokai 
Research Establishment). Nov 1985. 102p. (In Japanese). 
NTIS (US Sales Only), PC A06/MF AOl1. File Number 
DE87700139. 

This report describes design conditions, design criteria, 
design method, design data for core thermal design of the experi- 
mental VHTR detailed design stage II, and the results of the core 
thermal and hydraulic characteristics. Results are as follows: (1) 
The maximum fuel temperature is 1311°C nominally, and 1499°C 
when engineering uncertainty factors are considered through the 
core life time. (2) The minimum Reynolds number in fuel channel is 
about 3750. (3) In the above conditions, no failure of coated parti- 
cle fuel occurs by kernel migration and the increase of inner pres- 
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sure with burn-up. (4) Coolant pressure drop in the core is about 
0.07 kg/cm? 


3803 (NITAR—3(649)) Failed element monitoring in or- 
ganic cooled nuclear boiler. Konyashov, V.V.; Krasnov, 
A.M.; Shkokov, E.I.; Yakshin, E.K. (Tsentral’nyj Nauchno- 
Issledovatel'skij Inst. Informatsii i Tekhniko-Ehkonomiches- 
kikh Issledovanij Atomnoj Nauke i Tekhnike, Moscow 
ae 1985. 1p. (in Russian). NTIS (US Sales Only), 

A02/MF AO01. File Number DE87700159. 

Complex of works in design and experimental justification of 
the system of failed fuel element control (FFEC) is carried out for 
an organic cooled nuclear boiler. Gaseous fission products, which 
yield of defect fuel element is a 10-1000 time as much as yield of 
other fission products, are chosen as a reference set for FFEC. 
Structural scheme of the FFEC is developed; the scheme comprises 
branches of fuel element rejection after reactor shutdown and con- 
tinuous fuel element control on operating reactor according to ac- 
tivity of coolant and gas released from a deaerator. Standard scintil- 
lation detectors are used as transducers of the FFEC system. In- 
crease of the effect-background ratio is attained by the selection of 
gamma radiation detection range, which is realized in the measur- 
ing channel. The technique for mathematical simulation and deter- 
mination of FFEC system parameters is developed. Experimental 
checking of investigations conducted at the nuclear boiler con- 
firmed the truth of the decisions. Selected methods and facilities 
provided essential scope of the FFEC during the reactor operation 
and shut-down. 4 refs.; 5 figs. 


3804 (UNI-SA—168) Operational analysis of N Reactor 
systems. Leitz, E.E. (UNC Nuclear Industries, Inc., Rich- 
land, WA (USA)). 1986. Contract AC06-76RL01857. 9p. 
(CONF-860908—28). NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. File Number DE87000572. 

From Operability of nuclear power systems in normal and 
adverse environments meeting; Albuquerque, NM, USA (29 Sep 
1986). 

A program is presently being developed to optimize the per- 
formance of N Reactor at Hanford. This paper outlines how an 
operational analysis is performed to identify the major problem 
areas. The next step is to perform more detailed engineering studies 
to develop an integrated program to optimize the performance of N 
Reactor. 
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REFER ALSO TO CITATION(S) 3869, 3890, 3959 


(NUREG/IA—0006) International agreement 

a Assessment of RELAP5/MOD2 against Marviken Jet 

it Test 11 level swell. Rosdahl, O.; Caraher, D. 

(Swedish Nuclear Power Inspectorate, Stockholm; Nuclear 

Regulatory Commission, Washington, DC (USA). Office of 

Nuclear Regulatory Research). Sep 1986. 48p. (STUDS- 

VIK-NP—86/97). NTIS, PC A03/MF AO1 - GPO. File 
Number T187900039. 

RELAPS5S/MOD2 simulations of level swell of saturated 
liquid in a large (5 m diameter, 22 m high) vessel are reported. For 
certain nodalizations RELAPS is shown to predict the measured 
void fraction profile with fair accuracy. RELAPS results are shown 
to be dependent upon nodalization with the accuracy of computed 
results deteriorating significantly when a large number of nodes is 
employed. 
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REFER ALSO TO CITATION(S) 3734, 3837, 3915, 3925, 3927, 3953, 3954, 
3962, 3963, 3983, 3986, 6270 


3806 (CONF-860724—12) Core restraint contributions 
to radial expansion reactivity. Moran, T.J. (Argonne Nation- 
al Lab., IL (USA)). 1986. Contract W-31-109-ENG-38. 6p. 
NTIS, PC A02/MF A0O1; 1; GPO Dep. File Number 
DE87001497. 

From ASME/ANS bi-annual nuclear power conference: safe 
and reliable nuclear power plants; Philadelphia, PA, USA (20 Jul 
1986). 

” Bowing of core assemblies caused by thermal gradients, 
swelling gradients, and irradiation creep can cause significant 
changes in reactivity of an LMFBR during startup, overpower and 
loss-of-flow without scram transients. This paper summarizes calcu- 
lations of bowing reactivity effects for both a small homogeneous 
and a small heterogeneous core design. It includes two core re- 
straint concepts for each core design and concentrates on reactivity 
changes in the critical power-to-flow range of 1.0 to 2.0. 


3807 (CONF-860724—13) Reactor closure design for a 

pool-type fast reactor. Chung, H.; Seidensticker, R.W.; 

Kann, W.J.; Bump, T.R.; Schatmeier, C. (Argonne National 

Lab., IL (USA); General Electric Co., Sunnyvale, CA 

(USA)). 1986. Contract W-31- 109-ENG-38. 8p. NTIS, PC 
A02. File Number DE87001545. 

From ASME/ANS bi-annual nuclear power conference: safe 
and reliable nuclear power plants; Philadelphia, PA, USA (20 Jul 
1986). 

m The reactor closure is the topmost structural part of a reac- 
tor module. For a pool-type fast reactor it is an especially impor- 
tant structure because it provides the interface between the primary 
coolant system and the main access area above the closure. The re- 
actor closure comprises a stationary deck, a rotatable plug, the 
boundary elements of primary system and containment penetrations 
for equipment and auxiliary systems. This paper evaluates two dif- 
ferent reactor closure design concepts, referred to as “warm” deck 
and “hot” deck, for a pool-type fast reactor with respect to their 
design features, technical merits, and economic benefits. The eval- 
uation also includes functional, structural, and thermal analyses of 
the two deck design concepts. Issues related to their fabrication and 
shipping to the plant site are also addressed. The warm deck is a 
thick solid steel plate with under-the-deck insulation consisting of 
many layers of steel plates. The hot deck is a box-type structure 
consisting of a bottom plate reinforced with vertical ribs and cylin- 
ders. For insulation and radiation shielding, the region of the hot 
deck above the bottom plate is filled with steel balls. Conventional 
insulation is added on the top to further reduce heat loss into area 
above the deck. The design choice of the closure deck is strongly 
dependent on design features of the reactor; especially on the reac- 
tor module support. While the warm deck is preferable with the 
top support, the hot deck is better suited for the bottom support 
design of the module. 


3808 (CTA-IEAV-NT—05/85) Optimization of Binary 
Breeder Reactor. 1. Sodium void reactivity and Doppler effect 
in a new model. Nascimento, J.A. do; Dias, A.F.; Ishiguro, 
Y. (Centro Tecnico Aeroespacial, Sao Jose dos Campos 
(Brazil). Inst. de Estudos Avancados). 1985. 36p. (in Portu- 
guese). NTIS (US Sales Only), PC A03/MF AOi. File 
Number DE87700034. 

A model for the Binary Breeder Reactor (BBR) is examined 
for the inherent safety characteristics, sodium void reactivity and 
Doppler effect in the beginning of cycle and a hypothetical end of 
cycle. In addition to the standard fueling mode of the BBR, two 
others are considered: U?**/U**-alternate fueling, and U***/PU- 
normal fueling of LMFBRs. 


3809 (CTA-IEAV-NT—06/85) Optimization of Binary 
Preliminary 


Breeder Reactor. 2. base for control analysis and 
fuel management. Dias, A.F.; Nascimento, J.A. do; Ishiguro, 
Y. (Centro Tecnico Aeroespacial, Sao Jose dos Campos 
(Brazil). Inst. de Estudos —— 1985. 42p. (in Portu- 

). NTIS (US Sales Only), PC A03/MF AO1. File 
umber DE87700035. 
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Neutronic calculations to verify the reactivity effects, of 
sodium voids and Doppler, with the variation of the composition of 
parasitic absorbers were done. A LMFBR type reactor loaded with 
mixed fuel, (U***-Th***)O, in the internal core and (U***-Pu™®)O, 
in external core, was considered. In reactivity calculations the EX- 
PANDA and CITATION computer codes were utilized. Buckling 
effects and importance of determination of the spatial selfshielding 
factors were analysed. 


(EIR—598, pp 3-9) Studies of decay heat removal 
ee. a fe ma 
pin bundle. Wydler, P.; Dury, T.V.; Hudina, M.; Weissen- 
— T. von; Sigg, B.; Dutton, P. ’ Hidgenoessisches Inst. 

fuer Reaktorforschung, Wuerenlingen, Switzerland; Nuclear 
eering Laboratory, ETHZ, Zuerich, Switzerland; 

Dounreay Nuclear Power Development Establish- 
ment). Jul 1986. NTIS (US Sales >. PC A02/MF AOl. 
File Number DE87780026. (CONF-860501—). 

From Conference on the science and technology of fast re- 
actor safety; Channel Islands, UK (12 May 1986). 

Natural convection measurements in an electrically heated 
sodium-cooled rod bundle are being performed with the aim of 
contributing to a better understanding of natural convection effects 
in subassemblies with stagnant sodium and providing data for code 
validation. Measurements include temperature distributions in the 
bundle for different cooling configurations which simulate heat 
transfer to the intersubassembly gap and neighbouring subassem- 
blies and possible thermosyphonic interaction between a subassem- 
bly and the reactor plenum above. Conditions for which stable nat- 
ural convection patterns exist are identified, and results are com- 
pared with predictions of different computer codes of the porous- 
medium type. 


3811 (INIS-BR—537-Vol.1, pp vp) Design characteris- 
tics and development of fast reactors for utilization of thori- 
um, Ishiguro, Y.; Dias, A.F.; Nascimento, J.A. do. (Centro 
Tecnico A ial, Sao Jose dos Campos, Brazil. Inst. de 
Estudos Avancados). 1986. NTIS (US Sales Only), PC 
voip A01. File Number DE87700030. (CONF-860343— 
Ol.1). 
From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil ° Mar 1986). 
fast breeder reactors will be necessary in the next century in 
order ‘ meet increasing demands for electricity resulting from in- 
dustrialization and general improvement of standards of living. A 
scheme for a smooth development of liquid metal fast breeder reac- 
tors in Brazil is proposed and designs and characteristics of re- 
quired reactors are discussed. Emphasis is placed on utilization of 
thorium that is abundant in the country, on reactor safety in order 
to promote public acceptance and smoothness of the development. 
The initial step is the construction of a 5 MW experimental reactor 
in order to acquire basic experiences and technologies. The second 
step is the construction of a series of small power reactors designed 
with particular emphasis on safety and ease of operation. In the 
final phase when fast breeder reactors are to play a central role in 
electricity generation, large power reactors that utilize both urani- 
um and thorium fuel cycles will be built to establish a practically 
permanent power system. 


3812 (JAERI-M—85-207) Measurements of relative 
power distributions in the axially simulated heterogeneous 
FBR cores by y-scanning method. Satoh, Kunio; Osugi, To- 
shitaka; Ohno, "Akio. (Japan Atomic Energy Researc Inst., 
Tokyo; Japan Atomic Energy Research Inst., Tokai, Ibar- 
aki. Tokai Research Establishment). Dec 1985. 45p. (In Ja 
anese). NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE87700141. 

Measurements of relative power distributions were made 
using the y-scanning method in the partially simulated cores of the 
axially heterogeneous FBR in order to study power flattening by 
introducing the inner blanket at core midplane and power distortion 
by insertion of simulated B,C control rod in the core. Power peak- 
ing factor was decreased by about 12 % in FCA XII-1 assembly in 
comparison with FCA XI-1 assembly, and the value was 1.11 +- 
1.4 %. Distortion in power distribution caused by introducing the 
simulated B,C control rod in the FCA XII-1 assembly was obtained 
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from the measured power distributions and propagation distance of 
the distortion was examined. It was observed that the inner blanket 
played a role to cease the propagation of distortion from the upper 
to lower half assembly. Calculations were made for all cores. Cal- 
culated results predict the measured results fairly well in the core 
region and inner blanket. A large descripancy remains in the outer 
blanket. 


3813 (NITAR—5(651)) Early diagnostics of fast reactor 
anomalies using process controlled parameters. Minakov, 
A.A.; Afanas’ev, V.A.; Efimov, V.N. (Tsentral’nyj 
Nauchno-Issledovatel’skij Inst. Informatsii i Tekhniko-Eh- 
konomicheskikh Issledovanij po Atomnoj Nauke i Tekh- 
nike, Moscow (USSR)). 1985. 20p. (In Russian). NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE87700160. 

Vocabulary of anomalies is composed on the basis of the ex- 
perience of the BOR-60 reactor of operation and fault analysis. In 
this vocabulary, its own range of characteristics variation corre- 
sponds to each state of object diagnosing. Abnormal reactivity, co- 
efficients of pressure losses, ratio of heating in a core to heating in 
the reactor, and thermal resistace are chosen as characteristics of 
the reactor and main heat exchanges. This allows to describe each 
object by three characteristics numbering dosens of parameters. 
The simple diagnosis algorithm based on the comparison of the real 
object with vocabulary is developed. It is shown that the truth of 
the decision acceptance about the state is rather high, but time of 
program operation realizing the algorithm is rather short. The 
above algorithm may be simply realized on the computer, being a 
part of the computer control system of the NPP with a fast-reactor. 
10 refs.; 10 figs. 


3814 The effect of fast-neutron irradiation on the fa- 
tigue-crack growth behavior of several austenitic stainless 
steels and weldments. James, L.A. (Westinghouse Hanford 
Co., Richland, WA 99352). Nuclear Technology; 74: No. 1, 
84-92(Jul 1986). 

Fatigue-crack growth specimens from a number of austenitic 
stainless steels and weldments [annealed Types 304 and 316, 20% 
cold-worked Type 316, SA-351 Grade CF8, Type 304/308 shield- 
ed-metal-arc (SMA) weldments, and Type 316/IN-82/IN-718 gas- 
tungsten-arc weldments] were irradiated in Experimental Breeder 
Reactor-II. Postirradiation crack growth testing showed little or no 
effect of irradiation on the crack growth behavior of annealed 
Type 304, cold-worked Type 316, and Type 304/308 SMA weld- 
ments. On the other hand, irradiation produced a minor reduction 
in crack growth rates in annealed Type 316 and minor increases in 
crack growth rates in SA-351 Grade CF8 castings and Type 316/ 
IN-82/IN-718 GTA weldments over certain ranges of aK. 


2106 Power Reactors, Auxiliary, Mobile, Package, And 
Transportable 


3815 (CONF-860810—30) Nuclear alkali metal Rankine 

power systems for space applications. Moyers, J.C.; Hol- 
cia, R.S. (Oak Ridge National Lab., TN (USA)). Aug 
1986. Contract AC05-840R21400. 7p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE#7000022. 

From Intersociety energy conversion engineering confer- 
ence; San Diego, CA, USA (25 Aug 1986). 

Nucler power systems utilizing alkali metal Rankine power 
conversion cycles offer the potential for high efficiency, light- 
weight space power plants. Conceptual design studies are being 
carried out for both direct and indirect cycle systems for steady 
state space power applications. A computational model has been 
developed for calculating the performance, size, and weight of 
these systems over a wide range of design parameters. The model is 
described briefly and results from parametric design studies, with 
descriptions of typical point designs, are presented in this paper. 


3816 (PNL—6060) Reactor thermal-hydraulic FY 1986 
status report for the multimegawatt Space Nuclear Power 
Program. Krotiuk, W.J.; Antoniak, Z.I. (Pacific Northwest 
Lab., Richland, WA (USA)). Oct 1986. Contract AC06- 
76RL01830. 18p. NTIS, PC A02/MF A0l1; 1; GPO Dep. 
File Number DE87001866, 
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PNL’s 1986 activities can be divided into three basic areas: 
code assessment, correlation assessment and experimental activities. 
The ultimate goal of all these activities is developing computer 
codes and verifying their use to perform the thermal-hydraulic 
analysis and design of the reactor core and plenum of the various 
proposed concepts. To perform this task as assessment is made of 
existing computer codes, models, correlations, and microgravity ex- 
perimental data. 


2107 Regulation And Licensing 
REFER ALSO TO CITATION(S) 3944 


3817 (NUREG/CR—2000-Vol.5-No.9) Licensee Event 
Report (LER) compilation, September 1986. Volume 5, No. 9. 
(Oak Ridge National Lab., TN (USA). Nuclear Safety In- 
formation Center). Oct 1986. Contract AC05-840R21400. 
152p. (ORNL/NSIC—200-Vol.5-No.9). NTIS, PC A08/MF 
AO1 - GPO. File Number T1I87002217. 

This monthly report contains Licensee Event Report (LER) 
operational information that was processed into the LER data file 
of the Nuclear Safety Information Center (NSIC) during the one 
month period identified on the cover of the document. The LERs, 
from which this information is derived, are submitted to the Nucle- 
ar Regulatory Commission (NRC) by nuclear power plant licensees 
in accordance with federal regulations. Procedures for LER report- 
ing for revisions to those events occurring prior to 1984 are de- 
scribed in NRC Regulatory Guide 1.16 and NUREG-1061, Instruc- 
tions for Preparation of Data Entry Sheets for Licensee Event Re- 
ports. For those events occurring on and after January 1, 1984, 
LERs are being submitted in accordance with the revised rule con- 
tained in Title 10 Part 50.73 of the Code of Federal Regulations (10 
CFR 50.73 - Licensee Event Report System) which was published 
in the Federal Register (Vol. 48, No. 144) on July 26, 1983. 
NUREG-1022, Licensee Event Report System - Description of 
Systems and Guidelines for Reporting, provides supporting guid- 
ance and information on the revised LER rule. 


3818 (SAND—86-0723C) Experience gained from equip- 
ment qualification inspections. Jacobus, M.J. (Sandia Nation- 
. Labs., Albuquerque, NM (USA). Qualification Methodol- 

gy Assessment Div.). 1986. Contract AC04-76DP00789. 

Tp. (CONF-860908—7). NTIS, PC A02/MF AO1 - GPO. 
Fi e Number T186016107. 

From Operability of nuclear power systems in normal and 
adverse environments meeting; Albuquerque, NM, USA (29 Sep 
1986). 

7 This paper describes issues which have been identified 
during equipment qualification inspections. Generic qualification in- 
formation is discussed first, such as qualification bases, utility/sup- 
plier interfaces, file auditability, and generic environmental qualifi- 
cation. Next, technical strategies with specific examples are dis- 
cussed. Issues covered include functional performance require- 
ments, post accident qualification, similarity, installation and inter- 
faces, maintenance, aging, and testing. Finally, additions and dele- 
tions to equipment qualification master lists and environmental en- 
veloping are discussed. 


2108 Economics 


REFER ALSO TO CITATION(S) 3788, 3811 


3819 (INIS-mf—10501, pp 87-90) Modelling approach 
construction. 


to nuclear power plant Chalus, Z.; Cihlar, M. 
(Vyzkumny Ustav Pozemnich Staveb, Prague, Czechoslova- 
kia). 1984. (In Czech). NTIS (US Sales Only), PC A18/MF 
A01. File Number DE87700032. (CONF-8410447— 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

Unfavourable trends towards protracted construction of nu- 
clear power plants and rising capital costs may be restricted by the 
application of modelling techniques to the process of construction. 





Some questions of such an approach in the project design stage and 
in construction control are discussed. 


3820 (INIS-mf—10501, pp 63-69) Production cost of 
electric power from nuclear power plants. Urbanek, J. 
(Vysoka Skola Strojni a Elektrotechnicka, Plzen, Czecho- 
slovakia). 1984. (In Czech). NTIS (US Sales Only), PC 
Al8/MF A0Ol. File Number DE87700032. (CONF- 
8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

A breakdown is made of the costs of generating 1 kWh of 
electric power, and the values of the items are given for nuclear 
and conventional power plants in the Czechoslovak situation. Cer- 
tain controversial items are discussed, such as the costs of decom- 
missioning the nuclear power plant at the end of its service life, the 
question of zero price of spent fuel, etc. (Z.M.). 


3821 (TVA/PUB—87/1) US nuclear plants cost per kW 
report. Fields, J. (Tennessee Valley Authority, Knoxville 
(USA)). a 1986. 14p. NTIS, PC A02. File Number 
DE87900085 

The statistical cost information for US nuclear plants are 
graphed by commercial operation and construction start date, and 
are also tabulated by plant number, both including and excluding 
interest during construction. (LEW) 


2109 Process Heat Reactors 


3822 (INIS-BR—537-Vol.2, pp vp) Utilization of the 
IPR-R1 as a tool in the evaluation of the Brazilian uranium 
reserves. Stasiulevicius, R. (Centro de Desenvolvimento da 
Tecnologia Nuclear, Belo Horizonte, Brazil). 1986. (In Por- 
tuguese). NTIS (US Sales Only), PC A1l9/MF AOl1. File 
Number DE87700036. (CONF-860343—Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

The Brazilian uranium ore resources reach an amount of 
301,490 metric tons of UsOs, twenty-seven times more than the 
known value when NUCLEBRAS was founded, at the end of 
1974. In evaluating this reserve, the IPR-R1 research nuclear reac- 
tor has given a significant contribution. This reactor has been in op- 
eration since 1960 for research, technology, radionuclide produc- 
tion and training purposes. The available irradiation facilities allow 
the use of neutron-activation to determine uranium contents. Up to 
now, a total of 330,000 mineral sample analyses were carried out. 


3823 (JAERI-M—85-211) Method for evaluating the 
linear heat rate of the fuel rod in BOCA/OSF-F. Kawamura, 
Hiroshi; Thuthida, Noboru; Sakurai, Fumio; Ishii, Tadahiko; 
Sezaki, Katsuzi. (Japan Atomic Energy Research Inst., 
Tokyo; Japan Atomic Energy Research Inst., Oarai, Ibaraki. 
— Research Establishment). Dec 1985. 56p. (In Japa- 

ese). NTIS (US Sales Only), PC A04/MF AOl. File 
Neamber DE87700161. 

The various power-ramp tests have been conducting by 
using BOCA/OSF-1 facility installed in JMTR for the safety re- 
search of LWR fuels. In the power-ramp tests, it is important to 
evaluate the linear heat rate of the fuel rod accurately during the 
tests for obtaining the threshold of the fuel failure, etc. In this 
paper, the method and its accuracy for evaluating the linear heat 
rate of the fuel rod was examined. As the method for evaluating 
the linear heat rate, we used the method with evaluating only the 
outlet temperature of the OSF-1 coolant, instead of the ordinary ca- 
lorimetric method, i.e. the method using the flow rate and the tem- 
perature difference between the inlet and the outlet of the OSF-1 
coolant because the inlet temperature of the OSF-1 coolant is unsta- 
ble. The accuracies in evaluating the linear heat rate of the fuel rod 
are +-6.5% at 300 W/cm and +-4.5% at 600 W/cm, respectively. 
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- (INIS-BR—537-Vol.1) a of the 1. Gen- 

eral Congress of Nuclear Energy. Vol. 1. (Associacao Brasi- 
leira de Energia Nuclear, Rio de Janeiro). 1986. 430p. (In 
Portuguese). (CONF-860343—Vol.1). NTIS (US Sales 
Only), PC A19/MF A0O1. File Number DE87700030. 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

The proceedings of 1 General Congress of Nuclear Energy 
are presented. All fields related to nuclear energy are enclosed. In 
the first part the following fields are shown: safety analysis, science 
and technology of materials, nuclear materials, nuclear laws, educa- 
tion and trainning, reactor physics, nuclear physics, quality assur- 
ance, mathematical models, reactor operation, safeguards, advanced 
technologies, thermohydraulic and reactor licensing. 


2201 Theory And Calculation 
REFER ALSO TO CITATION(S) 3550, 4001 


3825 (AD-A—170856/9/XAB) Model simulation of a lo- 
calized high-intensity heat source interacting with cooled 
metal plates. Master’s thesis. Cranfill, F.M. (Air Force Inst. 
of Tech., Wright-Patterson AFB, OH (USA)). 1986. 99p. 
(AFIT/CI/NR—86-87T). NTIS, PC A05/MF AO1. 

The basic, generic problem of a localized high-intensity heat 
source directed against one surface of a plate of finite thickness was 
investigated using the finite-element program ANSYS. After re- 
viewing similar work in nuclear fuel and iaser machining, ANSYS 
was verified against a known solution. ANSYS was used to create a 
model that yields minimum heat-transfer coefficients needed to pre- 
vent the initiation of melting in thin aluminum, titanium, and stain- 
less steel (AISI 304) plates. These heat-transfer coefficients were 
converted into minimum local Nusselt-numbers and graphed against 
local Nusselt-number correlations for constant-temperature flat 
plates in forced- and free-convection regimes. A detailed listing of 
both laminar and turbulent correlations is presented along with ref- 
erences. The suitability of liquid sodium, air, and water (under high 
pressure) as coolants for a source intensity of 2.0 x 10’ w/sq m was 
examined. For free convection, only liquid sodium cooling a titani- 
um plate is feasible; for forced convection, liquid sodium is feasible 
in laminar flow for all three plates with velocities ranging from 0.28 
to 1.09 m/s. Water is feasible for aluminum and titanium in turbu- 
lent flow at velocities of approximately 4 m/s. 


3826 (INIS-BR—537-Vol.1, pp vp) Tests of 
HAMMER ( and HAMMER-TECHNION systems 
with critical canine Santos, A. dos. (Instituto de Pes- 
quisas Energeticas e Nucleares, Sao Paulo, Brazil). 1986. (In 
Portuguese). NTIS (US Sales Only), PC A19/MF A0O1. File 
Number DE87700030. (CONF-860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

Performances of the reactor cell codes HAMMER (original) 
and HAMMER-TECHNION were tested against experimental re- 
sults of critical benchmarks. The option made was the utilization of 
consistent methodologies so that only the NIT (Nordheim Integral 
Technique) were utilized in the HAMMER-TECHNION. All dif- 
ferences encountered in the analysis made with these systems can 
be attributed to their basic nuclear data library. Five critical bench- 
marks were utilized on this study. Surprisingly, the performance of 
the original HAMMER system was better than that of the 
HAMMER-TECHNION. 


3827 (INIS-BR—537-Vol.1, pp vp) Analysis of neutron 
leakage effect in the determination of macrogroup constants. 
Martinez, A.S.; Vieira, H.D. (Rio de Janeiro Univ., Brazil. 
Coordenacao dos Programas de Pos-graduacao de a. 
haria). 1986. (In Portuguese). NTIS (US Sales Only), PC 
A19/MF AO1. File Number DE87700030. (CONF-860343— 
Vol.1 

a 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 
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A method to include the neutron leakage in the macrogroup 
constants calculation is presented. The method leads to independent 
equations for neutron flux and neutron current density. The results 
that have been gotten with the present method are very precise de- 
spite its simplicity. 


3828 (INIS-BR—537-Vol.1, pp vp) Generation of dis- 
crete elastic and inelastic transfer matrices for reactor calcu- 
lation. Garcia, R.D.M.; Santina, M.D. (Centro Tecnico Aer- 
oespacial, Sao Jose dos Campos, Brazil. Inst. de Estudos 
Avancados). 1986. (In Portuguese). NTIS (US Sales Only), 
PC A19/MF AOl. File Number DE87700030. (CONF- 
860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

A method developed for the calculation of the isotropic and 
linearly anisotropic components of elastic and discrete inelastic 
transfer matrices is presented. The implementation of the method is 
discussed and numerical results obtained for an example are com- 
pared with results generated with the use of processing codes. 


3829 (INIS-BR—537-Vol.1, pp vp) Implementation of 
burnup in the FERM nodal code. Yoriyaz, H.; Nakata, H. 
(Instituto de Pesquisas Energeticas e Nucleares, Sao Paulo, 
Brazil). 1986. (In Portuguese). NTIS (US Sales Only), PC 
A19/MF A01. File Number DE87700030. (CONF-860343— 
Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

A spatial burnup calculation and feedback effects has been 
developed and implemented into the FERM sup((2)) (‘Finite Ele- 
ment Response Matrix’) nodal code and the results (power distribu- 
tion) has been compared to those from the conventional finite dif- 
ferences code CITATION sup((3)). 


3830 (INIS-BR—537-Vol.1, pp vp) Development of cal- 
culation method for one-dimensional kinetic analysis in fission 
reactors, including feedback effects. Paixao, S.B.; Marzo, 
M.A.S.; Alvim, A.C.M. (Instituto Militar de Engenharia, 
Rio de Janeiro, Brazil. Secao de Engenharia Nuclear). 1986. 
(in Portuguese). NTIS (US Sales Only), PC A19/MF AO1. 
File Number DE87700030. (CONF-860343—). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

The calculation method used in WIGLE code is studied. Be- 
cause of the non availability of such a praiseworthy solution, ex- 
pounding the method minutely has been tried. This developed 
method has been applied for the solution of the one-dimensional, 
two-group, diffusion equations in slab, axial analysis, including non- 
boiling heat transfer, accounting for feedback. A steady-state pro- 
gram (CITER-1D), written in FORTRAN 4, has been implement- 
ed, providing excellent results, ratifying the developed work qual- 
ity. 


3831 (INIS-mf—10501, pp 233-236) Application of in- 
service measurements in specifying prediction of operating 
characteristics of power reactor core. Lelek, V.; Miasnikov, 
A. (Ustav Jaderneho Vyzkumu CSKAE, Rez, Czechoslova- 
kia). 1984. (In Czech). NTIS (US Sales Only), PC A18/MF 
AO1. File Number DE87700032. (CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

The basic equations are given for correcting the calculation 
model for the description of a power reactor. A functional of 
agreement between calculation and measurement is introduced for 
evaluating the accuracy of calculation. Corrections are presented of 
single-group and multigroup reactor core descriptions. 


3832 (ITTEF—34(1985)) Algorithms and codes for three- 
dimensional calculation of a heterogeneous reactor. TREC 
and TREC6 codes. Malofeev, V.M. (Gosudarstvennyj Komi- 
tet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. 
Inst. Teoreticheskoj i Ehksperimental’noj Fiziki). 1985. 44p. 
(In Russian). NTIS (US Sales Only), PC A03/MF AO1. File 
Number DE87700138. 
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The technique and description of TREC and TREC6 codes 
for few-group two- and three-dimensional calculations of a channel 
type reactor performed in terms of the theory of heterogeneous re- 
actor are given. For the solution differential transformation of equa- 
tions of heterogeneous theory combined with the sine expansion of 
axial component of neutron flux into the Fourier series and nonlin- 
ear iteration procedure for determining the effective multiplication 
factor are used. The codes permit to attain the highest speed of re- 
sponse when calculating the series of proximate problems (reactor 
variant calculations; using codes as a modulus in optimization and 
non stationary problems). 11 refs.; 1 fig. 


3833 (JAERI-M—85-206) Development of a pure ther- 
mal neutron irradiation facility in JRR-4, (1). Neutronics.cal- 

Akira; Bi, ; 
(Japan Atomic Energy Research Inst., Tokyo; Japan 
Atomic Energy Research Inst., Tokai, Ibaraki. Tokai Re- 
search Establishment). Dec 1985. 67p. (In Japanese). NTIS 
(US Sales Only), A04/MF AOl. File Number 
DE87700140. 

Neutronics calculation for the design of a Pure Thermal 
Neutron Irradiation Facility was carried out in order to realize a 
high thermal neutron field with low gamma ray and fast neutron 
contamination in JRR-4 thermal column by the modifications of the 
heavy water tank and the reflector in the core. Results of one and 
two dimensional calculation for parameter survey by the discrete 
ordinates transport codes ANISN and DOT were as follows; (1) 
The light water layer between the core and the thermal column 
should be removed as much as possible to increase thermal neutron 
flux. Therefore, a new heavy water tank and reflectors in the core 
should be larger to exclude the light water layer. (2) To decrease 
gamma-ray dose, bismuth layer (15 cm thick) should be placed on 
the core side face of the thermal column. The results were applied 
to the design of the Pure Thermal Neutron Irradiation Facility. It 
was estimated from one dimensional calculation that the thermal 
neutron flux was about 8 x 10° n/cm? sec and gamma-to-neutron 
dose ratio (D sub(y)/D sub(n)) was less than 0.5%. 


3834 (JAERI-M—85-218) Doppler effect measurement 
in FCA assembly XII-1. Okajima, Shigeaki; Mukaiyama, Ta- 
kehiko. (Japan Atomic Energy Research Inst., Tokyo; 
Japan Atomic Energy Research Inst., Tokai, Ibaraki. Tokai 
Research Establishment). Jan 1986. 23p. (In Japanese). 
NTIS (US Sales Only), PC A02/MF A0Ol1. File Number 
DE87700142. 

Doppler reactivity worths of 7**U and structural materials 
(iron and nickel) were measured at the internal blanket and the core 
region in FCA assembly XII-1 which is the mock-up of a large axi- 
ally heterogeneous core. The measurements were also performed in 
sodium-voided core. The experiments were carried out using the 
heated sample oscillation technique with an accuracy of 1 x 1077 
Ak/k. The range of temperature change was from the room tem- 
perature up to 800°C. The analysis was made using the 70 group 
JFS-3-J2 data set and compared with the measured results. In the 
internal blanket and the core region the calculation agrees well 
with the measured values, on the other hand, in the sodium-voided 
core the calculation for **U underestimates the measurement by 10 
%. 


3835 (NITAR—6(652)) Some aspects of finite element 
method mathematical realization in reactor thermal problems. 
Grachev, V.D. (Tsentral’nyj Nauchno-Issledovatel’skij Inst. 
Informatsii i Tekhniko-Ehkonomicheskikh Issledovanij po 
Atomnoj Nauke i Tekhnike, Moscow (USSR)). 1985. 18p. 
(In Russian). NTIS (US Sales Only), PC A02/MF A0O1. File 
Number DE87700143. 

The finite element method with the piecewise linear approxi- 
mation of trial functions is used to solve two-dimensional equations 
of motion and energy (stabilized flow) and also heat-transfer equa- 
tions. Some aspects of mathematical realization of the method are 
considered: automatic mesh construction; ways of numeration of 
calculated nodes providing minimum width of the matrix band, the 
algorithm for deriving the system of mesh equations of the finite 
element method. Short characteristics of subprograms realizing the 





539 / ERA-12/2 


above algorithms is presented. Results of numerical calculations are 
presented along with their comparison with the data obtained using 
other methods. The developed complex of programs enables to cal- 
culate temperature operation conditions of different in-pile devices. 
8 refs.; 10 figs. 


IBM-PC-based reactor neutronics analysis pack- 
age, Ni D.W.; Wessol, D.E.; Grimesey, R.A.; 
eeler, FJ. Yoon, W.Y.; Lake, J.A. (Idaho Nation- 


ae » Idaho Falls). Transactions of the Ameri- 
- mor tee » 50: 54-55(Nov 1985). (CONF-851115— 


From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

Technical advances over the past few years have led to a sit- 
uation where a wide range of complex scientific computations can 
now be done on properly configured microcomputers such as the 
IBM-PC (personal computer). For a number of reasons, including 
security, economy, and user convenience, the development of a 
comprehensive system of reactor neutronics codes suitable for oper- 
ation on the IBM-PC has been undertaken at the Idaho National 
Engineering Laboratory (INEL). It is anticipated that a PC-based 
code system could also have wide applicability in the nuclear engi- 
neering education community since conversion of software generat- 
ed by national laboratories and others to college and university 
mainframe hardware has historically been a time-consuming process 
das ep Guinn ts Wah cel aan laine. Tinga 
cusses the philosophy behind the INEL reactor neutronics PC code 
system and describes those parts of the system that are currently 
complete, those that are now under development, and those that 
are still in the planning stage. 
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REFER ALSO TO CITATION(S) 3550, 3818, 3934, 3976, 4252, 4289, 4532 


3837 (CEA-R—5351) Static and dynamic as 
large thin shells. (Design procedure, computation tools. Physi- 
cal understanding of the mechanisms). Combescure, A. (CEA 
Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Inst. de Recherche Technolo, 4 et de Devel 
a ent Industriel oe ees Apr 198 (in French). 
Eee Sales Only), PC A03/MF AOl. File Number 
During the last ten years, the French Research Institute for 
Nuclear Energy (Commissariat a l’'Energie Atomique) achieved 
many theoretical as well as experimental studies for designing the 
first large size pool type fast breeder reactor. Many of the sensitive 
parts of this reactor are thin shells subjected to high temperatures 
and loads. Special care has been given to buckling, because it often 
governs design. Most of the thin shells structures of the french 
breeder reactor are axisymmetric. However, imperfections have to 
be accounted for. In order to keep the advantage of an axisymme- 
tric analysis (low computational costs), a special element has been 
implemented and used with considerable success in the recent 
years. This element (COMU) is described in the first chapter, its 
main features are: either non axisymmetric imperfection or non axi- 
symmetric load, large displacement, non linear material behaviour, 
computational costs about ten times cheaper than the equivalent 
three dimensional analysis. This paper based on a careful compari- 
son between experimental and computational results, obtained with 
the COMU, will analyse three problems: First: design procedure 
against buckling of thin shells structures subjected to primary loads; 
Second: static post buckling; Third: buckling under seismic loads. 


(EGG-M—07486) Applications of root cause anal- 
a. Satterwhite, D.G.; Meale, B.M.; Krantz, E.A. (Idaho 
National Engin Lab., Idaho Falls (USA)). 12 Sep 
1986. Contract A -761D01570. 8p. (CONF-860908—13). 
NTIS, PC A02/MF A0O1 - GPO. File Number T187000477. 
From Operability of nuclear power systems in normal and 
adverse environments meeting; Albuquerque, NM, USA (29 Sep 
1986). 
-_ The underlying causes for the failure of components, the 
root causes, can be obtained from operational data sources. This in- 
formation is of value in focusing attention of the industry on the 
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actual causes of component unavailability and, therefore, on the im- 
portant contributors to plant risk. An application of this methodolo- 
gy to an actual plant system, and the results of this study, are pre- 
sented in this paper. 


(EGG-M—16086) Damping values for nuclear 
scan sien ane Sain odlieie endue enn Geass 
transients. Ware, A.G. (EG and G Idaho, Inc., Idaho Falls 
(USA)). 1986. Contract AC07-76I1D01570. 9p. (CONF- 
860908—29). NTIS, PC A02/MF A0Ol1 - GPO. File Number 
1187001440. 

From Operability of nuclear power systems in normal and 
adverse environments meeting; Albuquerque, NM, USA (29 Sep 
1 
— For several years the Idaho National Engineering Laborato- 
ry (INEL) has been assisting the United States Nuclear Regulatory 
Commission (USNRC) in efforts to establish best-estimate damping 
values for use in the dynamic analysis of nuclear power plant 
piping systems. Data from a number of piping vibration tests con- 
ducted at facilities worldwide (including the INEL) have been col- 
lected, evaluated, reported, and placed in a nuclear piping data 
bank at the INEL. These data are being used to justify changes in 
allowable damping values for use in nuclear piping design, thus 
making piping systems safer, less costly, and easier to inspect and 


implications. bs, 
Idaho, Inc., Idaho Falls (USA)). 12 Sep 1986. Contract 
ACO07-761D01570. Tp. (CONF-860908—23). NTIS, PC A02/ 
MF AO1 - GPO. File Number T187000465. 

From Operability of nuclear power systems in normal and 
adverse environments meeting; Albuquerque, NM, USA (29 Sep 
1986). 

” Information requirements for plant aging and life extension 
research are discussed. Various information sources that have been 
used in plant aging studies and reliability assessments are described. 
Data base searches and analyses were performed for a specific 
system using several data bases and plant sources. Comments are 
provided on the results using the various information sources. 


3841 (FhG-W—2/84) Experimental vestigations of 
notch impact samples with elastic-plastic material characteris- 
tics. Beinert, J.; Winkler, S.; Stoeckl, H.; Kalthoff, J.F. 
(Fraunhofer-Gesellschaft zur Foerderung der Angewandten 
Forschung e.V., Freiburg im Breisgau (Germany, F.R.). 
Inst. fuer Werkstoffmechanik). Mar 1984. 85p. (In German). 
Fraunhofer-Institut fuer Werkstoffmechanik, Freiburg im 
Breisgau, Germany, F.R. 

Experimental data were prepared for the verification and 
checking of numerical simulation calculations of notch impact tests 
with elastic-plastic material characteristics. Notch impact tests were 
done on ISO-V notch impact samples (Charpy V notch samples) 
made of reactor pressure vessel steel 20 Mn Mo Ni 55 (KS 13). 
Using suitable instrumentation of the sample and the impact 
hammer, the stress at different positions was measured during the 
impact process. The test temperature was varied. For purposes of 
comparison, further measurements were taken with quasi-static 
load. With 3 tabs., 65 figs., 4 refs. 


3842 (INIS-BR—537-Vol.1, pp vp) Design and struc- 
tural calculation of nuclear power plant mechanical compo- 
nents. Amaral, J.A.R. do. (NUCLEN, Rio de — 

Brazil. 1986. (In Portuguese). NTIS (US Sales Only), PC 
A19/MF A01. File Number DE87700030. (CONF-860343— 
Vol. 1). 

From 1. 
Brazil (17 Mar 1986). 

The mechanical components of a nuclear power plant must 
show high quality and safety due to the presence of radioactivity. 
Besides the perfect functioning during the rigid operating condi- 
tions, some postulated loadings are foreseen, like earthquake and 
loss of coolant accidents, which must be also considered in the 
design. In this paper, it is intended to describe the design and struc- 
tural calculations concept and development, the interactions with 


congress on nuclear energy; Rio de Janeiro, 
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the piping and civil designs, as well as their influences in the licens- 
ing process with the authorities. 


3843 al eames A; oe vp) Structural dynamic 
analysis of nuclear power plan lbritter, A.L.; Koishi, N.; 

Prates, C.L.M. (NUCLEN, Rio de Janeiro, Brazil). 1986. 
NTIS (US Sales Only), PC A19/MF A011. File Number 
DE87700030. (CONF-860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

One of the most important items to be considered in order to 
guarantee the safety conditions of a Nuclear Power Plant is the 
design of the civil structures, the electrical and mechanical compo- 
nents and piping system taking into account non-conventional load- 
ing cases, e.g. earthquakes and explosions pressure waves. The gen- 
eral procedures used in the structural dynamic analysis of Nuclear 
Power Plants are presented, specially for seismic and explosion 
loads. 


J.G.V. (NUCLEN, Rio de Janeiro, Brazil). 1986. (In Portu- 
guese). NTIS (US Sales Only), PC A1l9/MF AOl. File 
Number DE87700030. (CONF-860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

The simple equations based on the phylosophy of AD-HP 2/ 
1 which determine the approximate number welding qualification 
procedures for the manufacture either of one component, or several 
components requested simultaneously are presented. It is also in- 
tended to help the manufacturer in the rational preparation of 
scheduling the required minimum qualifications for performing the 
work, including giving him an idea about the involved costs which 
the firm will have to bear in this phase prior to manufacturing. 


3845 (INIS-BR—537-Vol.1, pp vp) aa be- 
tween triangular plate elements based on Mindlin theory. 
Mattar Neto, M.; Mattos Pimenta, P. de. (Instituto de Pes- 
quisas Energeticas e Nucleares, Sao Paulo, Brazil; Sao 
Paulo Univ., Brazil. Escola Politecnica). 1986. (in Portu- 
guese). NTIS (US Sales Only), PC A19/MF AOl. File 
Number DE87700030. (CONF-860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil 7 Mi Mar 1986). 

Three triangular plate elements with 9 degrees of freedom 
are presented. They are based on Midlin plate theory which re- 
quires only C° continuity for the interpolation functions of the dis- 
placement field. Their formulations and the results of some static 
problems are presented. It is shown that the elements are very simi- 
lar, while simple and efficient, and they can be used in the solution 
of non linear transient problems of nuclear reactor technology eco- 
nomically. 


3846 (INIS-mf—10501, pp 144-148) aes tech- 
niques and devices for evaluation of mechanical and 

effects of coolant on reactor pressure vessel. Hron, J.; 

Kirsch, R. (Statni Vyzkumny Ustav Ochrany Materialu 
G.V. Akimova, Prague, Czechoslovakia). 1984. “an Czech). 
NTIS (US Sales Only), PC Ai8/MF AOl. File Number 
DE87700032. (CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

tal procedures are recommended for resolving the 
problems of mechanical damage of components of the primary cir- 
cuit due to corrosion. In Czechoslovakia there is, however, no suit- 
able experimental facility for investigating corrosion-induced me- 
chanical damage of samples in an environment with parameters 
similar to those of the primary circuit coolant. Therefore various 
methods were used to identify susceptibility of corrosion resistant 
overlays to intergranular corrosion and the depth of surface cracks 
in these overlays. Work was also started on the development of an 
experimental facility for the mechanical testing of samples in condi- 
tions of a model corrosion environment at elevated temperatures 
and atmospheric pressure. 


3847 (INIS-mf—10501, pp 160-163) Materials problems 
of special valves by the Sigma concern. Srajer, V. (Sigma, 
Olomouc, Czechoslovakia. Vyzkumny Ustav 

Potrubi a Armatur). 1984. (In Czech). S (US 
Sales Only), PC A18/MF A0O1. File Number DE87700032. 
(CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

The questions of test programs are discussed 
concerning steels chosen for the main parts of valves for nuclear 
power plants, i.e., such parts whose damage may cause a leakage. 
Soviet steels O8Kh18N10T, 14Kh17N2, KhN35VT and Czechoslo- 
vak steels 11 416, 12 020, 15 320 and 17 134 were chosen for these 
parts. The program comprises 13 characteristics, including mechan- 
ical, physical and corrosion properties. As for materials for other 
parts of the valves, the only properties studied are corrosion char- 
acteristics in high-temperature high-pressure water and in decon- 
tamination solutions. 


3848 (INIS-mf—10501, pp 115-118) Designing protec- 
tive transformers for nuclear power plant units. Nemec, K. 
(Vyzkumny a Vyvojovy Ustav Elektrickych Pristroju a 
Rozvadecu, Brno, Czechoslovakia). 1984. (In Czech). NTIS 
(US Sales Only), PC Ai8/MF AOl. File Number 
DE87700032. (CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

The demands are summed up placed on protective trans- 
formers as part of the protection system of large 100 to 1000 MVA 
power units. Practically there exist two solutions: transformers with 
a magnetic circuit rated according to the required cut-off voltage 
and cut-off current with a small air gap, and transformers with a 
large air gap. A brief description is given of the present state of the 
production of protective transformers in Czechoslovakia and of 
their testing. (Z.M.). 


(NUREG/CR—4394) Rod bundle film boiling and 
dain cooling data base and correlation evaluation. Yoder, 
G.L. (Oak Ridge National Lab., TN (USA)). Aug 1986. 
Contract AC05-840R21400. 62p. (ORNL/TM—9628). 
NTIS, PC A04/MF AO1 - GPO. File Number T1I86015249. 

Film boiling and steam cooling data from several rod bundle 
experiments have been compiled from fourteen references. Steam 
cooling data are presented for five references, while film boiling 
data are presented for ten references (two of these for tube geome- 
try). The compilation includes experimental parameters necessary 
for characterization of the local rod heat transfer. These data have 
been compared to several commonly used film boiling and pure 
vapor heat transfer coefficients. Results show that the Dougall- 
Rohsenow correlation tends to overpredict film boiling heat trans- 
fer, while Condie-Bengston IV and the Groeneveld 5. series corre- 
lations do a reasonable job of predicting film boiling heat fluxes. Of 
the three vapor correlations examined, the Dittus-Boelter correla- 
tion is least conservative, and the Sozer correlation most conserva- 
tive. 


3850 (NUREG/CR—4574) Experimental and analytical 
circumferential through- 


assessment of wall cracked pipes 
under pure bending. Scott, P.; Brust, F. (Battelle Columbus 
Labs., OH (USA)). Sep 1986. 116p. (BMI—2136). NTIS, 
PC A06/MF AO0O1 - GPO. File Number TI87900003. 

This study was performed to assess the validity of various 
techniques to predict crack initiation loads and maximum loads for 
circumferentially through-wall-cracked pipes under pure bending. 
Experimental data were developed for both carbon steel and stain- 
less steel pipes. Predictions of crack initiation and maximum loads 
were made using the net-section-collapse method, three different J- 
estimation schemes, and the British R6 method. The net-section-col- 
lapse method gave good maximum-load predictions for certain 
types of pipe; however, for large diameter and/or low toughness 
pipe this analysis method tended to overpredict the experimental 
maximum load. A plastic-zone screening criterion was developed to 
show when this method was valid and when elastic-plastic fracture 





mechanics should be used. In the J-estimation scheme analyses, sen- 
sitivity studies were conducted to assess the fit of the Ramberg- 
Osgood coefficients, as well as the use of deformation J and modi- 
fied J (J/sub M/) crack growth resistance curves. The results 
showed that the GE/EPRI estimation scheme underpredicted the 
experimental loads by the greatest amount. The LBB.NRC and 
Paris methods gave more accurate predictions. The GE/EPRI 
method was also found to be more sensitive to the fit of the stress- 
strain curve than the LBB.NRC method. The R6 method underpre- 
dicted the failure loads for all cases. For maximum load 

the GE/EPRI method still underpredicted the experimental load 
when the J/sub M/ resistance curve was used. The other methods 
occasionally overpredicted the maximum load using J/sub M/-re- 
sistance curve. 


3851 Acoustical holographic Siamese image technique 
for imaging radial cracks in reactor piping. Collins, H.D.; 
Gribble, R.P. (Pacific Northwest Lab., Richland, WA 
99352). pp 48-55 of Proceedings of the fifteenth symposium 
on nondestructive evaluation. Moore, D.W.; Matzkanin, 
G.A. Columbus, OH; American Society for Nondestructive 
Testing (1985). (CONF-8504119—). Contract AC06- 
76RLO1830. 
From 15. symposium on nondestructive evaluation; San An- 
tonio, = USA (23 Apr 1985). 
This paper describes a unique technique (ie., "Siamese imag- 
ing”) for imaging quasi-vertical defects in reactor pipe weldments. 
ta sea ee ec tnaieiaioaeeas on ue aces 
defect. Image construction geometry consists of two probes (i.e., 
source/receiver) operating either from opposite sides or the same 
side of the defect to be imaged. As the probes are scanned across a 
lower surface connected defect, they encounter two images: first 
the normal upright image and then the inverted image. The final 
integrated image consists of two images connected along their base- 
lines, thus it is referred to as a “Siamese image.” The experimental 
imaging results on simulated and natural cracks in reactor piping 
weldments graphically illustrate this unique technique. Excellent 
images of mechanical fatigue and thermal cracks were obtained on 
ferritic and austenitic piping. 
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REFER ALSO TO CITATION(S) 3835, 4252, 4650, 4651 


3852 (AE—4112/4) ASTRA code for thermal mode cal- 
culation of a fuel cluster with coaxial tubular elements. 
Emel'yanov, M.K.; Taliev, A.V. (Gosudarstvennyj Komitet 
po Ispol’zovaniyu "Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1985. 19p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AOI. File Number DE87700144. 

The description and text of the ASTRA code for thermal 
calculation of a coaxial tubular fuel element cluster inserted into the 
Field type channel or direct - flow channel are given. The code is 
written in FORTRAN and permits to calculate the distribution of 
heat fluxes from fuel element surfaces, temperatures of a coolant in 
gaps between them, temperatures of external surfaces of fuel ele- 
ments, temperatures of contact of fuel pellets with cladding and 
maximum rod temperatures along the core length. 3 figs.; 4 tabs. 


3853 (INIS-BR—537-Vol.1, pp vp) Optimization para- 
dimensi 


metric study of the fuel pellet ions. Mai, L.A. (Insti- 
tuto de Pesquisas Energeticas e Nucleares, Sao ~~ 
Brazil). 1986. (In Portuguese). NTIS (US Sales Only), PC 
Voll A01. File Number DE87700030. (CONF-860343— 
oO) 
From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil ° Mar 1986). 

A method to determine the dimensions of fuel pellets, is pre- 
sented, obtaining the maximum core reactivity at the end of cycle. 
Other unit cell parameters, fixed in a given reactor, are considered 
constants. It is seen that the cycle length is an important parameter 
in the determination of the pellet dimensions. The optimal pellet 
radius is found as an increasing function of the cycle length. All 
calculations have been performed using the HAMMER code. 


2204 Control Systems 


— ALSO TO CITATION(S) 3954, 3957, 3958, 3959, 3962, 3963, 3969, 


3854 (CONF-860820—12) Control room _ habitability 
study: findings and recommendations. Driscoll, J.W. (Ar- 
gonne National Lab., Idaho Falls, ID re: 1986. —_ 

tract W-31- 109-ENG-38. 9p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE87001521. 

From 19. DOE/NRC nuclear air cleaning conference; Seat- 
tle, WA, USA (17 Aug 1986). 

The Advisory Committee on Reactor Safeguards (ACRS) 
has raised a number of concerns related to control room habitabil- 
ity and has recommended actions which they believe could allevi- 
ate these concerns. As a result of the ACRS’s concerns, the US Nu- 
clear Regulatory Commission’s (NRC) Office of Nuclear Reactor 
Regulation (NRR) in conjunction with the Offices of Research and 
Inspection and Enforcement, and the NRC regional offices, em- 
barked upon a program to reevaluate Control Room Habitability. 
Argonne National Laboratory was contracted by the NRC to per- 
form a Control Room Habitability Study on twelve licensed power 
reactors. The plants selected for the study were chosen based upon 
architect engineer, nuclear steam system supplier, utility, and plant 
location. Participants in the study review the plant design as con- 
tained in the Updated Safety Analysis Report, Technical Specifica- 
tions, Three Mile Island action item III.D.3.4 submittal on Control 
Room Habitability, NRC staff evaluation of the III.D.3.4 submittal, 
appropriate plant operating procedures, system drawings, and sig- 
nificant Licensee Event Reports on Loss of Cooling to the Control 
Room Envelope. A two-day visit is then made to the plant to de- 
termine if the as-built systems are built, operated, and surveillance 
performed as described in the documentation reviewed prior to the 
visit. The major findings of this study are included in this report 
along with generic recommendations of the review team that apply 
to control room HVAC systems. Although the study is not com- 
plete, at the time of publication of this report, the results obtained 
to date should be useful to persons responsible for Control Room 
Habitability in evaluating their own systems. 


3855 (EGG-M—16886) Methodologies for the evalua- 
tion of CRT ys. Blackman, H.S. (EG and G Idaho, 
Inc., Idaho Falls (USA)). 1986. Contract AC07-761D01570. 
5p. (CONF-8609105—6). NTIS, PC A02/MF AOl - GPO. 
File Number T187000534. 

From Annual meeting of the Human Factors Society; 
Dayton, OH, USA (30 Sep 1986). 

This paper presents the results of a series of experiments that 
have been conducted by the Human Factors Research Branch for 
the purpose of developing objective methods that will be used to 
evaluate the effectiveness of cathode ray tube (CRT) generated dis- 
plays in improving reactor operator performance. The results of 
this work can provide a basis for the United States Nuclear Regula- 
tory Commission (USNRC) to objectively evaluate specific licens- 
ee-developed display designs. The following methods have been de- 
veloped: (1) Psychophysics - short exposure of static display types 
were presented to subjects who were tasked to report status of a 
given parameter; (2) Multidimensional Rating Scale - paper and 
pencil instrument employed by subjects to rate the features of a dis- 
play type across a variety of psychological dimensions; (3) Check- 
list Evaluation - a paper and pencil instrument employed by sub- 
jects to assess particular display types according to a set of human 
engineering criteria; (4) Noninteractive Evaluation - a formal exper- 
iment where the subjects were requested to identify dynamic simu- 
lated transients using various display types; and (5) Interactive 
Evaluation - similar to the noninteractive, but the subjects interact- 
ed with the simulator using a touch screen to mitigate transient 
events. 


3856 (EGG-M—17186) Operator aids and expert sys- 
tems in user computer interfaces. Nelson, W.R. (EG and G 
Idaho, Inc., Idaho Falls (USA)). 1986. Contract ACO07- 
761D01570. Sp. (CONF-8609105—5). NTIS, PC A02/MF 
AOl - GPO. File Number T187000537. 
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From Annual meeting of the Human Factors Society; 
Dayton, OH, USA (30 Sep 1986). 

Recent events have demonstrated the potential for cata- 
strophic accidents at process control facilities, resulting in severe 
economic damages or loss of human life. Human operators play a 
central role in the outcome of accidents in process control plants, 
because of their responsibility to make decisions regarding the ap- 
propriate corrective actions needed to control the event. In recent 
years, researchers have been attempting to apply Artificial Intelli- 
gence (AI) methods for developing computer-based decision aids 
for process control operators. Much of this research activity has 
taken place within the nuclear industry. In order to assess the impli- 
cations of expert systems for nuclear reactor operators, the United 
States Nuclear Regulatory Commission (USNRC) has sponsored a 
research program at the Idaho National Engineering Laboratory 
(INEL). Included in this program have been the development of a 
prototype expert system for nuclear reactor operators, as well as 
two experiments to measure the effects of the expert system on op- 
erator performance in simulated accident conditions. This paper 
briefly summarizes the experience gained during this research pro- 
gram and assesses the potential future of expert system decision aids 
for process control operators. 


3857 (EPRI-NP—4758-CCM-Vol.1) IMAGE informa- 
tion monitoring and applied graphics software environment. 
Volume 1. Executive overview. Hallam, J.W.; Ng, K.B.; 
Upham, G.L. (Nuclear Software Services, Inc., Los Gatos, 
CA (USA)). Sep 1986. 48p. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T187920020. 

The EPRI Information Monitoring and Applied Graphics 
Environment (IMAGE) system is designed for ‘fast proto-typing’ of 
advanced concepts for computer-aided plant operations tools. It is a 
flexible software system which can be used for rapidly creating, dy- 
namically driving and evaluating advanced operator aid displays. 
The software is written to be both host computer and graphic 
device independent. This four volume report includes an Executive 
Overview of the IMAGE package (Volume 1), followed by Soft- 
ware Description (Volume II), User's Guide (Volume III), and De- 
scription of Example Applications (Volume IV). 


3858 (EPRI-NP—4758-CCM-Vol.3) IMAGE informa- 
tion monitoring and applied graphics software environment. 
Volume 3. User's guide. Hallam, J.W.; Ng, K.B.; Upham, 
G.L. (Nuclear Software Services, Inc., Los Gatos, CA 
(USA)). Sep 1986. 229p. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T187920045. 

The EPRI Information Monitoring and Applied Graphics 
Environment (IMAGE) system is designed for ‘fast proto-typing’ of 
advanced concepts for computer-aided plant operations tools. It is a 
flexible software system which can be used for rapidly creating, dy- 
namically driving and evaluating advanced operator aid displays. 
The software is written to be host computer and graphic device in- 
dependent. This four volume report includes an Executive Over- 
view of the IMAGE package (Volume 1), followed by Software 
Description (Volume II), User's Guide (Volume III), and Descrip- 
tion of Example Applications (Volume IV). 


3859 (IAEA-R—3210-F) Modelling of nuclear power 
plant control and instrumentation elements for automatic dis- 
turbance and reliability analysis. Final report for the period 1 
August 1982-31 August 1985. Hollo, E. (International 
Atomic Energy Agency, Vienna (Austria); Villamosener- 
giaipari Kutato Intezet, Budapest eee Aug 1985. 


100p. NTIS (US Sales Only), PC 
Number DE87700145. 

Present Final Report summarizes results of R/D work done 
within IAEA-VEIKI (Institute for Electrical Power Research, Bu- 
dapest, Hungary) Research Contract No. 3210 during 3 years’ 
period of 01.08.1982 - 31.08.1985. Chapter 1 lists main research ob- 
jectives of the project. Main results obtained are summarized in 
Chapters 2 and 3. Outcomes from development of failure modelling 
methodologies and their application for C/I components of 
WWER-440 units are as follows (Chapter 2): improvement of avail- 
able "failure mode and effect analysis” methods and mini-fault tree 
structures usable for automatic disturbance (DAS) and reliability 
(RAS) analysis; general classification and determination of function- 


A05/MF AOl. File 


al failure modes of WWER-440 NPP C/I components; set up of 
logic models for motor operated control valves and rod control/ 
drive mechanism. Results of development of methods and their ap- 
plication for reliability modelling of NPP components and systems 
cover (Chapter 3): development of an algorithm (computer code 
COMPREL) for component-related failure and reliability parameter 
calculation; reliability analysis of PAKS II NPP diesel system; defi- 
nition of functional requirements for reliability data bank (RDB) in 
WWER-440 units. Determination of RDB input/output data struc- 
ture and data manipulation services. Methods used are a-priori fail- 
ure mode and effect analysis, combined fault tree/event tree model- 
ling technique, structural computer programming, probability 
theory application to nuclear field. 6 refs, figs, tabs. 


3860 (INiS-BR—S537-Vol.1, PP OR PS a control 
system of the safety parameters ‘for IPR 1 reactor. Coura, 
J.G. (Centro de Desenvolvimento da Tecnologia Nuclear, 
Belo Horizonte, Brazil). 1986. (In Portuguese). NTIS (US 
Sales Only), PC A19/MF A0O1. File Number DE87700030. 
(CONF-860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

This paper deals with the description of the control of three 
cooling water parameters, as well as the percent power fraction of 
the nuclear research reactor IPR-R1. In order to keep the reactor 
in good operation conditions, a permanent and accurate control of 
the cooling water is needed. This is achieved through this system, 
which allows the simultaneous measurement of the water param- 
eters such as: conductivity, temperature and the maximum and min- 
imum water levels. The monitoring of a fourth parameter, the per- 
cent power fraction, is obtained through the control of the uncom- 
pensated ion chamber current and aims to avoid the operation of 
the reactor without running the cooling system. 


3861 (INIS-BR—537-Vol.1, pp vp) Power control of 
the Angra-2 Nuclear Power Plant. Souza Mendes, J.E. de. 
(NUCLEN, Rio de Janeiro, Brazil). 1986. (In Portuguese). 
NTIS (US Sales Only), PC A19/MF A0Ol. File Number 
DE87700030. (CONF-860343—Vol. 1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

The systems for the power control of the Nuclear Power 
Plant Angra 2 have a high degree of automation so that few opera- 
tor actions are required during power operation. The power con- 
trol strategy and the operation principles of the control systems, 


here presented, make possible a great flexibility of the Plant oper- 
ation. 


(INIS-BR—537-Vol.2, pp vp) Real time reactivity 
measurements - ‘reatimetro’. Moreira, J.M.L. (Instituto de 
Pesquisas Energeticas e Nucleares, Sao Paulo, Brazil). 1986. 
(In Portuguese). NTIS (US Sales Only), PC A19/MF AOI. 
File Number DE87700036. (CONF-860343—Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

It was built at the IPEN a reactivity computer based on the 
numerical solution of the inverse kinetics equation and it is being 
tested in the IEA-R1 reactor and in the Angra-I power reactor. 
The equipment needed for its operation includes an Apple compati- 
ble micro-computer, an A/D interface and the usual core instru- 
mentation channels available in the reactors. Some of the results in- 
volving measurements of rod reactivity worth in the IEA-R1 reac- 
tor and in the Angra-I power reactor are presented and they dem- 
onstrate the accuracy and the practicability of the reactivity com- 
puter. 


3863 (INIS-BR—537-Vol.2, pp vp) Systems of control 
and instrumentation for RPR (Radioisotopes Production Re- 
actor). Carvalho, P.V.R. de; Silva, M. das C. da. (Instituto 
de Engenharia Nuclear, Rio de Janeiro, Brazil). 1986. (in 
Portuguese). NTIS (US Sales Only), PC A19/MF AO1. File 
Number DE87700036. (CONF-860343—Vol.2). 


From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 





This work describes in a preliminary form the principal sys- 
tems components of the control and instrumentation for a ‘Radioi- 
sotopes Production Reactor’ to be developed by CNEN. 


3864 CINIS-mf—10499) Use of digital computing devices 
in systems important to safety. (International Atomic Energy 
Agency, Vienna (Austria). International Working Group on 
Nuclear Power t Control and Instrumentation; CEA, 75 
- ‘oan (France); Electricite de France, 75 - Paris). Jan 1986. 

. (CONF-841168—). NTIS og Sales Only), PC A21/ 

PAST File Number DE87700031 

From Specialists’ meeting on use of digital computing de- 
vices in systems important to safety; Saclay, France (28 Nov 1984). 

The incorporation of digital computing devices in systems 
important to safety now is progressing fast in several countries, in- 
cluding Canada, France, Federal Republic of Germany, Japan, 
USA. There are now reactors with microprocessors in some trip 
systems. The major functions of those systems are: reactor trip initi- 
ation, display, monitoring, testing, re-calibration of detectors. The 
benefits of moving to a fully computerized shut-down system 
should be improved reliability, greater flexibility, better man-ma- 
chine interface, improved testing, higher reactor output and lower 
overall cost. With the introduction of computer devices in systems 
important to safety, plant availability and safety are improved be- 
cause disturbances are treated before they lead to safety action, in 
this way helping the operator to avoid errors. The meeting presen- 
tations were divided into sessions devoted to the following topics: 
Needs for the use of digital devices (DCD) in safety important sys- 
tems (SIS) (5 papers); Problems raised by the integration SIS in the 
NPP control (7 papers); Description and presentation of DCD of 
SIS (6 papers); Results of experiences in engineering, manufacture, 
qualification operation of DCD hardware and software (5 papers). 
A separate abstract was prepared for each of these papers. 


3865 (INIS-mf—10499, pp 13-31) Functional needs 
which led to the use of digital computing devices in the pro- 
tection system of 1300 MW units. Dalle, H. (Societe Franco- 
Americaine de Constructions Atomiques, FRAMATOME, 
92 - Courbevoie, France). Jan 1986. (In French). NTIS (US 
Sales Only), PC A21/MF AO1. File Number DE87700031. 
(CONF-841168—). 

From Specialists’ meeting on use of digital computing de- 
vices in systems important to safety; Saclay, France (28 Nov 1984). 

After a review of classical protection functions used in 900 
MW power plants, it is concluded that in order to have functioning 
margins it is useful to calculate more finely the controled param- 
eters. These calculating needs lead to the use of digital computing 
devices. Drawing profit from the new possibilities one can improve 
the general performances of the protection system with regard to 
availability, safety and maintenance. These options in the case of 
PALUEL led to the realization of SPIN, described here. 7 figs. 


(INIS-mf—10499, pp 33-48) Saturation margin 
ceeneelitenaials monitoring system of Loviisa nucle- 
ar power plant. Ekamn, I. (Imatran Voima Oy, Helsinki, 
Finland). Jan 1986. NTIS (US Sales Only), PC A21/MF 
A01. File Number DE87700031. (CONF-841168—). 

From Specialists’ meeting on use of digital computing de- 
vices in systems important to safety; Saclay, France (28 Nov 1984). 

One of the lessons learned from TMI accident is that the op- 
erators need better information in the control room on cooling con- 
ditions of the reactor core. For this reason it was decided that a 
new system for saturation margin and core exit temperature moni- 
toring is implemented in Loviisa nuclear power plant. The system 
measures primary circuit pressure, hot leg temperature and core 
exit temperature. The measurement signals are led to a micro- 
processor based digital unit for calculations and signal conditioning. 
As outputs of the digital unit temperatures and saturation margin 
are displayed in various display modes in the control room console. 
The paper discusses the background of the chosen system concept 
and the tasks of the system. A system description is presented in- 
cluding the equipment techniques used. A discussion of accuracy 
questions and testing and commissioning is presented. 3 figs, 1 tab. 
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3867 (INIS-mf—10499, pp 51-66) Core protection com- 
puter system fitted in Grafenrheinfeld NPP. Rietzsch, L. 
(Kraftwerk Union A.G., Erlangen, Germany, F.R.). Jan 
1986. NTIS (US Sales Only), PC A21/MF AOl. File 
Number DE87700031. (CONF-841168—). 

From Specialists’ meeting on use of digital computing de- 
vices in systems im tt to safety; Saclay, France (28 Nov 1984). 

This paper gives an overview of a 0 -train core protection 
computer system for KWU pressurized water reactors. Attention is 
focused on the methods used to ensure correct computer operation 
and correct results. i gained in trial operation is dealt 
with. Results of safety analysis of the hardware and the software 
verification work performed are discussed. 2 figs. 


3868 (INIS-mf—10499, pp 68-96) Minimum attention 
control center for nuclear power plants. Meijer, C.H. (Com- 
bustion Engineering, Inc., Windsor, CT, USA). Jan 1986. 
NTIS (US Sales Only), PC A21/MF AOl. File Number 
DE87700031. (CONF-841168—). 

From Specialists’ meeting on use of digital computing de- 
vices in systems important to safety; Saclay, France (28 Nov 1984). 

Control Galen for Nuclear Power Plants have characteris- 
tically been designed for maximum attention by the operating staffs 
of these plants. Consequently, the monitoring, control and diagnos- 
tics oriented cognitive activities by these staffs, were mostly "data- 
driven” in nature. This paper addresses a control center concept, 
under development by Combustion Engineering, that promotes a 
more “information-driven” cognitive interaction process between 
the operator and the plant. The more “intelligent” and therefore 
less attentive nature of such interactive process utilizes computer 
implemented cognitive engineered algorithms. The underlying 
structure of these algorithms is based upon the Critical Function/ 
Success Path monitoring principle. The paper highlights a typical 
implementation of the minimum attention concept for the handling 
of unfamiliar safety related events. 23 refs, 12 figs, 6 tabs. 


3869 (INIS-mf—10499, pp 101-114) Use of digital com- 
systems. Gil 


puters in CANDU shutdown bert, R.S.; Komor- 
owski, C.W. (Atomic Energy of Canada Ltd., " Sheridan 
Park, Ontario). Jan 1986. NTIS (US Sales Only), PC A21/ 
MF A01. File Number DE87700031. (CONF-841168—). 

From Specialists’ meeting on use of digital computing de- 
vices in systems important to safety; Saclay, France (28 Nov 1984). 

This paper summarizes the application of computers in 
CANDU shutdown systems. A general description of systems that 
are already in service is presented along with a description of a 
fully computerized shutdown system which is scheduled to enter 
service in 1987. In reviewing the use of computers in the shutdown 
systems there are three functional areas where computers have been 
or are being applied. These are (i) shutdown system monitoring, (ii) 
parameter display and testing and (iii) shutdown initiation. In recent 
years various factors (References 1 and 2) have influenced the de- 
velopment and deployment of systems which have addressed two 
of these functions. At the present time a system is also being de- 
signed which addresses all of these areas in a comprehensive 
manner. This fully computerized shutdown system reflects the pre- 
vious design, and licensing experience which was gained in earlier 
applications. Prior to describing the specific systems which have 
been designed a short summary of CANDU shutdown system char- 
acteristics is presented. 8 refs, 4 figs, 2 tabs. 


3870 (INIS-mf—10499, pp 139-156) Digital control ap- 
plication for the Advanced Boiling Water Reactor. Fennern, 
L.E.; Pearson, T.; Wills, H.D.; Swire Rhodes, L.; Pearson, 
R.L. ” (General Electric Co., San Jose, CA, USA). "Jan 1986. 
NTIS (US Sales Only), PC A21/MF A0Ol. File Number 
DE87700031. (CONF-841168—). 

From Specialists’ meeting on use of digital computing de- 
vices in systems important to safety; Saclay, France (28 Nov 1984). 
The heat Boiling Water Reactor (ABWR) is a 1300 
MWe class Nuclear Power Plant whose design studies and demon- 
stration tests are being performed by the three manufacturers, Gen- 
eral Electric, Toshiba and Hitachi, under requirement specifications 
from the Tokyo Electric Power Company. The goals are to apply 
new technology to the BWR in order to achieve enhanced oper- 
ational efficiencies, improved safety measures and cost reductions. 
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In the plant instrumentation and control areas, traditional analog 
control equipment and wire cables will be replaced by distributed 
digital microprocessor based control units communicating with 
each other and the control room over fiber optic multiplexed data 
buses. 6 figs. 


(INIS-mf—10499, pp 161-183) Equipment line-up 
developed for structuring programmed digital systems or 
tant to safety. Remus, L.; Colling, J.M.; Buisson, J. (Etablis- 
sements Merlin et Gerin, 38 - Grenoble, France; CEA 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette, 
France. Dept. d’Electronique et d’Instrumentation Nu- 
cleaire). Jan 1986. (In French and English). NTIS (US Sales 
Only), PC A21/MF AOl. File Number DE87700031. 
(CONF-841168—). 

From Specialists’ meeting on use of digital computing de- 
vices in systems important to safety; Saclay, France (28 Nov 1984). 

The use of the programmed digital techniques in systems im- 
portant to safety led to developing equipment line-ups which allow 
to procedure, through using a restricted number of sub-assemblies, 
a variety of facilities capable of performing diversified functions. 
Upon remembering the requirements that such equipment are re- 
quired to meet (quality assurance both at the design and production 
stages, qualification, testing opportunities, etc.) the equipments pro- 
duced by MERLIN GERIN are described in this paper. Such 
equipments include a whole set of printed circuit boards, plug-in 
units with self-engaging connectors and the related cabinets to ac- 
comodate them. The following systems are made up of such equip- 
ments: Digital integrated protection system; Rod control and moni- 
toring system; Reactor power distribution monitoring equipment. 
This equipment line-up has been gradually complemented and is 
still further expanding both as a result of the component further de- 
velopment or for the purpose of meeting new requirements or ap- 
plications (new digital neutron instrumentation, local area net- 
works). Experience gained thus far provides us with the capability 
of working out in a short time programmed systems for further ap- 
plications in the nuclear power field. 7 figs. 


3872 (INIS-mf— 10499, pp 251-264) Control conception 
for REP 1300 MW units of the Electricite de France. Blanc, 
P.; Guesnier, G. (Electricite de France, 92 - Clamart. 
Region d’Equipement; Electricite de France, 92 - Courbe- 
voie. Service Etudes et Projets Thermiques et Nucleaires). 
Jan 1986. (In French). NTIS (US Sales Only), PC A21/MF 
A01. File Number DE87700031. (CONF-841168—). 

From Specialists’ meeting on use of digital computing de- 
vices in systems important to safety; Saclay, France (28 Nov 1984). 

The paper describes the control equipment for the REP 1300 
MW units including the reactor protection system, the control rods 
drive system and nuclear instrumentation, the control of the auxilia- 
ries in the systems important for the reactor safety and the safety 
survey computer. Finally, the digital connections between different 
control systems are presented. 2 figs. 


3873 (INIS-mf—10499, pp 267-279) Digital computing 


devices in the 1300-MW-PWR Muelheim-Kaerlich and their 
relation to IAEA Safety Guide. Kaiser, G.E.; Krempl, R. 
(Brown, Boveri und Cie A.G., Mannheim, Germany, F.R.). 
Jan 1986. NTIS (US Sales Only), PC A21/MF AO01. File 
Number DE87700031. (CONF-841168—). 

From Specialists’ meeting on use of digital computing de- 
vices in systems important to safety; Saclay, France (28 Nov 1984). 

Analysis of the control and instrumentation systems of the 
1300 MW nuclear power plant, according to the IAEA Safety 
Guide D8 "Safety-related instrumentation and control systems”, is 
given in this paper. The computerized reactor trip system and the 
incore power limit control system are described. 7 figs, 1 tab. 


3874 (INIS-mf— 10499, pp 357-367) Improvement of the 
connections reliability in a local communication system. Buis- 
son, J.; Sanchis, P. (CEA Centre d'Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette, France; Etablissements Merlin 
et Gerin, 38 - Grenoble, France). Jan 1986. (In French). 
NTIS (US Sales Only), PC A21/MF AOl. File Number 
DE87700031. (CONF-841168—). 

From Specialists’ meeting on use of digital computing de- 
vices in systems important to safety; Saclay, France (28 Nov 1984). 
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The local communication systems used in the management of 
the industrial processes must fulfil more severe conditions concern- 
ing the reliability and safety than those used in bureaucratics. After 
mentioning the specific requirements the solutions for the realiza- 
tion of a local industrial communication system are presented. Stud- 
ies to develop an optical fibers coupling system for a linear network 
used for the transmission in a hostile medium are mentioned. 5 figs. 


3875 (INIS-mf—10499, pp 383-403) Experience ac- 
during the study and the utilisation of the control 
system of the rep 1300 MW units. Mackowiak, I. (Electricite 
de France, 92 - Clamart. Region d’Equipement). Jan 1986. 
(In French). NTIS (US Sales Only), PC A21/MF A01. File 
Number DE87700031. (CONF-841168—). 
From Specialists’ meeting on use of digital computing de- 
vices in systems important to safety; Saclay, France (28 Nov 1984). 
The paper presents the di ties met by EDF in imple- 
menting the programmable automations, the methods used to 
achieve the present quality assurance, the future projects and also 
the advantages offered by these automations. 7 figs. 


3876 (INIS-mf—10499, pp 427-443) Nuclear power 
plant monitoring and control system software: verification and 
validation. Kaneda, M.; Niki, K.; Shibata, K.; Makino, M. 
(Toshiba Corp., Fuchu, Tokyo, Japan. Fuchu Works; Toshi- 
ba Corp., Isogo Engineering Center, Yokohama, Kanagawa, 
a Jan 1986. NTIS (US Sales Only), PC A21/MF AO1. 
File Number DE87700031. (CONF-841168—). 

From Specialists’ meeting on use of digital computing de- 
vices in systems important to safety; Saclay, France (28 Nov 1984). 

The design philosophy, configuration, and production of 
process computer system software used for the monitoring and con- 
trol of nuclear power plants are presented in detail. To achieve a 
very complex software system that not only has excellent perform- 
ance, high reliability, and full fail safe protection, but also is easy to 
produce, verify, and validate, and has flexibility for future modifica- 
tions, we developed the following software production system to 
support safe operation of nuclear power stations. The fundamental 
design philosophy of our monitoring and control system software is 
the complete separation of program logic from the data base. The 
logic section is highly standardized and applicable to a wide range 
of power generation plant computer application systems. The plant- 
unique properties and characteristics are all described in the data 
base. This separation of logic and data base has a dramatic effect on 
the reliability and productivity of the software system. One of the 
main features of the data base system is the use of easy-to-learn, 
easy-to-use, problem-oriented language that enables non-program- 
mers to build up the data base using simple fill-in-the-blank type 
tables. The generation of these tables is fully automated, and the 
full set of online table editing utility software, which runs on the 
target plant process computer, has proven very effective in incor- 
poration of changes and modifications at the site. 4 refs, 13 figs. 


3877 (INIS-mf—10499, pp 447-451) Tool for assistance 
in testing the safety logic section of nuclear plants. Boulc’h, 
J.; Meur, M. le; Collart, J.M.; Segalard, J.; Uberschlag, J. 
(CEA Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 
92, France; CEA Centre d'Etudes Nucleaires de Saclay, 91 
- Gif-sur-Yvette, France). Jan 1986. (In French). NTIS (US 
Sales Only), PC A21/MF AO0O1. File Number DE87700031. 
(CONF-841168—). 

From Specialists’ meeting on use of digital computing de- 
vices in systems important to safety; Saclay, France (28 Nov 1984). 

The analysis of the protection system logic section (SPIN) of 
the PALUEL plant performed manually have led to the study of a 
logical tool for testing the safety logic section having or not having 
failures. It is a dynamic analyser which from a terminal in a sharing 
time system will be able to generate testing sequences, to simulate a 
processor and its environment and to analyse the logic sections 
with their workable code. 1 fig. 


3878 (INIS-mf—10499, pp 473-481) Review of EWICS 
TC7 and an outline of its projected forward programme. Rata, 
J.M.A. (Electricite de France, 92 - Clamart). Jan 1986. 
NTIS (US Sales Only), PC A21/MF AO1. File Number 
DE87700031. (CONF-841168—). 





From Specialists’ meeting on use of digital computing de- 
vices in systems important to safety; B gen France (28 Nov 1984). 

This paper gives a report of the past work and current suc- 
cesses of EWICS TC7 and presents a future work plan with justifi- 
cation for support. Over a number of years, TC7 has been actively 
engaged in pre-standardisation work. The results of these activities 
are guidelines on particular aspects of computer safety. Guidelines 
on Hardware and Software aspects were endorsed by the full Com- 
mittee in 1982. More recently, the first part of a Verification and 
Validation guideline has been approved, and the second part of this 
together with two further guidelines on Specification and Docu- 
mentation are to be considered for endorsement starting at the 
meeting of TC7 scheduled for January 1985. In the course of for- 
mulating these guidelines, several hundred working papers have 
been produced. A number of these have been used along with the 
guidelines by International Standards Committees as a basis for 
their own work. The demand for such input from TC7 is growing, 
indicating the importance these International Bodies place on this 
work. In order to pursue its continuing objective, which is to 
produce a comprehensive set of documents covering all aspects of 
safety and security throughout the whole system life-cycle, TC7 
currently has four new guidelines in the course of preparation. 
These will cover System Integrity, Software Quality Assurance and 
Metrics, Design for System Safety, and Reliability and Safety As- 
sessment. 


3879 (INIS-mf—10501, EP da, 119-124) Improved linear 
stepping motor. Haniger, L. ( Pizen, Czechoslovakia. 
Zavod Energeticke Strojirenstvi). 1984. (In Czech). NTIS 

S Sales Only) PC A18/MF AOl. File Number 
DE87700032. (CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

A linear stepping motor with submerged pawl with fixing 
and tractive force is being developed for the drive of control ele- 
ments of WWER-1000 reactors. A detailed description is presented 
of the mechanical part of the motor and of the operation of the in- 
dividual components. The motor is supplied with a three phase in- 
sulated system 3 x 220 V, 50 Hz; standby power supply is from a 
110 V battery. Briefly presented are the functions of the position 
indicator which operates with 1% precision. 


3880 (INIS-mf—10501, pp 125-128) Position indicator 
of linear stepping drive. Haniger, L. (Skoda, Plzen, Czecho- 


slovakia. Zavod Energeticke Strojirenstvi). 1984. (In 
Czech). NTIS (US Sales Only), PC A18/MF AOl. File 
Number DE87700032. (CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Plzen, Czechoslovakia (2 Oct 1984). 

A new design is suggested of the position indicator for the 
tow bar of the control element of a WWER-1000 reactor. The prin- 
ciple of the indicator’s function is described and a block diagram 
given of the indicator power supply system and of signal evalua- 
tion. The new design consists in placing a magnetic shunt inside the 
tow bar. Conditions in magnetic circuits are changed by the move- 
ment of the magnetic shunt and the changes serve to indicate the 
position of the tow bar. 


3881 (INIS-mf—10501, pp 129-132) Power control of 
linear stepping motor of WWER-1000 reactor. Kocandrle, L 
(Skoda, Pizen, Czechoslovakia. Zavod Energeticke Strojir- 
enstvi). 1984. (In Czech). NTIS (US Sales Only), PC A18/ 
MF AO1. File Number DE87700032. (CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Plzen, Czechoslovakia (2 Oct 1984). 

The operation is described of the power feeding of a linear 
stepping motor designed for driving control elements of a WWER- 
1000 reactor. This provides a control of the size and time course of 
current flow into the electromagnets of the drive, a switch-over to 
standby dc supply, motor upwards and downwards run according 
to orders from the reactor control system, and continuous self-con- 
trol. The motor is supplied from a three phase insulated system 
3x220 V, 50 Hz; standby supply is from a 110 V battery. A block 
diagram is given of the power feeding. Power feeding units are 
mounted in groups of four into one switchboard. 
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3882 (INIS-mf—10501, pp 133-136) Improving the 
linear stepping drive - part. Elger, R. (Skoda, 
Pizen, Czechoslovakia. Zavod Energeticke Strojirenstvi). 
1984. (In Czech). NTIS (US Sales ly), PC A18/MF Aol. 
File Number DE87700032. (CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

The trends of improving control element drives were speci- 
fied on the basis of experience with the operation of stepping drives 
of control elements in Soviet nuclear reactors. The improvements 
include an increase in the traction power of the drive, an extension 
of service life and the development of a new position indicator 
which in case of failure would not put the whole linear stepping 
drive out of operation. Further requirements were preservation of 
overall dimensions, of the system of main sealing, use of structural 
materials available in Czechoslovakia and in the USSR, and preser- 
vation of the 20 mm drive step. Briefly presented are solutions 
which would lead to the fulfilment of the above demands. ; 


(INIS-mf—10501, BP 336-341) Basic operating 
level of the automated control system. Vitovec, P. (Vystavba 
Elektraren Skoda, Plzen, Czechoslovakia). 1984. (In Czech). 
NTIS (US Sales Only), PC Ai8/MF A0Ol1. File Number 
DE87700032. (CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

The development of the control system of the nuclear reac- 
tor also includes automation means and systems of basic importance 
for safeguarding reliable operation of automated equipment. The 
basic terms are defined, such as the basic operating level which is 
the lowest level of control from which the technological process 
may still be controlled from the control room. Discussed are the 
demands on the so-called basic operation safeguard system which 
comprises a set of suitably applied automation means implementing 
control functions independently of the operator. A survey is given 
of 16 research reports summing up the results of research and de- 
velopment in this area by SKODA. 


3884 (INIS-mf—10501, pp 396-400) Current state of R 
and D work in the field of automated control systems of 
WWER-1000 nuclear power plants. Kubelik, M. (Zavody 
Automatizacni a V i Techniky, Prague, Czechoslo- 
vakia). 1984. (In Czech). NTIS (US Sales Only), PC A18/ 
MF AO01. File Number DE87700032. (CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

The technical project of the control system for the WWER- 
1000 power plant unit is based on a hierarchical centralized star- 
shaped design with three control levels. The system for the highest 
control level will be delivered by the USSR, the Czechoslovak side 
is designing systems for the first and second control levels, i.e., for 
technological function assemblies of which there are 27 for each 
unit. The state of development work is reported regarding the said 
systems, and certain problems are discussed related to the earth- 
quake resistance of automation means and to the development of 
equipment for testing the individual components of the control sys- 
tems. 


3885 (INIS-mf—10501, pp 309-312) Modeling the dy- 
namic properties of main components of WWER-1000 nuclear 
power plants. Bednarik, K.; Karpeta, C.; Markvart, J.; 
Roubal, S.; Rubek, J.; Stirsky, Pr. C¥ yzkumny Ustav Energe- 
ticky, Prague, Czechoslovakia). 1984. (in Czech). NTIS (US 
Sales Only), PC A18/MF A0Ol1. File Number DE87700032. 
(CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Plzen, Czechoslovakia (2 Oct 1984). 

A mathematical model is described of the dynamic proper- 
ties of the main components of a WWER-1000 power plant. The 
model is designed for analysis and optimization of the system of 
automatic power control in normal operating regimes and in those 
abnormal states when the functions of the control system are fully 
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maintained, i.e., when the task of guaranteeing the power plant 
safety has not been assumed by the protective systems. The calcula- 
tions are made using the JETI program and the ODRA 1305 com- 
puter. 


3886 (INIS-mf—10501, pp 332-335) Systems demands 
on the diagnostics of nuclear power plants with WWER-1000 
units. Babula, J. (Energoprojekt, Prague, Czechoslovakia). 
1984. (In Czech). NTIS (US Sales Only), PC A18/MF AOl. 
File Number DE87700032. (CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

Introduction of ostics systems is envisaged for WWER- 
1000 reactors which represent a qualitative change as compared 
with WWER-440 reactors as concerns operation and nuclear safety; 
the systems should be able to operate in real time and to effectively 
cooperate with the automated control system of the nuclear power 
plant units and of the power plant as a whole. With regard to the 
complexity of these systems it is advantageous that the diagnostics 
of the individual components and systems of the primary and sec- 
ondary circuits should be manufactured under a unified conception 
and that the overall systems project should be implemented by the 
project designer in cooperation with the contractors. 


3887 Paradigm for expert display systems in nuclear 
plant and elsewhere. Gabriel, J.R. (Mathematics and Com- 

puter Science Div., Argonne National Lab., Argonne, IL 
60439-4844), IEEE (Institute of Electrical and Electronics En- 
gineers) Transactions on Nuclear Science; NS-33: No. 5, 1147- 
1149(Oct 1986). 

Work on a Rankine cycle display of operation for a nuclear 
power station has recently been published. Discovery of the display 
was lengthy and difficult. This paper discusses similar CRT displays 
of plant operation from the point of view of knowledge representa- 
tion and presents an abstraction describing a wide class of such dis- 
plays. It is suggested that this abstraction is a useful tool for discov- 
ery of good safety displays. An example for and idealized, very 
simple plant is given to explain the concept. 
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3888 (EGG-M—05486) Transport behavior of iodine in 
effluent radioactivity monitoring systems. Edson, J.L.; Duce, 
S.W.; Tkachyk, J.W. (EG and G Idaho, Inc., Idaho Falls 
(USA)). 12 Sep 1986. Contract AC07-76ID01570. 7p. 
(CONF-860908—11). NTIS, PC A02/MF AO - GPO. File 
Number T1I87000472. 

From Operability of nuclear power systems in normal and 
adverse environments meeting; Albuquerque, NM, USA (29 Sep 
1986). 

” A testing program sponsored by the US Nuclear Regulatory 
Commission, Office of Regulatory Research, has been conducted to 
evaluate the ability of an effluent radioactivity monitoring system 
sample line to transmit elemental iodine during transient conditions. 
The sample line tested was of a size and length that was expected 
to have acceptable performance during a nuclear reactor accident. 
Test results indicate that the outlet of the sample line responded to 
changes at the inlet without noticeable differences. In addition, 
cleaning the line to remove contaminates caused by manufacturing 
had little, if any, effect on the ability of the line to respond to 
changes at the inlet. 


3889 (INIS-BR—537-Vol.2, pp vp) Study of Cr, Cs, Fe 
and Co distribution in corvina and shrimp in de 
Dentro region. Kamel, L.N.; Godoy, 1M. de; Nicoli, I.G. 
(Instituto de Radioprotecao e Dosimetria, Rio de Janeiro, 


Brazil). 1986. (In Portuguese). NTIS (US Sales Only), PC 
Vola) A01. File Number DE87700036. (CONF-860343— 
0 

From 1. general congress on nuclear energy; Rio de Janeiro, 

Brazil (17 Mar 1986). 
¢ determination of the elements Cr, Cs, Fe and Co in fish 
and shrimp was performed in Piraquara de Dentro bay in the vicin- 
ity of Angra Nuclear Power Plant. The method was instrumental 
neutron activation analysis. The values obtained from Cs and Cr 
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are in the same detection limit order, while the results for Fe range 
from 20ng/g to 60ug/g for fish and from 67g/g and 411pg/g for 
shrimp. The concentrations of the element Co are between 0,026 - 
0,35g/g for fish and 0,074 - 0,24u2/g for shrimp. 


(INIS-mf—10490) Second nuclear reactor, Point 
‘eport of the Environmental ae 
ent Oo} 
the Environment, Ottawa, Ontario (Canada); Ministry of the 
Environment, Fredericton, New Brunswick (Canada),). May 
1985. 94p. (In English and French). NTIS (US Sales Only), 
PC A05/MF AO1. File Number DE87700033. 

This is a report of the findings, conclusions and recommen- 
dations of the Environmental Assessment Panel appointed by the 
Ministers of Environment of New Brunswick and Canada to review 
the proposal to build a seond nuclear unit at Point Lepreau, New 
Brunswick. The Panel’s mandate was to assess the environmental 
and related social impacts of the proposal. The Panel concludes 
that the project can proceed without significant adverse effects pro- 
vided certain recommendations are followed. In order to under- 
stand the impacts of Lepreau II, it was necessary to review, to the 
extent possible, the actual effects of Lepreau I before estimating the 
incremental effects of Lepreau II. In so doing, the Panel made a 
number of recommendations that should be implemented now. The 
information gathered and experience gained can be applied to Le- 
preau II to ensure that potential impacts are reduced to a minimum 
and existing concerns associated with Lepreau I can be corrected. 


3891 (INIS-mf—10501, pp 75-78) Use of selective ad- 
sorbents and reverse osmosis for treating aqueous solutions 
from nuclear power plants. Jirasek, V.; Prochazka, H.; Pro- 
chazka, J.; Bor, J. (Vyzkumny Ustav Veterinarniho Le- 
karstvi, Brno-Medlanky, Czechoslovakia; Vyzkumny Ustav 
Vodohospodarsky, Prague, Czechoslovakia). 1984. (In 
Czech). NTIS (US Sales Only), PC A1l8/MF AOl. File 
Number DE87700032. (CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

The method of reverse osmosis is suggested for the treat- 
ment of waters contaminated with radioactivity in Czechoslovak 
nuclear power plants. Knowledge is summed up from the develop- 
ment and use of osmotic membranes and the respective technologi- 
cal equipment tested in the desalination of mains water and the de- 
contamination of waters contaminated with radioactivity. It appears 
that a decontamination factor lower than 100 is only achieved for 
Cs, Sr and I. Their more effective separation may be attained either 
by using several series-connected reverse osmotic units or by using 
selective adsorbents currently being developed, in the stage of pre- 
treatment or final treatment of water. 
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3892 (DOE/ER/02096—T2) University of Arizona 
TRIGA reactor. Annual utilization report, 1984-1985. Nelson, 
G.W. (Arizona Univ., Tucson (USA). Dept. of Nuclear and 
Energy Engineering). 1986. Contract AC02-76ER02096. 4p. 
NTIS, PC A02/MF A0l; GPO Dep. File Number 
DE86015636. 

This is the annual report for the University of Arizona 
TRIGA Reactor under Contract No. DE-AC02-76ER02096 cover- 
ing the period July 1, 1984 through June 30, 1985, including the 
1984-85 Academic Year. The purpose of this report is to document 
the facility usage which is possible because of DOE support under 
the contract. The reactor is operated under License R-52 with the 
United States Nuclear Regulatory Commission. 
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(HEDL-SA—3383-FP) Outage scheduling and im- 
nineties, Allison, J.E.; Segall, P.; Smith, R.R. (Hanford 
Engineering Develo ment Lab., Richland, WA (USA)). 
1986. Commas ‘AC06-76FF02170. 12p. (CONF-860311—7). 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE87000582. 


From Nuclear power plant maintenance meeting; Salt Lake 
City, UT, USA (23 Mar 1986). 

Successful preparation and implementation of an outage 
schedule and completion of scheduled and emergent work within 
an identified critical path time frame is a result of careful coordina- 
tion by Operations, Work Control, Maintenance, Engineering, Plan- 
ning and Administration and others. At the Fast Flux Test Facility 


(FFTF) careful planning has been responsible for meeting all sched- 
uled outage critical paths. 


(HEDL-SA—3385-FP) FFIF Work Control 
caaten. Talbot, M.D. (Hanford ineering Development 
Lab., Richland, WA (USA)). 1986. Contract AC06- 
16FF02170. 5p. (CONF-860311—10). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE87000866. 

From Nuclear power plant maintenance meeting; Salt Lake 
City, UT, USA (23 Mar 1986). 

A centralized Work Control Center (WCC) is responsible 
for assuring that maintenance and modification of the Fast Flux 
Test Facility (FFTF) is performed in accordance with written pro- 
cedures that ensure design integrity, personnel and public safety, 
and equipment and system availability for the computerized Master 
Information Data Acquisition System (MIDAS). Each maintenance 
task is logged into MIDAS from a Work Request from that has 
been reviewed and prioritized by the WCC. Thereafter, MIDAS is 
used to track schedule, manpower and material requirements; au- 
thorize field work; and close out the maintenance activity. 


3895 (INIS-BR—537-Vol.1, pp vp) Selection of an op- 
timum position for transient flux - Measurements in subcriti- 
cal system RESUCO. Aquino Bezerra, A.F. de; Narain, R. 


(Pernambuco Univ., Recife, Brazil. t. de Energia Nucle- 
ar). 1986. NTIS (US Sales Only), A19/MF AOl1. File 
Number DE87700030. (CONF-860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

A systematic study was carried out in an earlier work to 
evaluate steady state contributions to the fundamental and harmon- 
ic components of neutron flux in natural uranium oxide-water sub- 
critical system RESUCO. These contributions during flux, tran- 
sients emanating from the injection of a neutron pulse in the 
system, with a view to identify the location with minimum contami- 
nation due to the harmonics are evaluated. Results of practical im- 
portance when a thin long neutron detector is placed parallel to the 
fuel elements are reported. It is observed that for this geometry the 
above contamination is almost zero when the detector is placed at 
about 20 cm from the centre. 


3896 (INIS-BR—537-Vol.1, pp vp) Preparation of nu- 
clear research reactors operators. Roedel, G. (Centro de De- 
senvolvimento da Tecnologia Nuclear, Belo oe 
Brazil). 1986. (In Portuguese). NTIS (US Sales Only), PC 
voli A01. File Number DE87700030. (CONF-860343— 
Vo 


From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

The experience obtained with the training of operators of 
nuclear research reactors is presented. The main tool used in the 
experiments is the IPR-R1 reactor, a TRIGA MARK I type, 
owned by Nuclear Technology Development Centre (CDTN) of 
NUCLEBRAS. The structures of the Research Reactors Operators 
Training Course and of the Radiological Protection Course, as well 
as the Operators Qualifying and Requalifying Program, all of them 
prepared at CDTN, are also presented. Mention is made of the ap- 
plication of similar experiments to other groups, such as students 
coming from Nuclear Sciences and Techniques Course of the Fed- 
eral University of Minas Gerais. 
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(INIS-BR—537-Vol.1, pp vp) aes transient 
ahieiia in research reactor. Santos, R.S. dos. (Instituto 
de Engenharia Nuclear, Rio de Janeiro, Brazil). 1986. (in 
Portuguese). NTIS (US Sales Only), PC A19/MF AO01. File 
Number DE87700030. (CONF-860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil = Mar 1986). 

A digital program for reactivity transient analysis in research 
reactor and cylindrical geometry was showed quite efficient when 
compared with methods and programs of the literature, as much in 
the solution of the neutron kinetics equation as in the thermohy- 
draulic. An improvement in the representation of the feedback re- 
activity adopted on the program reduced markedly the computa- 
tion time, with some accuracy. 


3898 (INIS-BR—537-Vol.1, pp vp) Measurements of 
thermal flux distribution in the ITEA-R1 reactor. Moreira, 
J.M.L.; Frajndlich, R. (Instituto de Pesquisas Energeticas e 
Nucleares, Sao Paulo, Brazil). 1986. (In Portuguese). NTIS 
(US Sales Only), A19/MF AOl. File Number 
DE87700030. (CONF-860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

A measuring technique of thermal flux distribution for the 
IEA-RI reactor using a miniature fission chamber between fuel ele- 
ment plates is presented. The measurements of thermal flux distri- 
butions are compared with theoretical calculations. 


3899 (INIS-BR—537-Vol.1, pp vp) Measurement of 
neutron spectra in the IEA-R1 reactor. Dias, M.S.; Koskinas, 
M.F. (Instituto de Pesquisas Energeticas e Nucleares, Sao 
Paulo, Brazil). 1986. (In Portuguese). NTIS (US Sales 
Only), PC A19/MF AOl. File Number DE87700030. 
(CONF-860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

The neutron spectrum at one the locations available for 
sample irradiation in the IEA-R1 reactor has been determined by 
the activation foil method. Several foils have been simultaneously 
irradiated, covering the thermal, epithermal and fast neutron energy 
regions. The foil activities were measured by means of a Ge(Li) 

. Corrections for self shielding and flux depression 
were applied in order to obtain the infinitely diluite saturated ac- 
tivities. The final activities were used as input data for the neutron 
spectrum calculation performed by the SANDII computer code. 


3900 (INIS-BR—537-Vol.1, pp vp) Application of a 
= control program for developing fuel elements for re- 

search reactors. Ferreira, P.I. (Instituto de Pesquisas Energe- 
ticas e Nucleares, Sao Paulo, Brazil). 1986. (In Portuguese). 
NTIS (US Sales Only), PC A19/MF AOl. File Number 
DE87700030. (CONF-860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

The development of nuclear fuel elements for the IEAR-1 
research reactor is a task that is being pursued by IPEN/CNEN-SP 
for several years. The studies included the development of UsOs-Al 
Nuclear cermets, rolling of UsOs-Al brickets using the picture 
frame technique for the obtension of Nuclear fuel plates as well as 
the fabrication of components and the final assembling of the fuel 
elements. The prototypes are made to conform to stringent quality 
control specifications. These specifications cover various aspects 
such as the metallurgical, ceramical, and mechanical properties of 
the materials involved as well as non-destructive tests and dimen- 
sional and visual requirements of the various components. In this 
context, an extensive specification of the materials and components 
used have been compiled and are periodically reviewed and re- 
vised. An extensive quality control program was planned and is 
being tested in practice simultaneously to the fuel element develop- 
ment. During the elaboration of the procedures for the character- 
ization tests, special attention has been devoted to the storage of 
data that could be used for the analysis of the irradiation behaviour 
of the fuel element. The various procedures used during implemen- 
tation of the system required for the quality contro! of the nuclear 
fuel elements for the IEAR-1 Nuclear reactor are presented. 
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3901 (INIS-BR—537-Vol.1, pp vp) Modifications done 
in the IPR-R1 reactor and their auxiliary systems. Maretti 
Junior, F.; Amorim, V.A. de; Coura, J.G. (Centro de De- 
senvolvimento da Tecnologia Nuclear, Belo Horizonte, 
Brazil). 1986. (In Portuguese). NTIS (US Sales Only), PC 
A19/MF A01. File Number DE87700030. (CONF-860343— 
Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

The IPR-R1 reactor is a TRIGA MARK I type, built by 
General Atomic of General Dynamics Corporation in USA. It has 
been in operation since 1960. During these twenty-five years of op- 
eration, several changes were made in the original design. They 
permitted to improve the irradiation systems and their performance. 
The basic characteristics of the reactor original design were pre- 
served, with maintenance of the safety parameters. A brief descrip- 
tion of the improvements made in the IPR-R1 reactor is presented. 


3902 (INIS-BR—537-Vol.1, pp vp) New fluidized bed 
nuclear reactor. Sefidvash, F. (Rio Grande do Sul Univ., 
Porto Alegre, Brazil. Dept. de Engenharia Nuclear). 1986. 
(In Portuguese). NTIS (US Sales Only), PC A19/MF AO1. 
File Number DE87700030. (CONF-860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

A new nuclear reactor design based on the fluidized bed 
concept is proposed. A current design utilizes spherical fuel of 
slightly enriched Zircaloy-clad uranium dioxide fluidized by light 
water under pressure. The reactor is modular in system; therefore, 
any size reactor can be constructed from the basic standard modul. 
The reactor physics calculations show that reactivity increases with 
porosity to a maximum value and thereafter decreases. This pro- 
duces inherent safety and eliminates the need for control rods and 
burnable poisons. The heat transfer calculations show that the maxi- 
mum power extracted from the reactor core is not limited to the 
material temperature limits but to the maximum mass flow of cool- 
ant, which corresponds to the desired operating porosity. Design 
simplicity and inherent safety make it an attractive small reactor 
design. 


3903 (INIS-BR—537-Vol.2, pp vp) Development of nu- 
termining flui 


clear methods for de d-dynamic parameters in 

fluid catalyst cracking reactors. Santos, V.A. dos; Dantas, 

C.C. (Pernambuco Univ., Recife, Brazil. Dept. de nae 

Nuclear). 1986. (In Portuguese). NTIS (US Sales Only), PC 

vagy F A01. File Number DE87700036. (CONF-860343— 
ol.2). 


From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

Flow parameters of circulating fluidized bed in a simulated 
Fluid Catalyst Cracking reactor were determined by means of nu- 
clear methods. The parameters were: residence time, density, inven- 
tory, circulation rate and radial distribution for the catalyst; resi- 
dence time for the gaseous phase. The nuclear methods where the 
gamma attenuation and the radiotracer. Two tracer techniques 
were developed, one for tagging of the catalyst by the ™°Fe as in- 
trinsic tracer and another for tagging of the gaseous phase by the 
CHs**Br as tracer. A detailed description of each measuring tech- 
nique for all the investigated parameters is included. To carry out 
the determination for some of parameters a combination of the two 
methods was also applied. The results and the nuclear data are 
given in a table. 


(INIS-mf—10501, pp 220-222) Calculations of 
criticality and power distribution of LR-0 ao for 
experimental determination of dose absorbed in WWER reac- 

tor vessel. Cermak, J.; Gajdzica, L.; Schmid, J. (Ustav Ja- 
pine Vyzkumu CSKAE, Rez, Czechoslovakia). 1984. 
(In Czech). NTIS (US Sales Only), PC A18/MF AO01. File 
Number DE87700032. (CONF-8410447—). 
From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 


3905 (INIS-mf—10501, pp 237-240) Assessing two —_ 
of corrections for few-group constants using 

method. Markova, L. (Ustav Jaderneho Vyzkumu CSKAE 
Rez, Czechoslovakia). 1984. (In Czech). NTIS (US Sales 
Only), PC A18/MF AOl. File Number DE87700032. 
(CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

In order to compare two types of corrections, the measure- 
ment was used of the gamma activity distribution of fuel elements 
for the model of a dense spent fuel storage site for the ZR-6 assem- 
bly. The cartogram modelling this storage site in its centre using 
B.C absorption rods is given in a figure. The calculations of neu- 
tron flux for this cartogram were made by KKAB Berlin and by 
UJV Rez independently of each other. The results of value k/sub 
eff/ and of critical extrapolated heights are tabulated. The calculat- 
ed values of power distribution were compared with measured 
values using the COMPAR program. Tabulated are the values of 
the normalization constant and of the correction factor of the 
theory for individual comparisons made. 


(INIS-mf—10501, pp 241-243) oe of 
criticality and neutron flux density distribution of selected 
LR-0 cores for reactor start-up and preparation ‘a experi- 
ments. Vanicek, J. (Ustav leas Vyzkumu CSKAE, 
Rez, Czechoslovakia). 1984. (In Czech). NTIS (US Sales 
Only), PC Al8/MF AOl. File Number DE87700032. 
(CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

Configurations of the LR-O core with 7, 19 and 31 fuel as- 
semblies were selected. Cores with 7 and 19 assemblies consisted of 
assemblies with fuel enriched to 2% **°U, the core with 31 assem- 
blies contained a central assembly with fuel enriched to 4.4% **U, 
6 assemblies with fuel enriched to 3% **°U, and the remaining as- 
semblies contained fuel enriched to 2% **°U. The critical level was 
found of the moderator including the addition for the effect of the 
reflector and the dry lattice, and the reactivity level coefficient was 
calculated. The results of calculations are compared with experi- 
mental values and are tabulated. In another table are given the re- 
sults of calculations of the effect of the full insertion of the absorber 
cluster into the central assembly together with the experimentally 
determined efficiency of the clusters. 


3907 (INIS-mf—10501, pp 247-250) Experimental reac- 
tor LR-O - design modifications. Sochor, Q. (Ustav Jader- 
neho Vyzkumu CSKAE, Rez, Czechoslovakia). 1984. (In 
Czech). NTIS (US Sales Only). PC A18/MF A011. File 
Number DE87700032. (CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

A support plate is designed with radially located grooves 
symmetrically arranged with regard to the core centre. The said 
grooves guide the so-called nests in which will be fitted the heels of 
the fuel asemblies. The maximum configuration is 61 fuel assemblies 
of the WWER-1000 type. The support plate is divided into a cen- 
tral circular part and peripheral segments allowing to shift the cen- 
tral plate and to fix it at a selected point on the support lattice. 
Neutron sensors of the reactor control system will be positioned in 
dry horizontal channels so that their positioning relative to the neu- 
tron source in the centre and their surface distribution under the 
reactor core will be variable. 


3908 (INIS-mf—10501, pp 355-358) Hardware design of 
the experimental measuring and diagnostic of reactor 
LR-0. Grof, V.; rong ne C. (Skoda, Plzen, Czechoslovakia. 
Zavod Energeticke Strojirenstvi; Vyzkumny Ustav Energe- 
ticky, Prague, Czechoslovakia). 1984. (In Czech). NTIS (US 
Sales Only), PC A18/MF AOl1. File Number DE87700032. 
(CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 





On the LR-O critical assembly an experiment is being pre- 
pared which is to verify the kinetics of a model of spatial dynamics 
of the WWER-1000 reactor core. For these purposes a diagnostic 
and measuring system has been devised based on in-core and out- 
of-core instrumentation Tesla NR-1000. The major components of 
this system are described, among them the in-core and the out-of- 
core channels provided with fission ionization chambers, a triaxial 
cable and an evaluation computer system based on an SM3-20 com- 
puter. The results of tests of instrumentation, of the measuring and 
diagnostic system are discussed. 


(INIS-mf—10501, pp ao Some results of re- 
cae LR-O Rypar, V.; Hudec, F.; Svoboda, C. 
(Ustav Jaderneho Vyzkumu CSKAE, Rez, Czechoslovakia). 
1984. (In Czech). NTIS (US Sales Only), PC A18/MF A0Ol. 
File Number DE87700032. (CONF-8410447— 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Plzen, Czechoslovakia (2 Oct 1984). 

The results of experiments are discussed peformed on the 
LR-O reactor within physical start-up and experimental and perma- 
nent operation. The experiments concerned three cores consisting 
of shortened WWER-1000 type fuel assemblies. Core Al consisted 
of 7 assemblies with fuel enriched to 2% U-235, A2 consisted of 19 
assemblies with fuel enriched to 2% U-235, and A3 of one fuel as- 
sembly with 4.4% U-235, six assemblies with 3% U-235 and 24 as- 
semblies with 2% U-235. The experiments comprised the attainment 
of the first critical state, the determination of the level reactivity 
coefficient and the determination of the integral and differential re- 
activity of regulating rods. 


3910 (ORNL/TM—10174) Oak Ridge Research Reac- 
tor quarterly report, April, May, and June 1986. Hamrick, 
T.P.; Ford, M.K. (Oak Ridge National Lab., TN (USA)). 
Sep 1986. Contract AC05-840R21400. 38p. NTIS, PC A03/ 
MF AO1. File Number T187001604. 

The ORR operated at an average power level of 29.7 MW 
for 58.5% of the time during April, May, and June of 1986. The 
reactor was shut down on seven occasions, four of which were 
scheduled. Reactor downtime needed for refueling and checks was 
normal. The reactor remained available for operation 66.0% of the 
time. Maintenance activities, both mechanical and instrumental, 
were essentially routine in nature with the exception of three In- 
strumentation and Controls Change memorandums. 


3911 (PSBR—315-4986102) Penn State Breazeale Reac- 
tor. Thirty-first annual progress report, July 1, 1985-June 30, 
1986. Totenbier, R.E. (ed.). (Pennsylvania State Univ., Uni- 
versity Park (USA). Dept. of Nuclear Engineering). Aug 
1986. Contract AC02-76ER03409. 56p. NTIS, PC A04/MF 
A01; 1; GPO Dep. File Number DE87000624. 

This report presents information concerning the Penn State 
Breazeale Reactor in the areas of: personnel; reactor facility; cobalt- 
60 facility; education and training; radionuclear applications labora- 
tory; low level radiation monitoring laboratory; and facility re- 
search utilization. (JDB) 


3912 Ultrahigh flux reactor design probing the limits of 
plate fuel technology. Lake, J.A.; Parsons, D.K.; Liebenthal, 
J.L.; Ryskamp, J.M.; Fillmore, G.N.; Deboisblanc, D.R. 
(Idaho National Engineering Lab., "Idaho Falls, USA; 
Ebasco Services, Inc., New York, USA). Nuclear Instru- 
ments and Methods in Physics Research; 249: No. 1, 41-52(15 
Aug 1986). Contract AC07-761D01570. 

The need for a new steady-state thermal neutron source of 
unprecedented intensity has been the subject of numerous national 
meetings and discussions. The National Research Council Commit- 
tee on Major Facilities for Materials Research recently issued a 
high priority recommendation that site-independent design studies 
for such a facility begin immediately. The high intensity neutron 
source is projected to open new frontiers in the use of neutrons as a 
probe in various aspects of materials and biological research and 
fundamental physics. The challenge put forth by the research com- 
munity is to produce a source with a tenfold increase in intensity 
over any currently operating or planned facility and, therefore, to 
thrust the thermal neutron flux intensity into the 10/sup 16/ n/(cm/ 
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sup 2/ s) range. The purpose of the recent Idaho National Engi- 
neering Laboratory (INEL) activities in this area has been to identi- 
fy and examine the limitations and the capabilities of the historical- 
ly well-characterized plate-fuel technology to achieve the required 
performance levels in a user-friendly environment. Workbench 
design concepts were identified, upon which constraints and per- 
formance limitations could be evaluated and parametric trade-off 
analyses and preliminary design optimization studies could be per- 
formed. Although considerable optimization remains to be per- 
formed and a large number of cost/benefit trade-offs exist, it ap- 
pears that a reactor core with innovative geometry, constructed of 
plate-type fuel elements, can achieve the 10/sup 16/ n/(cm/sup 2/ 
8) goal thermal flux level in a large external volume which has the 
quality and accessibility for beam research. 


3913 Thermal. constraints on water-cooled re- 
search reactor performance. Gambill, W.R. (Oak Rid = 
tional Lab., TN, USA). Nuclear Instruments and Met 
Physics Research; 249: No. 1, 53-57(15 Aug 1986). Contract 
AC05-840R21400. 

The primary + ire involved in the thermal-hydraulic 
design of water-cooled research reactor cores are briefly discussed. 
The approach taken in the preliminary design of the reactor for the 
proposed Center for Neutron Research (CNR) is simultaneously de- 
scribed. 


3914 Preliminary reactor design for the Center for Neu- 
tron Research. Difilippo, F.C.; Gambill, W.R.; Moon, R.M.; 
Primm, R.T.; West, C.D. (Oak Ridge National Lab., TN, 
USA). Nuclear Instruments and Methods in Physics Research; 
249: No. 1, 58-65(15 Aug 1986). Contract AC05- 
840R21400. 

The Center for Neutron Research is a new, national experi- 
mental facility being planned by Oak Ridge National Laboratory to 
meet the need for an intense steady-state source of neutrons and for 
associated experimental space and equipment. This article describes 
a preliminary design for a reactor to serve as the neutron source. 
The design offers an unprecedented thermal neutron flux for scat- 
tering experiments (5 x 10/sup 19/ to 10 x 10/sup 19/ neutrons m/ 
sup -2/ s/sup -1/) as well as capabilities for isotope production and 
engineering materials irradiation experiments that surpass those at 
present research reactors. 


3915 Very-high-flux research reactor concepts. Olson, 
A.P. (Ar, ees National Lab., IL, USA). Nuclear Instru- 
ments and Methods in Physics Research; 249: No. 1, 77-90(15 
Aug 1986). Contract W-31-109-ENG-38. 

Performance capabilities of liquid-metal-cooled, hard spec- 
trum cermet cores are compared to those of water-cooled silicide 
and uranium-aluminum cores, as sources for very high, steady-state 
neutron fluxes. A novel core concept is introduced which has po- 
tential for overcoming conventional power density limitations, re- 
sulting in extremely high flux levels in steady-state. 


3916 Additional user needs. Rorschach, H.E.; Hayter, 
J.B. (Rice Univ., Houston, TX, USA; Oak Ridge National 
Lab., TN, USA). Nuclear Instruments and Methods in Phys- 
ics Research; 249: No. 1, 123-124(15 Aug 1986). 

This paper summarizes the conclusions of a discussion group 
on users’ needs held at the Workshop on an Advanced Steady-State 
Neutron Facility. The discussion was devoted to reactor character- 
istics, special facilities and siting considerations suggested by user 
needs. 
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2207 Plutonium And Isotope Production Reactors 
REFER ALSO TO CITATION(S) 3863 


3917 A remote maintenance robot system for a pulsed 
nuclear reactor. Thunborg, S. (Sandia National Labs., Intel- 
ligent Machine Systems Div., Albuquerque, NM). pp 442- 
447 of Proceedings of the 1986 IEEE international confer- 
ence on robotics and automation. Piscataway, NJ; TEEE 
Service Center (1986). (CONF-860434—). Contract AC04- 
76DP00789. 

From IEEE international conference on robotics and auto- 
mation; San Francisco, CA, USA (7 Apr 1986). 

This paper presents a remote maintenance robot system for 
use in a hazardous environment. The system consists of turntable, 
robot and hoist subsystems which operate under the control of a 
supervisory computer to perform coordinated programmed mainte- 
nance operations on a pulsed nuclear reactor. The system is oper- 
ational and the oral presentation will include a videotape of the 
system in operation. 


2209 Reactor Safety 


REFER ALSO TO CITATION(S) 3839, 3856, 3864, 3865, 3866, 3867, 3868, 
3871, 3872, 3873, 3877, 3883, 3886, 3888, 4647, 4648, 4649, 4654, 5244, 5247 


3918 (CNSNS-IT—001) Radiation accident of ©°Co con- 
tamination. Mexico 1984. (Comision Nacional de Seguridad 
Nuclear y Salvaguardias, Mexico City). 1985. 67p. (In Span- 
ish). NTIS (US Sales Only), PC A04/MF AOI. File 
Number DE87700024. 

The action taken to mitigate the consequences of a radiation 
accident occuring in the State of Chihuahua, Mexico, is described, 
when a no longer in use cobalt-60 teletherapy unit, with radioactive 
pellets still inside, was sold, unwittingly as ordinary scrap to be fi- 
nally made into reinforced steel rods. The finished metallic items, 
unknowingly contaminated with cobalt-60, were subsequently sold 
in central and northern Mexico and in the United States of Amer- 
ica. The junkyard, transport vehicle, several foundries and some 
streets of two cities and the road between them were also made ra- 
dioactive by the accident. The discovery of and search for the ra- 
dioactive metallic products is described as is their final disposal and 
the decontamination of the affected sites. Individual and collective 
radiation doses is estimated. 


3919 (CONF-860911—19) Release and transport of fis- 
sion product cesium in the TMI-2 accident. Lorenz, R.A.; 

Collins, J.L. (Oak Ridge National Lab., TN (USA). Chemi- 
cal Technology Div.). 1986. Contract AC05-840R21400. 
16p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE87000662. 

From 192. American Chemical Society national meeting; 
Anaheim, CA, USA (7 1986). 

Approximately 50% of the fission product cesium was re- 
leased from the overheated UO: fuel in the TMI-2 accident. Steam 
that boiled away from a water pool in the bottom of the reactor 
vessel transported the released fission products throughout the re- 
actor coolant system (RCS). Some fission products passed directly 
through a leaking valve with steam and water into the containment 
structure, but most deposited on dry surfaces inside of the RCS 
before being dissolved or resuspended when the RCS was refilled 
with water. A cesium transport model was developed that extended 
measured cesium in the RCS back to the first day of the accident. 
The model revealed that ~62% of the released 1°7Cs deposited on 
dry surfaces inside of the RCS before being slowly leached and 
transportea out of the RCS in leaked or letdown water. The leach 
rates from the model agreed reasonably well with those measured 
in the laboratory. The chemical behavior of cesium in the TMI-2 
accident agreed with that observed in fission product release tests 
at Oak Ridge National Laboratory (ORNL). 


3920 (CONF-861211—13) Chernobyl reactor accident. 
Malinauskas, A.P.; Buchanan, J.R.; Lorenz, R.A.; Yama 
shita, T. (Oak Ridge National Lab., ‘TN (USA)). 1986. Con- 
tract AC05-840R21400. 12p. NTIS, PC A02/MF AO! - 
GPO. File Number TI87000407. 


From American Society of Mechanical Engineers winter 
meeting; Anaheim, CA, USA (7 Dec 1986). 

On April 26, 1986, an explosion occurred at the newest of 
four operating nuclear reactors at the Chernobyl site in the USSR. 
The accident initiated an international technical exchange of almost 
unprecedented magnitude; this exchange was climaxed with a meet- 
ing at the International Atomic Energy Agency in Vienna during 
the week of August 25, 1986. The meeting was attended by more 
than 540 official representatives from 51 countries and 20 interna- 
tional organizations. Information gleaned from that technical ex- 
change is presented in this report. A description of the Chernobyl 
reactor, which differs significantly from commercial US reactors, is 
presented, the accident scenario advanced by the Russian delega- 
tion is discussed, and observations that have been made concerning 
fission product release are described. 


3921 (EGG-M—04986) Functional relationship based 
alarm processing system for nuclear power. Corsberg, D.; 
Sebo, D. (EG and G Idaho, Inc., Idaho Falls (USA). 12 
Sep 1986. Contract ACO7-761D01570. 8p. (CONF-860908— 


17). NTIS, PC A02/MF AOl - GPO. File Number 
T187000466. 


From Operability of nuclear power systems in normal and 
adverse environments meeting; Albuquerque, NM, USA (29 Sep 
1986). 

At the Idaho National Engineering Laboratory (INEL), two 
knowledge-based systems, Alarm Filtering System (AFS) and Reac- 
tor Safety Assessment System (RSAS), are being developed to ad- 
dress the problem of information overload faced by operators 
during major plant transients. This paper discusses those systems, 
their strengths and weaknesses, and how their basic methodologies 
can be combined into a system that can better support the operator 
in identifying the plant state. 


3922 (EGG-M—05086) Integrated fault tree develop- 
ment environment. Dixon, B.W. (Idaho National Engineer- 
ing Lab., Idaho Falls” (USA)). 1986. Contract ACO07- 
761D01570. 8p. (CONF-860908—24). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87000474. 


From Operability of nuclear power systems in normal and 
adverse environments meeting; Albuquerque, NM, USA (29 Sep 
1986). 

Probabilistic Risk Assessment (PRA) techniques are utilized 
in the nuclear industry to perform safety analyses of complex de- 
fense-in-depth systems. A major effort in PRA development is fault 
tree construction. The Integrated Fault Tree Environment 
(IFTREE) is an interactive, graphics-based tool for fault tree 
design. IFTREE provides integrated building, editing, and analysis 
features on a personal workstation. The design philosophy of 
IFTREE is presented, and the interface is described. IFTREE uti- 
lizes a unique rule-based solution algorithm founded in artificial in- 
telligence (AI) techniques. The impact of the AI approach on the 
program design is stressed. IFTREE has been developed to handle 
the design and maintenance of full-size living PRAs and is currently 
in use. 


3923 (EGG-M—05786) Functionality and leak integrity 
of containment penetration systems subjected to design base 
dynamic loads. Hill, R.C.; Close, J.A. (idaho National Engi- 
neering Lab., Idaho Falls (USA)). 12 Sep 1986. Contract 
ACO7-761D01570. Tp. (CONF-860908—19). NTIS, PC A02/ 
MF AO! - GPO. File Number T187000473. 


From Operability of nuclear power systems in normal and 
adverse environments meeting; Albuquerque, NM, USA (29 Sep 
1986). 

The results of testing typical US nuclear power plant con- 
tainment piping penetrations during seismic excitation are present- 
ed. Full size hardware, including the containment wall penetration, 
piping, pipe supports, and the isolation valve, were subjected to 
seismic exitation typical of levels specified i in the US nuclear power 
plant designs. The effect of the seismic excitation on valve leakage 
and operability and the effect on overall system integrity were stud- 
ied. All hardware performed well and showed no degradation as a 
result of the seismic loads. 
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3924 (EGG-M—11886) Expert system for USNRC 
emergency response. Sebo, D.E.; Bray, aA King, M.A. 
(EG and G Idaho, Inc., Idaho Falls (USA). 1986. tract 
. ACO7-76ID01570. 7p. (CONF-8610145—1). NTIS, PC A02/ 
MF AO! - GPO. File Number T187000469. 

From 2. expert systems in government conference; McLean, 
VA, USA (20 Oct 1986). 

The Reactor Safety Assessment System (RSAS) is an expert 
system under development for the United States Nuclear Regula- 
tory Commission (USNRC). RSAS is intended for use at the 
NRC's Operations Center in the event of a serious incident at a li- 
censed nuclear power plant. RSAS is a situation assessment expert 
system which uses plant parametric data to generate conclusions for 
use by the NRC Reactor Safety Team. RSAS uses multiple rule 
bases and plant specific setpoint files in order to be applicable to all 
licensed power plants. RSAS currently covers several generic reac- 
tor types and power plants within those classes. 


3925 (EIR—598, pp 9-15) Generic study of the safety 
aspects of LMFBR roof covers under HCDA load conditions. 
Smith, B.L.; Jaeger, J.F.; Wenger, H.U.; Inversini, C. (Eid- 
genoessisches Inst. fuer Reaktorforschung, Wuerenlingen, 

witzerland). Jul 1986. NTIS (US Sales Only), PC A02/MF 
AO01. File Number DE87780026. (CONF-860501—). 

From Conference on the science and technology of fast re- 
actor safety; Channel Islands, UK (12 May 1986). 

The response of an LMFBR roof cover to HCDA loadings 
is examined using a combined 2D/3D modelling approach. A ge- 
neric 3D roof design of box-type construction is adopted and analy- 
sis under specimen loads carried out using the finite element pro- 
gram ADINA. The reactor tank and all internal components below 
roof level are assumed axisymmetric with the containment code 
SEURBNUK-EURDYN employed to follow the accident progres- 
sion. An interface between SEURBNUK-EURDYN and ADINA 
is provided via a 2D simulant roof model, chosen to match the 
principal response characteristics of the 3D roof, to enable any 
interaction effects occurring during impact to be assessed. 


3926 (EIR—598, pp 15-20) Origin and magnitude of 
pressures in fuel coolant interactions. Heer, W.; Jakeman, D.; 
Smith, B.L. (Eidgenoessisches Inst. fuer Reaktorforschung, 

a Switzerland). Jul 1986. NTIS (US Sales 
Only), PC A02/MF A0Ol. File Number DE87780026. 
(CONF-860501—). 

From Conference on the science and technology of fast re- 
actor safety; Channel Islands, UK (12 May 1986). 

A number of small scale experiments to simulate fuel-coolant 
interaction (FCI) effects have been carried out using Freon and 
water. Contrary to the predictions of most current FCI models, 
only modest pressure transients are observed within the interaction 
region itself but large pressure spikes, near to or above critical 
Freon pressure, are seen at the boundaries of the region. Similar 
pressure amplification effects have been noticed in parallel experi- 
ments involving two phase mixtures. It is suggested that in both 
cases a water hammer type effect is the cause of the pressure 
spikes. These observations could form the basis of new thinking in 
FCI modelling. 


(EIR—598) Recent R & D contributions in the 
field of fast reactor safety. Zo P. (ed.). (Eidgenoes- 
sisches Inst. fuer Reaktorforschung, W gen (Switzer- 
land); UKAEA Dounreay Nuclear Power Development Es- 
tablishment). Jul 1986. 22p. (CONF-860501—). NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE87780026. 

From Conference on the science and technology of fast re- 
actor safety; Channel Islands, UK (12 May 1986). 

Separate abstracts are presented for each of the papers on 
fast reactor safety included in the data base. 


3928 (EPRI-NP—4437) Structured sensitivity analyses 
the MAAP 2.0 computer code. Mendoza, Z.T.; Hall, 
J.M. (Science Applications International Corp., Los Altos, 
CA (USA)). Oct 1986. 385p. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T187920086. 
An analytical study was performed to determine the sensitiv- 
ity of radiological source terms using the MAAP 2.0 computer pro- 
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gram for two reference plants, i.e., Peach Bottom (BWR Mark I) 
and Sequoyah (ice condenser PWR). The fission products released 
to the environment were calculated for two risk dominant accident 
sequences at the two plants. The calculations showed that fission 
product retention in reactor coolant and containment systems 
would be greater than previously estimated and the source terms 
would be lower. The sensitivity evaluation performed considered 
cases which fall into three separate categories: (1) rebaselining of 
IDCOR-comparable base cases and determination of time-step and 
spatial nodalization sensitivities; (2) sequence description sensitivity 
variations primarily caused by differences in system behavior and 
operator actions; and (3) sensitivity variations in phenomenological 
parameters. The results of the sensitivity studies are presented 
graphically in summary tables, showing the variations made and the 
resulting value of various “figure of merit”, including key event 
times (e.g., time to containment failure) and fission product deposi- 
tion and release information. This report describes the details of the 
calculations, including the methodology employed, plant input data 
used and conclusions drawn from the results obtained. 


3929 (EPRI-NP—4498-Vol.4) Reactor Analysis Support 
Package (RASP). Volume 4. BWR physics guide- 
lines. Final report. Diamond, D.J. (Diamond (David J.), 
Port Jefferson, NY (USA)). Oct 1986. 180p. Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. File 
Number T187920087. 

The EPRI Reactor Analysis Support Package (RASP) con- 
sists of computer codes and documentation for analyzing reactor 
physics and thermal-hydraulics problems. The principal applications 
of these codes involve fuel management, safety analysis for reload 
submittals and general support for reactor operations. This report 
explains one aspect of RASP; namely, the reactor physics applica- 
tions for boiling water reactors. The topics included are the reactor 
physics models within the RASP codes, the parameters needed for 
reload safety analysis, the use of reactor physics parameters in each 
of the transients/accidents that are analyzed for safety analyses and 
in the interpretation of in-core instrumentation, and the validation 
of physics models. Although this report refers to the specific codes 
within RASP, most of the discussion is general enough to be appli- 
cable to any calculational methodology. 


3930 (EPRI-NP—4498-Vol.5) Reactor Analysis Support 
Package (RASP). Volume 5. PWR physics analysis guide- 
lines. Final report. Diamond, D.J.; Lee, R.R.; Mosteller, 
R.D.; Turinsky, P.J. (Diamond (David J.), Port Jefferson, 
NY (USA); Leaders in ement, Inc., Jackson, MI 
(USA); Levy (S.), Inc., Campbell, CA (USA); Turinsky 
(Paul J.), Raleigh, NC (USA)). Oct 1986. 204p. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. File 
Number T187920088. 

The EPRI Reactor Analysis Support Package (RASP) con- 
sists of computer codes and documentation for analyzing reactor 
physics and thermal-hydraulics problems. The principal application 
of these codes involve fuel management, safety analysis for reload 
submittals, and general support for reactor operations. This report 
explains one aspect of RASP; namely, the reactor physics applica- 
tions for pressurized water reactors. The topics included are the re- 
actor physics models within the RASP codes, the parameters 
needed for reload safety analysis, the use of reactor physics param- 
eters in each of the transients/accidents that are analyzed for safety 
analyses and in the interpretation of in-core instrumentation, and 
the validation of physics models. Although this report refers to the 
specific codes within RASP, most of the discussion is general 
enough to be applicable to any calculational methodology. 


(EPRI-NP—4853) Modeling of two-phase flow 
during bottom reflooding in PWRs. Final report. Ghiaasiaan, 
S.M. (Science Applications International Corp., Hermosa 
Beach, CA (USA)). Oct 1986. 164p. Research Reports 
Center, Box 50490, Palo Alto, CA 54303. File Number 
T187920094. 

Described in this document are models for the thermal-hy- 
draulic analysis of pressurized water reactor bottom reflooding. 
The solid/flow conservation equations are presented in forms com- 
patible with the Modular Modeling System (MMS). Based on the 
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analytical models, two stand-alone MMS modules were developed. 
These modules are the stand-alone single power region forced re- 
flood module (XF) and the stand-alone single power region — 
reflood module (XG). The modules were validated against the ex- 
periment with satisfactory results. The computer CPU time on the 
Cyber 77 was about one-fourth of the real reflood duration for the 
forced reflood module XF. For the gravity reflood module, XG, 
the computer CPU time was roughly equal to the real reflood dura- 
tion. 


3932 (HEDL-SA—3362-FP) Equipment and special tool 
design for remote maintenance. Northey, L.M.; Thomson, 
J.D. (Hanford Engineering Development Lab., Richland, 
WA (USA)). 15 Nov 1985. Contract AC06-76FF02170. Sp. 
(CONF-860311—8). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE87000200. 

From Nuclear power plant maintenance meeting; Salt Lake 
City, UT, USA (23 Mar 1986). 

Maintenance tasks performed in locations with hostile envi- 
ronments and/or limited space accesses often require equipment 
that is operated remotely. This paper discusses considerations that 
should be addressed in the design of remote maintenance equip- 
ment. Some of the topics include proper material selection, inter- 
face identifications, operational feedback devices and cost limita- 
tions. These considerations add “human engineering” to the equip- 
ment design to assure protection of the tool and the operating per- 
sonnel. Examples of remote maintenance and inspection systems 
that were developed by the Westinghouse Hanford Company and 
that utilize many of these design considerations are included. 


(HEDL-SA—3485-S) Refractory metal component 
cochasleny for in-core sensor design. Cannon, C.P. (Hanford 
Engineering Development Lab., Richland, WA (USA)). 
Feb 1986. Contract AC06-76FF02170. 5p. (CONF-860610— 
35). NTIS, PC A02/MF A01; GPO Dep. File Number 
DE87000246. 

From American Nuclear Society annual meeting; Reno, NV, 
USA (15 Jun 1986). 

Within recent years, an increasing concern over reactor 
safety has prompted tests that characterize reactor core environ- 
ments during transient conditions. Such tests include the Loss-of- 
Fluid-Tests (Idaho National Engineering Lab (INEL)), Severe Fuel 
Damage Tests (INEL), Core Debris Rubble Tests (Sandia National 
Laboratories (SNL)), and similar tests performed by foreign na- 
tions. The in-core sensors for these tests require refractory metal 
components to be compatible with electrical insulator materials as 
well as materials comprising highly corrosive service mediums. 
This paper presents the refractory metal technology utilized to pro- 
vide basic sensor designs in the above mentioned reactor tests. 


3934 (INIS-BR—537-Vol.1, pp vp) a nag interac- 
tion between structures. Freitas Cardoso, T . de; Halbritter, 
A.L. (NUCLEN, Rio de Janeiro, Brazil). 1986. NTIS (US 
Sales Only), PC A19/MF AO1. File Number DE87700030. 
(CONF-860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

‘wo bridges connecting two buildings of a nuclear power 
plant were analyzed using a model coupling all the involved struc- 
tures. The imput motion (seismic) was applied at the foundation 
base of both buildings. Results from this analysis and the results ob- 
tained using a decoupled model for each bridge were compared in 
order to study the effects of the interaction between structures. 


3935 (INIS-BR—537-Vol.1, pp vp) prneage ag for 
LOCA analysis and its qualification for PWR 
reload li Serrano, M.A.B. (FURNAS, Rio de Janei- 
ro, Brazil). 1986. (In Portuguese). NTIS (US Sales Only), 
PC Al19/MF AOl. File Number DE87700030. (CONF- 
860343—Vol.1). 
From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 
methodology for LOCA analysis developed by 
FURNAS and its qualification procedure for PWR reload licensing 
are presented. Digital computer codes developed by NRC and pub- 
lished collectively as the WREM package were modified to get 
versions that comply to each requirement of Brazilian Licensing 
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Criteria. This metodology is applied to Angra-1 basic case to con- 
clude the qualification process. 


ae ee cee pp vp) Alterations in the 

amd aa discharge calculations for safety and relief 

valves in the Almod pressurizer. Madeira, A.A. (Comissao 

Nacional de Energia Nuclear de Brasil, Rio de Janeiro. 

t. de Reatores). 1986. (In Portuguese). NTIS (US Sales 

y), PC A19/MF AOl. File Number DE87700030. 
(CONF-860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

Models to estimate bubble rise velocity for evaporation, and 
critical mass flow for pressurizer relief and safety valves discharge 
calculation were implemented in ALMOD, a digital code devel- 
oped to perform primary loop simulation of a PWR type during 
operational transients or accidents without loss of coolant. These 
models can be utilized alternatively, depending on the requirements 
for the analyzed transient condition. 


3937 (INIS-BR—537-Vol.1 vp) Frequency probabi- 
etic ensioie of o:amall teeth: LOCA ‘A due to a power operat- 
ed relief valve S ae es pre-TMI and post-TMI. 
Onusic Junior, J. (FURNAS, Rio de Janeiro, Brazil). 1986. 
(In one mag? NTIS (US Sales Only), PC A19/MF AOl1. 
File Number DE87700030. (CONF-860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

After the TMI event efforts were aimed towards improve- 
ments in the operational and administrative procedures related to 
the power operated relief valves (PORVs) in order to decrease the 
probability of a small-break loss-of-coolant accident (LOCA) 
caused by stuck-open power operated relief valve. This paper pre- 
sents a frequency probabilistic analysis of a small break LOCA due 
to a stuck open PORV and safety valve to the Angra I nuclear 
power plant in operating conditions pre-TMI and post-TMI. 


3938 (INIS-BR—537-Vol.1, pp vp) Model for calculat- 
ing the boron concentration in PWR type reactors. Reis Mar- 
tins Junior, L.L. dos; Vanni, E.A. (FURNAS, Rio de Janei- 
ro, Brazil). 1986. (In Portuguese). NTIS (US Sales Only), 
PC A19/MF A0Ol. File Number DE87700030. (CONF- 
860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

A PWR boron concentration model has been developed for 
use with RETRAN code. The concentration model calculates the 
boron mass balance in the primary circuit as the injected boron 
mixes and is transported through the same circuit. RETRAN con- 
trol blocks are used to calculate the boron concentration in fluid 
volumes during steady-state and transient conditions. The boron re- 
activity worth is obtained from the core concentration and used in 
RETRAN point kinetics model. A FSAR type analysis of a Steam 
Line Break Accident in Angra I plant was selected to test the 
model and the results obtained indicate a sucessfull performance. 


een aoe pp vp) Specific safety as- 


sais of the water-steam important to nuclear power 
plant project. Lobo, CG. (NUCLEN, Rio de an ae 

Brazil) 1986. (In Portuguese). NTIS (US Sales Only), PC 

voli AO01. File Number DE87700030. (CONF-860343— 
oO 


From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

The water-steam cycle in a nuclear power plant is similar to 
that used in conventional power plants. Some systems and compo- 
nents are required for the safe nuclear power plant operation and 
therefore are designed according to the safety criteria, rules and 
regulations applied in nuclear installations. The aim of this report is 
to present the safety characteristics of the water-steam cycle of a 
nuclear power plant with pressurized water reactor, as applied for 
the design of the nuclear power plants Angra 2 and Angra 3. 





(INIS-BR—537-Vol.1, pp vp) Accident analysis 
ies testis ainnin aiadinaie tions, Colgan , C.T.M.; 
Austregesilo Filho, H. (Comissao Nacional de Energia Nu- 
clear de Brasil, Rio de Janeiro). 1986. (In Portuguese). 
NTIS (US Sales Only), PC A19/MF AOl. File Number 
DE87700030. (CONF-860343—Vol.1). 
From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 
ety analysis based on independent calculations plays a 
very important role on the licensing process of nuclear power 
plants at CNEN. This work presents an overview of activities in 
the field of transient and accident analysis. A carefull choise of a 
calculational methodology is needed in order to perform safety 
analysis of different nuclear power plant design concepts. _ 


(INIS-BR—537-Vol.1, pp vp) Safety philosophy 
systems and of nuclear 


components 

plant: pes, J.P.G. (NUCLEN, Rio 
de Janeiro, Brazil). 1986. (In Portuguese). NTIS (US Sales 
Only), PC A19/MF A0Ol. File Number DE87700030. 
(CONF-860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

In nuclear power plants, some systems and components are 
designed to withstand external impacts. Such systems and compo- 
nents are those which have to perform their functions even during 
and after the occurrences of an earthquake, for example, fulfilling 
the safety objectives and avoiding the release of radioactive materi- 
al to the environment. The aim of this report is to introduce the 
safety philosophy and design principles for systems/components to 
perform their functions during and after the occurrence of an earth- 
quake, as applied by NUCLEN for Angra 2 and 3. 


3942 (INIS-BR—537-Vol.1, pp y) On the methodolo- 
gy of the event tree analysis used for 

study of Angra-1. Lima, J.E.P.; Frutuoso e Melo, P.F.F.; 
Oliveira, L.F.S. de. (Rio de Janeiro Univ., Brazil. Coorden- 
acao dos Pro de Pos-graduacao de Engenharia). 
1986. (In Portuguese). NTIS (US Sales Only), PC A19/MF 
AO01. File Number DE87700030. (CONF-860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

In the context of the probabilistic safety analysis for the 
Angra I nuclear plant, which has resulted from the joint effort by 
CNEN, Furnas and COPPE/UFRJ, 11 initiating events have been 
identified for analysis, in order to evaluate the plant core-degradat- 
ing frequency. As thousands of accident sequences had to be identi- 
fied and evaluated, a computer code had to be developed so as to 
furnish all the relevant results in an efficient and quick fashion. The 
concept employed has been the ‘great event trees/small fault trees’ 
one, so that event trees with boundary conditions have been used 
which were developed from the ideas of su»port systems (e.g., elec- 
tric power), front-line systems (e.g., containment fan cooler system) 
and impact vectors, which assess the impacts induced on the front- 
line systems by the failure-success combinations of the support sys- 
tems. The results obtained for the small-break LOCA initiator are 
presented as an illustrative example. 


(INIS-BR—537-Vol.1, pp vp) Contribution of 
NUCLEN for implantating quality assurance systems in the 
Brazilian . Souza Borges, A. de; Santos Junior, F.S. 
(NUCLEN, Rio de Janeiro, Brazil). 1986. (In Portuguese). 
NTIS (US Sales Only), PC A19/MF AOl. File Number 
DE87700030. (CONF-860343—Vol.1). 

From 1. congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

The difficulties and solutions that NUCLEN has found 
during the phases of evaluation, contracting and follow-up of serv- 
ices and supplies of safety related items, in the companies involved 
in the project of Angra 2 and 3, during the implementation of qual- 
ity assurance requirements established by ‘Comissao Nacional de 
Energia Nuclear’ are presented. We also present the benefits that 
come due to the careful implementation of such requirements, spe- 
cifically oriented to the type of service or product to be furnished, 
and to the existing conditions at the different contractors. 
NUCLEN has also been working with ‘Associacao Brasileira de 


ee 


Normas Tecnicas’ giving its contribution in the elaboration and/or 
adaptation of technical standards in several committees. 


3944 Se een LF vp) Review of nuclear 
power plants safety report Silva, D.E. da; Costa, 
J.R. (Comissao Nacional ¢ de >a Nuclear de Brasil, Rio 
de Janeiro. Dept. de Reatores). 1986. (In Portuguese). NTIS 
(US Sales Only), A19/MF AOl. File Number 
DE87700030. (CONF-860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

Procedures are presented for reviewing the Safety Analysis 
Report, used by CNEN, the Brazilian Regulatory Commission. 
Special emphasis is placed on difficulties in licensing nuclear power 
plant from different origins, and the need for a Safety Review 
Manual, is discussed. Finally it is suggested that steps necessary for 
the preparation of such a work, be taken by CNEN with the help 
of the International Atomic Energy Agency. IAEA, and others 
coutries having analogues difficuties. 


3945 (INIS-BR—537-Vol.1, pp vp) Utilization of the 
Relap 4/ Mod 5/ SAS for analysing a Loss-of-Coolant Acci- 

dent for Angra-1 nuclear power plant. Sabundjian, G.; Frei- 
ros R.L. (Instituto de Pesquisas Energeticas e Nucleares, 
Sao Paulo, Brazil). 1986. (In Portuguese). NTIS (US Sales 
Only), PC A19/MF AOl. File Number DE87700030. 
(CONF-860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

A new version of computer code RELAP4/MODS was de- 
veloped to improve the output. The new version, called RELAP4/ 
MODS/SAS, prints the main variables in graphical form. In order 
to check the programa, a 36 - volume simulation of the Loss-of- 
Coolant Accident for Angra - I was performed and the results com- 
pared to those of an existing 44 - volume simulation showed a satis- 
factory agreement with a substantial reduction in computing time. 


3946 (INIS-BR—537-Vol.1, pp vp) Experimental deter- 
mination of single and two-phase flow pressure drop across a 
PWR core degraded by accident. Assad, A.C.A.; Parise, 
J.A.R. (Instituto de Pesquisas Energeticas e Nucleares, Sao 
Paulo, Brazil; Pontificia Univ. Catolica do Rio de Janeiro, 
Brazil. t. de Engenharia Mecanica). 1986. NTIS (US 
Sales Only), PC A19/MF AO01. File Number DE87700030. 
(CONF-860343—Vol. 1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

The present paper deals with the experimental determination 
of pressure drop across a four-cusped vertical channel. This geome- 
try represents, ideally, the blockage condition in a typical pressur- 
ized water reactor with core degraded by accident. Experiments 
were performed for both single and two-phase flow. Water was uti- 
lized for the single-phase measurements while simultaneous flow of 
air and water simulated the steam-water flow. Observation of the 
prevailing two-phase flow regime was carried out, so that its mech- 
anism could be fully understood. The averaged void fraction was 
also measured, by the gamma-ray attenuation technique. A wide 
range of water and air mass flow rates was covered, so that all flow 
conditions, possible to exist in a reactor with LOCA, could be in- 
vestigated. New correlations for pressure drop are proposed. 


3947 (INIS-BR—537-Vol.1, pp vp) Test facility for 
rewetting. Rezende, H.C.; Ladeira, L.C.D. (Centro de De- 
senvolvimento da Tecnologia Nuclear, Belo ee 
Brazil). 1986. (In Portuguese). NTIS (US Sales Only), PC 
A19/MF A01. File Number DE87700030. (CONF-860343— 
Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

A test facility for rewetting, ITR, has been erected at the 
Thermohydraulics Laboratory of Centro de Desenvolvimento da 
Tecnologia Nuclear (CDTN), dedicated to the investigation of the 
basic phenomena that can occur during the reflood phase of a Loss 
of Coolant Accident (LOCA), in a Pressurized Water Reactor 
(PWR), utilizing tubular and annular test sections. The present 
work consists in a presentation of the facility design and in a report 
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of its commissioning. The mechanical aspects of the facility, its 
power supply system and its instrumentation are described. The re- 
sults of the instruments calibration and two operational tests are 
presented, and a comparison is done with calculations performed 
using a computer code. 


3948 (INIS-BR—537-Vol.1, pp vp) Simulation of the 
blowdown experiencies using the TRAC-PD2 computer code. 
Freitas, R.L.; Neves Conti, T. das. (Instituto de Pesquisas 
Energeticas e Nucleares, Sao Paulo, Brazil). 1986. (In Por- 
tuguese). NTIS (US Sales Only), PC A19/MF AOl. File 
Number DE87700030. (CONF-860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

The experiments CANON and EDWARD'S PIPE were in- 
tented to simulate the blowdown phase of a typical PWR loss-of- 
coolant accident by depressurizing horizontal tubes filled with 
water at different pressures and temperatures. In this work the 
computer code TRAC-PD2 was employed to model those experi- 
ments. The code results are in good agreement with the experimen- 
tal data. 


3949 (INIS-BR—537-Vol.1, pp vp) Analysis of the loss 
of coolant accidents in a 4 MW research reactor, using 3D- 
AIRLOCA computer code. Sato, E.F. (Instituto de Engen- 
haria Nuclear, Rio de Janeiro, Brazil). 1986. (In Portu- 
guese). NTIS (US Sales Only), PC A19/MF AOl. File 
Number DE87700030. (CONF-860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

One of the postulated accidents for pool-type research reac- 
tors is a piping break which results in draining of all of the pool 
water in a relatively short time period. In such a loss-of-coolant ac- 
cident, the 3D-AIRLOCA code, developed at ANL, is used to 
verify that the residual decay heat can be removed by air natural 
circulation and radiative heat transfer, without shroud melting of a 
4 MW research reactor. 


3950 (INIS-BR—537-Vol.1, pp vp) Consequences in a 
long time of the forced loss of coolant in a pool type reactor. 
Botelho, D.A. (Instituto de Engenharia Nuclear, Rio de Ja- 
neiro, Brazil). 1986. (In Portuguese). NTIS (US Sales Only), 
PC A19/MF A0Ol. File Number DE87700030. (CONF- 
860343—Vol.1). 


From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

The fuel and pool water temperatures are calculated as a 
function of time using unidimensional models of heat conduction 
and momentum conservation, to simulate the natural convection 
flow of the coolant. The reactor building pressure due to the pool 
water evaporation is calculated using a homogeneous model with 
thermal equilibrium. The heat loss from the three main components 
of the building volume (liquid water, air, and steam) to solid sur- 
faces such as the building walls are taking into account. 


3951 (INIS-BR—537-Vol.2, pp vp) Control of occupa- 
tional exposure in Angra-1 nuclear power plant. Moraes, A.; 
Leao, J.L.B.; Barbosa, W.P. (Instituto de Radioprotecao e 
Dosimetria, Rio de Janeiro, Brazil). 1986. (In Portuguese). 
NTIS (US Sales Only), PC A19/MF AO1. File Number 
DE87700036. (CONF-860343—Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

This paper shows in shortlines part of the radiological data 
measured at different power levels of the Angra-I reactor (PWR, 
626MW) and during maintenance and repair services, as collected 
by the Institute of Radiation Protection and Dosimetry (IRD) of 
the Brazilian Nuclear Energy Comission (CNEN) with the aim to 
establish the level of compliance of the radiation protection pro- 
gram for the Unit-I of the Angra - NPP to the standards and oper- 
ational recommendations issued by the regulatory body (CNEN). 
The inspection activities of IRD carried out routinely are also sum- 
marized. 
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3952 (INIS-BR—537-Vol.2, pp vp) Attributions of 
IRD/CNEN in the radiological control of nuclear power 
plants. Leao, J.L.B. (Instituto de Radioprotecao e Dosime- 
tria, Rio de Janeiro, Brazil). 1986. (in sporty ). NTIS 
(US Sales Only), PC A19/MF AOl. File Number 
DE87700036. (CONF-860343—Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

This paper sumarizes the Institute of Radiation Protection 
duties related with the supervision program of the Angra-I NPP as 
conducted by the regulatory body - Brazilian Energy Commission 
(CNEN). It includes also a survey of the main activities carried out 
by the IRD in this concern. 


3953 (INIS-mf—10499, pp 122-137) Protocol system as 
an extension of the MIRA reactor protection system. Elies, 
V. (Kernforschungszentrum Karlsruhe G.m.b.H., Germany, 
F.R. Inst. fuer Datenverarbeitung in der Technik). Jan 1986, 
NTIS (US Sales Only), PC A21/MF A0Ol1. File Number 
DE87700031. (CONF-841168—). 

From Specialists’ meeting on use of digital computing de- 
vices in systems important to safety; Saclay, France (28 Nov 1984). 

At the Karlsruhe Nuclear Research Center the microcom- 
puter-based reactor protection system MIRA is being developed for 
the KNK II, a 20 MWe experimental LMFBR. The protection 
system’s objective is individual core outlet temperature surveillance 
and output of a scram signal as soon as a single outlet temperature 
leaves the defined safety region. Besides it generates warning mes- 
sages concerning any anomalies within the protection system itself 
as well as in the reactor core. These messages are issued to a proto- 
col system which provides the operators with detailed informations 
on the actual state of the protection system and the reactor core. 
These informations are given as textual messages on operator con- 
sole and printer and as diagrams on a colour graphics display. The 
protocol system helps in detecting cooling disturbances at an early 
stage and it eases the localization of faults within the protection 
system, thus providing for a quick repair. After a brief description 
of the MIRA configuration this paper presents the hardware and 
software structure of the protocol system and the generated out- 
puts. 1 ref, 7 figs. 


3954 (INIS-mf—10499, pp 185-198) Two examples of 
digital computing devices used in equipment important to 
safety: the CONTROBLOC and emergency shutdown of the 
reactor SUPERPHENIX. Bouchez, H.; Gendrin, M.; Percin 
de. (Compagnie Generale d’Entreprise Electrique - 
Alsthom, 92 - Levallois-Perret, France). Jan 1986. (In 
French). NTIS (US Sales Only), PC A21/MF AOl. File 
Number DE87700031. (CONF-841168—). 

From Specialists’ meeting on use of digital computing de- 
vices in systems important to safety; Saclay, France (28 Nov 1984). 

The paper describes the use of digital computing devices for 
periodically checking for failures in the equipment important to 
safety. Two examples of such approaches are presented: the safety 
programmable automation CONTROBLOCK and the emergency 
shutdown system by which rods fall for SUPERPHENIX reactor. 
4 figs. 


3955 (INIS-mf—10499, pp 203-220) Micro-processor 
controlled process radiation monitoring system for reactor 
safety systems. Mizuno, K.; Noguchi, A.; Kumagami, S.; 
Gotoh, Y.; Kumahara, T.; Arita, S. (Omika Works, Hitachi 
Ltd, Japan; Japan Atomic Energy Research Inst., Tokyo; 
Hitachi Ltd., Ibaraki, Japan. Energy Research Lab.). Jan 
1986. NTIS (US Sales Only), PC A21/MF AOl. File 
Number DE87700031. (CONF-841168—). 

From Specialists’ meeting on use of digital computing de- 
vices in systems important to safety; Saclay, France (28 Nov 1984). 

Digital computers are soon expected to be applied to various 
real-time safety and safety-related systems in nuclear power plants. 
Hitachi is now engaged in the development of a micro-processor 
controlled process radiation monitoring system, which operates on 
digital processing methods employed with a log ratemeter. A newly 
defined methodology of design and test procedures is being applied 
as a means of software program verification for these safety sys- 
tems. Recently implemented micro-processor technology will help 





to achieve an advanced man-machine interface and highly reliable 
performance. 3 refs, 6 figs, 2 tabs. 


3956 (INIS-mf—10499, pp 224-234) COMPRESS - a 
computerized reactor safety system. Vegh, E. (Hungarian 
Academy of Sciences, Budapest. Central Research Inst. for 
Physics). Jan 1986. NTIS (US Sales Only), PC A21/MF 
A01. File Number DE87700031. (CONF-841168—). 

From Specialists’ meeting on use of digital computing de- 
vices in systems important to safety; Saclay, France (28 Nov 1984). 

The computerized reactor safety system, called COM- 
PRESS, provides the following services: scram initiation; safety in- 
terlockings; event recording. The paper describes the architecture 
of the system and deals with reliability problems. A self-testing unit 
checks permanently the correct operation of the independent deci- 
sion units. Moreover the decision units are tested by short pulses 
whether they can initiate a scram. The self-testing is described in 
detail. 6 refs, 3 figs, 1 tab. 


3957 (INIS-mf—10499, pp 242-248) NUSS safety 
guides in design and the use of computers. Fischer, J. (Inter- 
national Atomic Energy Agency, Vienna, Austria). Jan 
1986. NTIS (US Sales y), PC A21/MF AOl. File 
Number DE87700031. (CONF-841168—). 

From Specialists’ meeting on use of digital computing de- 
vices in s' important to safety; Saclay, France (28 Nov 1984). 

yp) py tele? suaanery of 1 e NUSS eae, the ae 
design guides are discussed which deal with instrumentation and 
control circuitry. The potential use of computers is covered differ- 
ently in these guides because of the historical development and 
more importantly because of the difference in importance to safety 
of the I and C systems which are dealt with in these papers. The 
Agency would consider modifications to the existing guides only 
when sufficient consensus about the use of computers would war- 
rant a revision of the documents. 1 fig, 1 tab. 


3958 (INIS-mf—10499, pp 283-304) Digital integrated 
protection system: Quantitative methods for dependability 
evaluation. Krotoff, H.; Benski, C. (Security Systems and 
Electronics Dept., Merlin Gerin, Grenoble, France; General 
Research Dept., Merlin Gerin, Grenoble, France). Jan 1986. 
(In French and English). NTIS (US Sales Only), PC A21/ 
MF AO1. File Number DE87700031. (CONF-841168—). 

From Specialists’ meeting on use of digital computing de- 
vices in systems important to safety; Saclay, France (28 Nov 1984). 

The inclusion of programmed digital techniques in the SP 
system provides the used with the capability of performing sophisti- 
cated processing operations. However, it causes the quantitative 
evaluation of the overall failure probabilities to become somewhat 
more intricate by reason that: A single component may be involved 
in several functions; Self-tests may readily be incorporated for the 
purpose of monitoring the dependable operation of the equipment 
at all times. This paper describes the methods as implemented by 
MERLIN GERIN for the purpose of evaluating: The probabilities 
for the protective actions not to be initiated (dangerous failures); 
The probabilities for such protective actions to be initiated acciden- 
tally. Although the communication is focused on the programmed 
portion of the SPIN (UAIP) it will also deal with the evaluation 
performed within the scope of study works that do not exclusively 
cover the UAIPs. 8 refs, 4 figs. 


3959 (INIS-mf—10499, pp 309-325) Benefits from use 
of computers in CANDU shutdown systems. Ichiyen, N.M. 
(Atomic Energy of Canada Ltd., Sheridan Park, Ontario. 
CANDU Operations). Jan 1986. NTIS (US Sales Only), PC 
A21/MF A01. File Number DE87700031. (CONF-841168— 


From Specialists’ meeting on use of digitai computing de- 
vices in s' important to safety; Saclay, France (28 Nov 1984). 

Before the recent introduction of computers into CAND 
safety systems, conventional relay logic and analog devices were 
used to implement safety system design. This was in contrast to the 
heavy reliance on digital computers used for several CANDU gen- 
erations in plant control, alarm annunciation, presentation of infor- 
mation to the operator and data logging. Though computers are 
being used for safety systems other than the shutdown systems (e.g. 
the emergency coolant injection system), this paper discusses their 
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application for shutdown systems only, as the usage is most wide- 
spread on these systems at the present time. To understand the ben- 
efits from full computerization, the paper will first describe certain 
features of conventional CANDU shutdown system design, then 
what a fully computerized system looks like, and finally what im- 
provements or benefits result from it. 6 figs. 


3960 (INIS-mf—10499, pp 375-381) Integrated comput- 
er design environment for the development of micro-computer 
critical software. De Agostino, E.; Massari, V. (ENEA, 
Rome, Italy; Centro Studi e Applicazioni in Tecnologie 
Avanzate, Bari, Italy). Jan 1986. NTIS (US Sales Only), 

A21/MF A01. File Number DE87700031. (CONF-841168— 


From Specialists’ meeting on use of digital computing de- 
vices in systems important to safety; Saclay, France (28 Nov 1984). 

The paper deals with the development of micro-computer 
software for Nuclear Safety System. More specifically, it describes 
an experimental work in the field of software development method- 
ologies to be used for the implementation of micro-computer based 
safety systems. An investigation of technological improvements that 
are provided by state-of-the-art integrated packages for micro-based 
systems development has been carried out. The work has aimed to 
assess a suitable automated tools environment for the whole soft- 
ware life-cycle. The main safety functions, as DNBR, KW/FT, of a 
nuclear power reactor have been implemented in a host-target ap- 
proach. A prototype test-bed microsystem has been implemented to 
run the safety functions in order to derive a concrete evaluation on 
the feasibility of critical software according to new technological 
trends of "Software Factories”. 


3961 (INIS-mf—10499, pp 407-423) Achievement and 
assessment of safety in software. Ball, A.; 
Dale, C.J.; Butterfield, M.H. (UKAEA Safety and Reliabil- 
ity Directorate, Culcheth; UKAEA Atomic Energy Estab- 
lishment, Winfrith). Jan 1986. NTIS (US Sales Only), PC 
A21/MF AO1. File Number DE87700031. (CONF-841168— 


From Specialists’ meeting on use of digital computing de- 
vices in systems important to safety; Saclay, France (28 Nov 1984). 

In order to establish confidence in the safe operation of a re- 
actor protection system, there is a need to establish, as far as it is 
possible, that: (i) the algorithms used are correct; (ii) the system is a 
correct implementation of the algorithms; and (iii) the hardware is 
sufficiently reliable. This paper concentrates principally on the 
second of these, as it applies to the software aspect of the more ac- 
curate and complex trip functions to be performed by modern reac- 
tor protection systems. In order to engineer safety into software, 
there is a need to use a development strategy which will stand a 
high chance of achieving a correct implementation of the trip algo- 
rithms. This paper describes three broad methodologies by which it 
is possible to enhance the integrity of software: fault avoidance, 
fault tolerance and fault removal. Fault avoidance is concerned 
with making the software as fault free as possible by appropriate 
choice of specification, design and implementation methods. A fault 
tolerant strategy may be advisable in many safety critical applica- 
tions, in order to guard against residual faults present in the soft- 
ware of the installed system. Fault detection and removal tech- 
niques are used to remove as many faults as possible of those intro- 
duced during software development. The paper also discusses 
safety and reliability assessment as it applies to software, outlining 
the various approaches available. Finally, there is an outline of a 
research project underway in the UKAEA which is intended to 
assess methods for developing and testing safety and protection sys- 
tems involving software. 35 refs. 


3962 (INIS-mf—10499, pp 457-471) Microelectronics in 
LMFBR: Activities sponsored by the Commission 1979-1983. 
Nordwall, H.J. de. (Commission of the European Communi- 
ties, Brussels, Belgium). Jan 1986. NTIS (US Sales Only), 
PC A21/MF AOl. File Number DE87700031. (CONF- 
841168—). 

From Specialists’ meeting on use of digital computing de- 
vices in systems important to safety; Saclay, France (28 Nov 1984). 

These studies were designed to draw attention to signal han- 
dling techniques which have become applicable to the automatic 
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control of reactors as a result of advances in microelectronics. The 
underlying concepts being explored are the extent to which more 
information may be obtained from existing sensors, whether 
changes in the state of a system may be acted upon automatically 
and the acceptability of stochastic methods of state estimation. If a 
given state may arise in a number of different ways, automatic 
action necessarily involves diagnosis of causes if any but the sim- 
plest actions, e.g. scram, is required. Up to now this diagnosis has 
been made by an operator, though a number of schemes intended to 
identify the primary cause of an abnormal state or to guide an oper- 
ator to the most easily accessible safe state are in advanced states of 
development, e.g. at Halden, Westinghouse and GRS-Garching. 
The activity decribed is continuing, current emphasis being upon 
diagnostics using approaches based upon artificial intelligence con- 
cepts, system optimisation and quantification of the benefits of 
networking. 16 refs, 1 fig. 


3963 (INIS-mf—10499, pp 329-354) SUPERPHENIX: 
Reactor core temperatures survey by minicomputers - original 
aspects related to safety. Berlin, C.; Josue, M.; Pinoteau, J. 
(CEA Centre d'Etudes Nucleaires de Cadarache, 13 - Saint- 
Paul-les-Durance, France; Novatome Industries, 92 - Le 
Plessis-Robinson, France; Societe d'Etudes Techniques et 
d’Entreprises__Generales-Transmissions-A utomatique-Infor- 
matique, SODETEG-TAI, 92 - Boulogne, France). Jan 
1986. (in French). NTIS (US Sales Only), PC A21/MF 
A01. File Number DE87700031. (CONF-841168—). 
From Specialists’ meeting on use of digital computing de- 
vices in systems important to safety; Saclay, France (28 Nov 1984). 
The system for core temperatures fast processing (TRIC) 
utilized in SUPERPHENIX is part of the reactor protection 
system. Due to the number of temperature measurements taken into 
account, to the specific data processing and to the rapidity required 
in the treatment, the use of digital computing devices is justified. 
The present paper describes the conception of the system in order 
to satisfy the special requirements for the computers used in power 
reactors protection systems. 4 refs, 4 figs. 


3964 (INIS-mf—10501, pp 70-74) Checking the reliabil- 
ity of nuclear power unit subsystems by probability calcula- 
tions. Holousova, M. (Skoda, Plzen, Czechoslovakia. Zavod 
Vystavba Jadernych Elektraren). 1984. (In Czech). NTIS 
(US Sales Only), PC Ai8/MF AOl. File Number 
DE87700032. (CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

The system of emergency core cooling is used to demon- 
strate the approach to checking the reliability of similar complex 
nuclear power unit subsystems using probability calculations. The 
analysis is made using the fault tree method based on logic models. 
These models differ for different scales of reactor accident, and for 
availability calculations of the emergency core cooling system in 
the period of “waiting” or reliability calculations in active oper- 
ation. Basic logical relations of major failure events are given in the 
analysis of system availability for cases of large and small loss of 
coolant accidents. (Z.M.). 


3965 (INIS-mf—10501, pp 206-211) Dynamics of the 
WWER:-type reactor support cylinder in the initial stage of a 
loss-of-coolant accident. Pecinka, L.; Cechura, M. (Skoda, 
Pizen, Czechoslovakia. Zavod Energeticke Strojirenstvi). 
1984. (In Czech). NTIS (US Sales Only), PC A18/MF AO1. 
File Number DE87700032. (CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

A mathematical model is described comprising pressure con- 
ditions in the coolant and the response of the support cylinder in 
the first stage of LOCA. In this stage the pressure gradient only is 
effective in a restricted area in the annular space between the pres- 
sure vessel and the support cylinder, this at the neck where the 
pipe has failed. The consequence of this is a local deformation of 
the support cylinder with corresponding bending stress. The results 
of the calculations are briefly discussed. (Z.M.). 


ee pp 346-354) Analysis of models 
= in calculating the time course of pressure during a loss- 
of-coolant accident. Suchanek, M. (Statni Vy: Vyzkumny Ustav 
pro Stavbu Stroju, Bechovice, Czechoslovakia). 1984. 
Czech). NTIS (US Sales Only), PC A18/MF AOl1. File 
Number DE87700032. (CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

The most widely used models for a critical two-phase out- 
flow of liquids are compared on the basis of experimental data on 
the parameters of hot water outflow from the pressure vessel. 
These models include Moody's model, the homogeneous model and 
Henry-Fauske’'s model. For separate outflow of water and steam at 
the saturation limit a special model is derived for thermodynamical- 
ly nonsteady-state outflow through baffles and short pipes. This 
model may be used for calculating the critical density of mass flow 
rate and the critical pressure ratio in direct dependence on the ini- 
tial conditions before the outlet. (Z.M.). 


3967 (INIS-mf—10501, pp 265-269) Reactor physics of 
WWER-1000 core for documentation. Vyskocil, V. 
(Skoda, Plzen, Czechoslovakia. Zavod Energeticke Strojir- 
enstvi). 1984. (In Czech). NTIS (US Sales Only), PC A18/ 
MF AO1. File Number DE87700032. (CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

Changes are described in the WWER-1000 reactor core as 
against the WWER-440 reactor, and the demands are summed up 
placed on newly built computer systems. For the calculation of 
few-group diffusion data there exist three systems of computer pro- 
grams but not one of them is able to provide few-group diffusion 
constants with adequate accuracy. In the field of macrocodes there 
is the MOBY-DICK modular system which is suitable for the con- 
ception of the WWER-1000 reactor core. It is stated that having 
obtained the neutron physics characteristics of the first two two- 
year reactor fuelings, it is advantageous to concentrate on complet- 
ing the computer systems, preparing nuclear data, specifying physi- 
cal models and comparing calculated and measured values. 


3968 (INIS-mf—10501, pp 99-106) Earthquake resist- 
ance of nuclear power plant components - main contractor's 
current solution. ust, R.; Podrouzek, J. (Vystavba 
Elektraren Skoda, Plzen, Czechoslovakia). 1984. (In Czech). 
NTIS (US Sales Only), PC A1l8/MF A0Ol. File Number 
1DE87700032. (CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Plzen, Czechoslovakia (2 Oct 1984). 

The general principles are summed up for assessing the 
earthquake resistance of nuclear power plant components. The 
SKODA enterprise assessed seismic effects on selected components 
for the Mochovce nuclear power plant. The results of this assess- 
ment are discussed with special attention to pipe systems and elec- 
tric equipment. Briefly discussed are the problems of viscous shock 
absorbers for the seismic control of pipes and some other compo- 
nents. 


3969 (INIS-mf—10501, pp 111-114) Earthquake resist- 
of WWER-440 


ance tests of automation devices and WWER- 
Meee citioe ieee cule cca) gunauniaiin meee, Ai 
brechtova, V. (Zavody Prumyslove Automatizace, Brno, 
Czechoslovakia). 1984. (In Czech). NTIS (US Sales Only), 
PC A18/MF AOl. File Number DE87700032. (CONF- 
8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

Automation control and inspection systems of WWER-1000 
units were divided into three categories for testing earthquake re- 
sistance, this depending on the length of the period of earthquake 
reverberation during which they must be operable. During the tests 
their safe operation was monitored under the impact of sine-wave 
oscillations in three mutually perpendicular planes. The frequency 
range was 0 - 50 Hz, at each frequency value the tested equipment 





was exposed to oscillations for 20 secs. The equipment was tested 
with and without earthquake protection. All selected automation 
means with one exception met the test requirements. 


3970 be tag ge 282-287) Preliminary deter- 
mination of safety limits of -1000 reactor core 

with WWER-440, Pernica, R.; Trebichavsky, I 
(Ustav uke Vyzkumu CSKAE, Rez, Czechoslovakia). 
1984. (In Czech). NTIS (US Sales Only), PC A18/MF AOl. 
File Number DE87700032. (CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

A thermohydraulic channel represented by a fuel element 
and the related coolant cross section was considered for calculating 
safety limits. Three-dimensional graphs represent the permissible 
thermal output of the fuel rods of the WWER-440 and WWER- 
1000 reactors in dependence on coolant temperature and pressure. 
Tabulated are safety limits of relative reactor power output corre- 
sponding to the rated flow through the reactor, to the rated param- 
eters of coolant and to two ranges of coolant temperature and pres- 
sure. Safety limits of the reactor core are observed during the oper- 
ation of all main circulating pumps and at rated coolant parameters, 
insofar as their relative thermal output does not exceed the value of 
1.15 for the WWER-1000 and 1.65 for the WWER-440. 


3971 we a. pp 301-304) Heat transfer 
during WWER type reactor emergency cooling. Blaha, V. 
(Skoda, Plzen, Czechoslovakia. Zavod Energeticke Strojir- 
enstvi). 1984. (In Czech). NTIS (US Sales Only), a Al8/ 
MF AO1. File Number DE87700032. (CONF-8410447—). 

From Conference on results of research and aeandino for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

The course of the accident is divided into three stages with 
regard to processes taking place in the reactor core. The experi- 
ments were conducted on three types of models: in an annular 
channel, on a seven-rod bundle with spacer grids, and on a metal 
tube. Heating was carried out with dc current. In the first two 
models the external surface was cooled; with the tube, the internal 
surface was cooled. The progress was observed of the cooling 
front. Passage of the front through a given point was determined 
by the maximum change in wall temperature. Graphically repre- 
sented is the variation of the reciprocal velocity of the cooling 
front with the initial parameters of the coolant for three initial wall 
temperatures. 


3972 (INIS-mf—10501, pp 381- — Investigations into 
reactor operating saf 


WWER-1000 ety planned by UJV. 
Krett, V.; Dach, K.; Pfann, J. Ustav’ Jaderneho Vyzkumu 
CSKAE, Rez, Czechoslovakia). 1984. Czech). NTIS 
(US Sales Only), PC A18/MF AOl. File Number 
1DE87700032. (CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

The Institute of Nuclear Research has a number of computer 
programs for the evaluation of WWER reactor safety. Five pro- 
grams are described which may be used with minor modifications 
for a defined area of safety analyses of the WWER-1000 reactor. 
Programs WWER-S and WWER-D are designed for modeling 
nonsteady-state processes in the reactor core. Program DYMO- 
WWER 5 primarily serves the analysis of processes during cooling 
failures in the primary circuit and for emergency core cooling. The 
DYNAMIKA program is designed for calculating transient and ac- 
cident processes in the nuclear power plant as a whole. The PIN 
program is designed for thermal-mechanical modeling of the behav- 
iour of fuel elements. 


(INIS-mf—10501, pp 386-390) Calculation of tran- 
sients in WWER-1000 nuclear power plants. Macek, J.; 
Loksa, J. (Ustav Jaderneho Vyzkumu CSKAE, Rez, 
Czechoslovakia). 1984. (In Czech). NTIS (US Sales Only), 
oa ory AOl. File Number DE87700032. (CONF- 
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From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

A brief survey is given of programs used by the Institute of 
Nuclear Research for nuclear power plant accident studies. A de- 
scription is presented of the calculation of hydrodynamic conditions 
in the primary circuit during a failure of the main circulating pump, 
and some results are given for a nuclear power plant with a 
WWER-1000 reactor. 


3974 (JAERI-M—85-015) Post test analysis of ROSA- 
en ee ek ee aa an, cece 
— utaka; Tasaka, Kanji; Akinaga, oto. (Japan 

tomic Energy Research Inst., Tokyo; Ja Atomic 

Research Inst., Tokai, Ibaraki. Tokai at te 
Ebi t). Feb 1985. 196p. NTIS ng Sales Only), PC 
A09/MF A01. File Number 9E87700146 

The ROSA-III test facility is a volumetrically scaled (1/424) 

boiling water reactor (BWR) system with an electrically heated 
er ee wn ee ee 
hydraulic behavior and the performance of the emergency 
<li inate Un Oech 0 pettabines tetabcnciaes ontltens 
(LOCA) and to provide the data base for the assessment and im- 
provement of reactor safety analysis codes. RUN 901 was a first 
ROSA-III experiment with the fourth fuel assembly and assumed a 
200% double-ended break at the recirculation pump section line 
with full ECCS actuation. Post test analyses of RUN 901 were per- 
formed with the computer codes RELAP4J and RELAPS/MOD1/ 
001. The system pressure response calculated with the two codes 
agreed well with the data. The agreement was also good for the 
core inlet flow behavior until the beginning of the lower plenum 
flashing (LPF). RELAP4J is a fast running code and calculated 
well the overall behavior of the mixture level in the core. Howev- 
er, the spray water was accumulated in the upper plenum (UP) due 
to the inability of the code to calculate counter current flow at the 
upper tie plate (UTP). While spray water was not accumulated in 
the upper plenum in the experiment. RELAPS with an advanced 
two-phase flow model calculated well the rewetting of the fuel 
after the LPF and the top-down quench after the uncovery of the 
whole core. However, the incorporation of a CCFL model and/or 
the improvement in the interphase drag correlations are necessary 
to be able to calculate the mixture level behavior more accurately. 
An appropriate discharge coefficient is also necessary to calculate 
the break flow accurately with the RELAPS characteristic analysis 
break flow model. 


3975 (JAERI-M—85-040) Vectorization of LWR tran- 
sient analysis code RELAP5/MOD1 and its effect. Ishiguro, 
Misako; Harada, Hiroo; Shinozawa, Naohisa; Naraoka, Ken- 
itsu. (Japan Atomic Energy Research Inst., Tokyo; Japan 
Atomic Energy Research Inst., Tokai, Ibaraki. Tokai Re- 
search Estab ent). Mar 1985. 58p. NTIS (US Sales 
Only), PC A04/MF A01. File Number DE87700169. 

The RELAP5/MOD1 is a large thermal-hydraulic code to 
analyze LWR LOCA and non-LOCA transients. The code original- 
ly was designed for use on a CDC Cyber-176. This report docu- 
ments vectorization of the RELAPS5/MOD1 code conducted for 
the purpose of efficient use of VP-100 (peak speed 250 MFLOPS, 
clock period 7.5 ns) at the JAERI. The code was vectorized using 
the junction and volume level parallelisms in the hydrodynamic cal- 
culations, and the heat-structure and heat-mesh level in the heat 
conduction calculations. The vectorized version runs as much as 2.4 
to 2.8 times faster than the original scalar version, while the speed- 
up ratio is dependent on the number of spactial cells included in the 
problem. 


3976 (JAERI-M—85-185) Computer code ‘DYNA’ for 

ee dynamic structural response analysis of two di- 

mensional lumped-mass systems. “toh, Yoshio; Fujita, Shi- 

eki; Baba, Osamu; Yainada, Hitoshi. (Japan Atomic oma | 
Research Inst., ae Japan Atomic Ener 

Tokai, Ibaraki. Tokai Research Establishment). Nov 

1988, 7lp. (In Japanese). NTIS (US Sales Only), PC A04/ 

MF AO1. File Number DE87700171. 
DYNA is a computer code for the elasto-plastic dynamic re- 
sponse analysis of a nuclear power plant structure subjected to 
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earthquakes. The structure response can be analyzed using four 
models of restoring force characteristics: Normal Tri-Linear model, 
Origin-Oriented model, Peak-Oriented model and Reversal model 
for uplift of foundation caused by overturning moment. Elastic dy- 
namic response analyses can be performed efficiently using mode 
superposition method. This report presents main features of the 
code, numerical procedure, manual of the code and example analy- 
sis. 


3977 (JAERI-M—85-202) BWR main steam line break 
LOCA tests RUNs 951, 954 and 956 at ROSA-III. Break 
area effects with HPCS failure. Suzuki, Mitsuhiro; Tasaka, 
Kanji; Kawaji, Masahiro; Anoda, Yoshinari; Kumamaru, 
Hiroshige; Nakamura, Hideo; Yonomoto, Taisuke; Murata, 
Hideo; Koizumi, Yasuo. (Japan Atomic Energy "Research 
Inst., Tokyo; Japan Atomic Energy Research Inst., Tokai, 
Tharaki. Tokai Research Establishment). Dec 1985. 322p. 
NTIS (US Sales Only), PC A1l4/MF A0O1. File Number 
DE87700150. 

This report presents the experimental results of RUNs 951, 
954 and 956 in ROSA-III program, which are medium or small 
main steam line break LOCA tests with assumption of HPCS fail- 
ure. The ROSA-III test facility simulates a BWR system with 
volume scale of 1/424 and has four half-length electrically heated 
fuel bundles, two active recirculation loops, four types of ECCS’s, 
and steam and feedwater systems. Effects of break area on the de- 
pressurization rate, water level and void fraction of the downcomer 
fluid, and core cooling phenomena were investigated by comparing 
the present test results with those of RUN 953, a 100% main steam 
line break test. Namely, (1) the maximum void fraction in the 
downcomer, which affected the water level swelling, was found to 
be closely related with the total steam flow area of the main steam 
line. (2) The ADS actuation affected significantly the system re- 
sponses in the small steam line break LOCAs. (3) The PCT was 
higher in a larger steam line break LOCA. 


3978 (JAERI-M—85-209) Recirculation pump suction 
line 1% split break LOCA test of ROSA-III (RUNs 921 and 
931 with HPCS failure). Nakamura, Hideo; Tasaka, Kanji; 
Koizumi, Yasuo; Suzuki, Mitsuhiro; Anoda, Yoshinari; Ku- 
mamaru, Hiroshige; Yonomoto, Taisuke; Murata, Hideo. 
(Japan Atomic Energy Research Inst., Tokyo; Japan 
Atomic Energy Research Inst., Tokai, Ibaraki. Tokai Re- 
search Establishment). Jan 1986. 258p. NTIS (US Sales 
Only), PC A1l2/MF A0O1. File Number DE87700151. 

This report presents the experimental results of ROSA-III 
SBLOCA tests RUN 921 and RUN 931. Both tests assumed 1% 
split break at the recirculation pump suction. An HPCS was also 
assumed to be failed to start in both tests. The ADS was actuated 
77 s earlier in RUN 931, when the liquid level in the downcomer 
decreased to L2 level with a time delay of 120 s (L2 + 120s), than 
in RUN 921 (L1 + 120s). The test data of RUNs 921 and 931 was 
compared to investigate the effect of the ADS early actuation on 
the core cooling in BWR SBLOCA. The ADS early actuation 
caused the early core uncovery behavior as a whole. The PCTs in 
two tests were observed at the same location, midplane (position 4) 
of the peak power rod A87, and were almost the same value each 
other, 751 K for RUN 921 and 765 K for RUN 931, because the 
uncovered period of the core midplane was almost the same in two 
tests. The ADS early actuation resulted no significant difference in 
the thermal hydraulic behavior. The mixture level in the down- 
comer in both tests stayed relatively above the upper tie plate in 
the core even when the whole core was uncovered. Almost all 
heater rods were quenched with only LPCS before the LPCI actu- 
ation and the effectiveness of the low pressure ECCS for core cool- 
ing has been confirmed. 


3979 (NUREG—0713-Vol.6) Occupational radiation ex- 
posure at commercial nuclear power reactors and other facili- 
ties, 1984. Seventeenth annual report. Volume 6. Brooks, 
B.G. (Nuclear Regulatory Commission, Washington, DC 
(USA). Div. of Regulatory Applications). Oct 1986. 173p. 
NTIS, PC A08 - GPO. File Number DE87900062. 

This report summarizes the occupational radiation exposure 
information that has been reported to the NRC’s Radiation Expo- 
sure Information Reporting System (REIRS) by nuclear power fa- 
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cilities and certain other categories of NRC licensees during the 
years 1969 through 1984. The bulk of the data presented in the 
report was obtained from annual radiation reports submit- 
ted in accordance with the requirements of 10 CFR 20.407. Data 
on workers terminating their employment at certain NRC licensed 
facilities were obtained from reports submitted pursuant to 10 CFR 
20.408. The 1984 annual reports submitted by about 500 licensees 
indicated that approximately 195,000 individuals were monitored, 
171,000 of whom were monitored by nuclear power facilities. They 
incurred an average individual dose of 0.30 rem (cSv) and an aver- 
age measureable dose of 0.55 rem (cSv). Termination radiation ex- 
posure reports were analyzed to reveal that about 67,500 individ- 
uals completed their employment with one or more of the 500 cov- 
ered licensees during 1984. Some 66,100 of these individuals termi- 
nated from power reactor facilities, and about 5500 of them were 
considered to be transient workers who received an average dose 
of 0.91 rem (cSv). 


3980 (NUREG—0896-Suppl.6) Safety Evaluation Report 
related to the operation of Seabrook Station, Units 1 and 2 
(Docket Nos. 50-443 and 50-444). Supplement No. 6. (Nucle- 
ar Regulatory Commission, Washington, DC (USA). Office 
of Nuclear Reactor Regulation). Oct 1986. 145p. NTIS, PC 
A07/MF AO1 - GPO. File Number TI87900106. 

This report is Supplement No. 6 to the Safety Evaluation 
Report (NUREG-0896, March 1983) for the application filed by the 
Public Service Company of New Hampshire et al., for licenses to 
operate Seabrook Station, Units 1 and 2 (Docket Nos. STN 50-443 
and STN 50-444). It has been prepared by the Office of Nuclear 
Reactor Regulation of the US Nuclear Regulatory Commission and 
provides recent information on open items identified in the SER. 
The facility is located in Seabrook, New Hempshire. Subject to fa- 
vorable resolution of the items discussed in this report, the staff 
concludes that the facility can be operated by the applicant without 
endangering the health and safety of the public. 


3981 (NUREG—1002-Suppl.2) Safety Evaluation Report 
related to the operation of Braidwood Station, Units 1 and 2 
(@ocket Nos. 50-456 and 50-457). Supplement No. 2. (Nucle- 
ar Regulatory Commission, Washington, DC (USA). Office 
of Nuclear Reactor Regulation). Oct 1986. 130p. NTIS, PC 
A07/MF A0O1 - GPO. File Number T187900103. 

In November 1983, the staff of the Nuclear Regulatory 
Commission issued its Safety Evaluation Report (NUREG-1002) re- 
garding the application filed by the Commonwealth Edison Compa- 
ny, as applicant and owner, for a license to operate Braidwood Sta- 
tion, Units 1 and 2 (Docket Nos. 50-456 and 50-457). The first sup- 
plement to NUREG-1002 was issued in September 1986. This 
second supplement to NUREG-1002 reports the status of certain 
items that remained unresolved at the time Supplement 1 was pub- 
lished. The facility is located in Reed Township, Will County, Illi- 
nois. 


(NUREG—1047-Suppl.5) Safety Evaluation Report 
related to the operation of Nine Mile Point Nuclear Station, 
Unit No. 2 (Docket No. 50-410). Supplement No. 5. (Nuclear 
Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Reactor Regulation). Oct 1986. 157p. 
A08/MF A01 - GPO. File Number T1879001 

This report supplements the Safety Evaluation Report 
(NUREG-1047, February 1985) for the application filed by Niagara 
Mohawk Power Corporation, as applicant and co-owner, for a li- 
cense to operate Nine Mile Point Nuclear Station, Unit 2 (Docket 
No. 50-410). It has been prepared by the Office of Nuclear Reactor 
Regulation of the US Nuclear Regulatory Commission. The facility 
is located near Oswego, New York. Supplement 1 to the Safety 
Evaluation Report was published in June 1985 and contained the 
report from the Advisory Committee on Reactor Safeguards as 
well as the resolution of a number of outstanding issues from the 
Safety Evaluation Report. Supplement 2 was published in Novem- 
ber 1985 and contained the resolution of a number of outstanding 
and confirmatory issues. Supplement 3 was published in July 1986 
and contained the resolution of a number of outstanding and con- 
firmatory items, one new confirmatory item, the evaluation of the 
Engineering Assurance Program, and the evaluation of a number of 








exemption requests. Supplement 4 was published in September 1986 
and contained the resolution of a number of outstanding and con- 
firmatory issues and the evaluation of a number of exemption re- 
quests. This report contains the resolution of a number of issues 
that have been resolved since Supplement 4 was issued. It also con- 
tains the evaluation of a number of requests for exemption from the 
applicant. This report also supports the issuance of the low-power 
license for Nine Mile Point Nuclear Station, Unit 2. 


3983 (NUREG/CR—2331-Vol.6-No.1) Safety research 
programs sponsored by Office uch 
search, Quarterly 


progress 
Volume 6, No. 1. Weiss, A.J. (comp.). (Brookhaven National 
Lab., Upton, NY (USA). Nuclear Ener ONL. t.). Sep 1986. 
Contract AC02-76CH00016. 122p. (B —51454- 
Vol.6-No.1). NTIS, PC A06/MF A01 - GPO. File Number 
T1I87000859. 

The Advanced and Water Reactor Safety Research Pro- 
grams Quarterly Progress Reports have been combined and are in- 
cluded in this report entitled, “Safety Research Programs Spon- 
sored by the Office of Nuclear Regulatory Research - Quarterly 
Progress Report.” This progress report will describe current activi- 
ties and technical progress in the programs at Brookhaven National 
Laboratory sponsored by the Division Accident Evaluation, Divi- 
sion of Engineering Technology, and Division of Risk Analysis and 
Operations of the US Nuclear Regulatory Commission, Office of 
Nuclear Regulatory Research. The projects reported are the fol- 
lowing: High Temperature Reactor Research, SSC Code Improve- 
ments, Thermal-Hydraulic Reactor Safety Experiments, Thermal 
Hydraulics of Core/Concrete Interactions, Plant Analyzer, Code 
Assessment and Application, Code Maintenance (RAMONA-3B), 
MELCOR Verfication and Benchmarking, Source Term Code 
Package Verification and Benchmarking, Uncertainly Analysis of 
the Source Term; Stress Corrosion Cracking of PWR Steam Gen- 
erator Tubing, Probability Based Load Combinations for Design of 
Category I Structures, Soil-Structure Interaction Evaluations, Com- 
binational Procedures for Piping Response Spectra Analysis, Identi- 
fication of Age Related Failure Modes; Application of HRA/PRA 
Results to Support Resolution of Generic Safety Issues oe 
Human Performance, Protective Action Decisionmaking, Rebasel- 
ing of Risk for Zion, Containment Performance Design Objective, 
and Operational Safety Reliability Research. The previous reports 
have covered the period October 1, 1976 through December 31, 
1985. 


peed (NUREG/CR—4082-Vol.4) Degraded Piping Pro- 
- Phase II. Semiannual report, October 1985-March 

1986. Volume 4, Wilkowski, G.M.; Ahmad, J.; Barnes, C.R.; 
Brust, F.; Guerrieri, D.; Kiefner, J.; Kramer, G.; Kulhow- 
vick, G.; ’ Landow, M.; Marschall, Cw. (Battelle ‘Columbus 
Div., OH (USA)). Sep 1986. 346p. (BMI—2120-Vol.4). 
NTIS, PC A15/MF A0O1 - GPO. File Number TI87001384. 
The efforts in this report are broken into nine work packages 
related to pipe-fracture research efforts and three work packages 
that are supporting research efforts. The pipe-fracture efforts in- 
volve only circumferential crack orientations. Forty-two pipe ex- 
periments have been conducted to date, with all but two at 550°F 
(288°C). Approximately 42 additional pipe experiments from other 
programs were also analyzed. In the analysis effort, a screening cri- 
terion was developed to show when the net-section-collapse analy- 
sis is valid. This shows that even wrought stainless steel can fail at 
less than net-section-collapse loads if the pipe diameter is sufficient- 
ly large. Numerous predictive J-estimation schemes have been eval- 
uated and modified. A finite length surface cracked pipe estimation 
scheme has also been developed. Finite element analyses of speci- 
mens with welds suggest that the size of the weld relative to the 


specimen of structure size can affect the deformation J values. Sup- 
porting research efforts involve geometry effects on J-R curves, as 
well as characterizing the material properties for each pipe tested. 


3985 (NUREG/CR—4586) Users’ guide for a personal- 
computer-based nuclear power plant fire data base. Wheelis, 
W.T. (Sandia National Labs., Albuquerque, NM (USA)). 
Aug 1986. Contract AC04-76DP00789. 18lp. (SAND—86- 
0300). NTIS, PC A09/MF AOl - GPO. File Number 
1187001794. 
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The Nuclear Power Plant Fire Data Base has been devel- 
oped for use with an IBM XT (or with a compatible system). Nu- 
clear power plant fire data is located in many diverse references, 
making it both costly and time-consuming to obtain. The purpose 
of this Fire Data Base is to collect and to make easily accessible 
nuclear power plant fire data. This users’ guide discusses in depth 
the specific features and capabilities of the various options found in 
the data base. Capabilities include the ability to search several data- 
base fields simultaneously to meet user-defined conditions, display 
basic plant information, and determine the operating experience (in 
years) for several nuclear power plant locations. Step-by-step exam- 


ples are included for each option to allow the user to learn how to 
access the data. 


3986 (NUREG/CR—4606) DCC-3 degraded core coola- 

: experiment and analysis. Boldt, K.R.; Reed, A.W.; 
Schmidt, T.R. (Sandia National Labs., Albuquerque, NM 
CA A)). Sep 1986. Contract AC04-76DP00789. 142p. 
SAND—86-1033). NTIS, PC A0O7/MF A0Ol - GPO. File 
Number T187002070. 

The third degraded core coolability experiment, DCC-3, 
completes the three experiments performed to determine the appli- 
cability of LMFBR coolability models to water reactor configura- 
tions. This experiment is part of the Nuclear Regulatory 
Commission's Severe Fuel Damage program initiated in the after- 
math of the reactor accident at TMI. The first two experiments ex- 
amined the coolability of deep urania debris beds composed of 
small and medium sized particulate over the full PWR pressure 
range to 17 MPa (2500 psi). DCC-3 was designed to examine the 
influence of particle stratification on incipient dryout powers as a 
function of pressure up to 6.9 MPa (1000 psi) and to examine the 
benefits of coolant inlet flow at the base of the debris. Incipient 
dryout powers for the stratified configuration were measured up to 
1000 psi with values ranging from 0.04 to 0.10 W/g. This illustrates 
the strong negative effect of stratification since a homogeneous bed 
of the large particulate would be coolable (~ 1.0 W/g) under most 
accident scenarios. Stratification also inhibited quench of the debris 
at elevated temperatures as compared with the DCC-2 quench 
times. With a bottom inlet flow of 0.30 1/min (0.08 gpm), the meas- 
ured dryout power increased eightfold to 0.37 W/g. The agreement 
between theory and experiment for the range of inlet flows meas- 
ured was good. A strong dependence on pressure for incipient 
dryout powers with and without inlet flow was not noted. 


3987 (NUREG/CR—4682) Experimental study on two- 
phase natural circulation and flow termination in a loop. Hsu, 
J.T.; Ishii, M. (Argonne National Lab., IL (USA). Reactor 
Analysis and Safety Div.). Jun 1986. Contract W-31-109- 
ENG-38. 79p. (ANL—86-32). NTIS, PC A05/MF A0l1 - 
GPO. File Number T187000267. 

In order to study the two-phase natural circulation and flow 
termination during a small break loss of coolant accident in LWR, 
a hot leg U-bend simulation loop has been built based on the two- 
phase flow scaling criteria developed under this program. The ni- 
trogen-water system has been used to isolate the key hydrodynamic 
phenomena from heat transfer problems. Various tests were carried 
out to establish the basic mechanism of the flow termination and 
reestablishment as well as to obtain essential information on scale 
effects of various parameters such as the loop frictional resistance, 
thermal center, U-bend curvature, and inlet geometry. It was found 
that the permanent termination of the natural circulation was relat- 
ed to the head balance between the hot and cold legs. The local 
flow condition at the inverted U-bend could produce intermittent 
flow, however was not related to the permanent flow termination. 
The void distribution in a hot leg, flow regime and natural circula- 
tion rate have been measured in detail for various conditions. Sig- 
nificant effects of the inlet geometry on these were observed. Near 
the flow termination conditon, large amplitude flow oscillations oc- 
curred. The occurrence of this type of flow instability is important 
for safety analyses, because it may lead to loop-to-loop oscillations 
or flow excursions in a prototype system which has a multi-loop 
configuration. 
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3988 (NUREG/CR—4694) Application of THERMIX- 
KONVEK code to accident analyses of modular pebble bed 
high temperature reactors (HTRs). Cleveland, J.C.; Greene, 
S.R. (Oak Ridge National Lab., TN (USA)). Aug 1986. 
Contract AC05-840R21400. 78p. (ORNL/TM—9905). 
NTIS, PC A05/MF AO01 - GPO. File Number TI86015285. 

The THERMIX-KONVEK code was used to model the 
steady state and dynamic thermal behavior of the US pebble bed 
modular HTR concept and trial calculations for accident conditions 
were performed. Results of these trial calculations are compared 
with other predictions by ORNL and by industrial proponents. The 
basic equations, assumptions, and calculational technique employed 
in THERMIX-KONVEK are presented. Code validation efforts 
conducted at Kernforschungsanlage-Juelich (KFA) are summarized, 
and the applicability of the code to the US pebble bed modulator 
HTR is assessed. It was concluded that the code is applicable to 
analyses-of the safety behavior of the US modular pebble bed HTR. 
Significant code validation has been conducted using out-of-reactor 
test loops at KFA. Predicted results agree well with measured data 
except for test conditions leading to asymmetric behavior which 
cannot be predicted with the two-dimensional —THERMIX- 
KONVEK model. Suggestion are made for additional code devel- 
opment including comparison of code predictions with reactor op- 
erating data. 


(NUREG/CR—4745) Energetics of smelt/water 
ene, Grace, T.M.; Robinson, R.R. (Institute of Paper 
Chemistry, Appleton, WI (USA); IIT Research Inst., Chica- 
go, IL (USA)). Oct 1986. 255p. NTIS, PC A12/MF AOl - 
GPO. File Number T187900071. 

The purpose of this work was to obtain data on the energy 
conversion efficiency (thermal to mechanical) of steam explosions 
in large scale systems by analysis of smelt-water explosions in kraft 
paper pulp mill recovery boilers and dissolving tanks. Fifty recov- 
ery boiler explosions which occurred during the period from 1966 
through 1985 were examined and energy conversion efficiencies 
were determined for 18. One dissolving tank explosion was also 
analyzed. Energy conversion efficiencies calculated as the ratio of 
the mechanical energy in the deformed structure to the thermal 
energy in the smelt were very low. The highest efficiency was 
0.37%. Only four other explosions had energy conversion efficien- 
cies greater than 0.1%. The remainder covered a 20 to 1 range 
from 0.005% to 0.1%. The kraft industries experience is thus that 


smelt-water explosions are inherently low efficiency events on a 
global basis. 


3990 (NUREG/CR—4751) Loss of feed flow, steam 
generator tube rupture and steam line break thermohydraulic 
experiments. Mendler, O.J.; Takeuchi, K.; Young, M.Y. 
(Westinghouse Electric Corp., Pittsburgh, PA (USA). Nu- 
clear Technology Div.). Oct 1986. 694p. (EPRI-NP—4786; 
WCAP—11206). NTIS, PC A99/MF AOl - GPO. File 
Number T187900114. 

The Westinghouse Model Boiler No. 2 (MB-2) steam genera- 
tor test model at the Engineering Test Facility in Tampa, Florida, 
was reinstrumented and modified for performing a series of tests 
simulating steam generator accident transients. The transients simu- 
lated were: loss of feed flow, steam generator tube rupture, and 
steam line break events. This document presents a description of (1) 
the model boiler and the associated test facility, (2) the tests per- 
formed, and (3) the analyses of the test results. 


3991 (SAND—86-0834C) Safety significance of fires. 
Berry, D.L. (Sandia National Labs., Albuquerque, NM 
(USA)). Sep 1986. Contract AC04-76DP00789. Tp. (CONF- 
860908—25). NTIS, PC A02/MF A0O1 - GPO. File Number 
1187000451. 

From Operability of nuclear power systems in normal and 
adverse environments meeting; Albuquerque, NM, USA (29 Sep 
1986). 

This paper discusses the safety significance of fires in nuclear 
power plants, as reflected by the core melt frequency estimates pre- 
sented in several probabilistic risk assessments. A review of known 
uncertainties in the fire risk estimates is presented, along with a de- 
tailed discussion of six potentially significant fire issues that have 
been overlooked by risk assessments to date. Available test and 


analysis information related to the six issues is presented or refer- 
enced, and the relationship of this information to nuclear power 
plant safety equipment survival is described. 


3992 (SAND—86-1520C) Simulator-based model for es- 
timating operator diagnosis failure probabilities. Whitehead, 
D.W.; Weston, L.M.; Graves, N.L. (Sandia National Labs., 
Albuquerque, NM (USA)). 16 Nov 1986. Contract AC04- 
76DP00789. 6p. (CONF-861 102—7). NTIS, PC A02/MF 
AO1 - GPO. File Number T1I86012653. 

From American Nuclear Society and Atomic Industrial 
Forum joint meeting; Washington, DC, USA ae Nov 1986). 

This paper presents a new method for analyzing operator re- 
covery actions following hypothesized accidents at a nuclear power 
plant. The actions analyzed were identified as part of the ongoing 
LaSalle Probabilistic Risk Assessment (PRA), a part of the NRC- 
sponsored Risk Methods Integration and Evaluation Program 
(RMIEP). In our model, the recovery actions have been broken 
down into two distinct phases: the diagnosis phase and the action 
phase. This paper pertains to the diagnosis phase, and our analysis 
uses simulator data to estimate the probability of failure-to-diagnose 
as a function of time. 


3993 (SAND—86-2235C) Perspectives on the economic 
risks of LWR accidents. Ritchie, L.T.; Burke, R.P. (Sandia 
National Labs., Albuquerque, NM (USA)). 1986. Contract 
AC04-76DP00789. 1 CONF-8609183—1). NTIS, PC 
A02/MF AO0O1 - GPO. File Number TI87000458. 

From American Nuclear Society topical meeting on radio- 
logical accidents; Washington, DC, USA (14 Sep 1986). 

Models which can be used for the analysis of the economic 
risks from events which may occur during LWR operation have 
been developed. The models include capabilities to estimate both 
onsite and offsite costs of LWR events ranging from routine plant 
forced outages to severe core-melt accidents resulting in large re- 
leases of radioactive material to the environment. The economic 
consequence models have been applied in studies of the economic 
risks from the operation of US LWR plants. The results of the anal- 
yses provide some important perspectives regarding the economic 
risks of LWR accidents. The analyses indicate that economic risks, 
in contrast to public health risks, are dominated by the onsite costs 
of relatively high-frequency forced outage events. Even for severe 
(e.g., core-melt) accidents, expected offsite costs are less than ex- 
pected onsite costs for a typical US plant. 


3994 A radiation heat transfer model for the SCDAP 
code. Sohal, M.S. (EG&G Idaho, Inc., P.O. Box 1625, 
Idaho Falls, ID 83415). Nuclear Technology; 75: No. 2, 196- 
204(Nov 1986). 

A radiation heat transfer model has been developed for 
severe fuel damage analysis that accounts for anisotropic effects of 
reficcted radiation. The model simplifies the view factor calcula- 
tion, which results in significant savings in computational cost with 
little loss of accuracy. Radiation heat transfer rates calculated by 
the isotropic and anistropic models compare reasonably well with 
those calculated by other models. The model is applies to an exper- 
imental nuclear rod bundle during a slow boil-off of the coolant 
liquid, a situation encountered during a loss-of-coolant accident 
with severe fuel damage. At lower temperatures and also lower 
temperature gradients in the core, the anisotropic effect was not 
found to be significant. 


3995 Safety margins in zircaloy oxidation and embrittle- 
ment criteria for emergency core cooling system acceptance. 
Williford, R.E. (Pacific Northwest Lab., Physical Sciences 
Building, Battelle Boulevard, Richland, WA 99352). Nuclear 
Techno ogy; 74: No. 3, 333-345(Sep 1986). Contract AC06- 
76RL01830. 

Current emergency core cooling system acceptance criteria 
for light water reactors specify that, under loss-of-coolant accident 
(LOCA) conditions, the Baker-Just (BJ) correlation must be used to 
calculate Zircaloy-steam oxidation, calculated peak cladding tem- 
peratures (PCT) must not exceed 1204°C, and calculated oxidation 
must not exceed 17% equivalent cladding reacted (ECR). An ap- 
propriately defined minimum margin of safety was estimated for 
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each of these criteria. The currently required BJ oxidation correla- 
tion provides margins only over the 1100 to 1500°C temperature 
range at the 95% confidence level. The PCT margins for thermal 
shock and handling failures are adequate at oxidation temperatures 
above 1204°C for up to 210 and 160 s, respectively, at the 95% 
confidence level. The ECR thermal shock and handling margins at 
the 50 and 95% confidence levels, respectively, range between 2 
and 7% ECR for the BJ correlation, but vanish at temperatures 
above 1100 to 1160°C for the best-estimate Cathcart-Pawel correla- 
tion. However, use of the Cathcart Pawel correlation for "design 
basis” LOCA calculations can be justified at the 85 to 88% confi- 
dence level if cooling rate effects can be neglected. 


3996 Low-level waste injury: liability, insurance, and in- 
demnification. Merz, J.F. (Westinghouse Electric Co 
Pittsburgh, PA). Insurance Counsel Journal; 53: No. 3, 3 2- 
381(Jul 1986). 

It would be worth developing compatible policies to address 
the issues involving third-party liabilities which remain unanswered 
before the different states and interstate compact agreements imple- 
menting the Low Level Radioactive Waste Policy Act develop a 
range of approaches. A plan that draws resources from a number of 
states would have economic and technological benefits, and could 
help ensure public confidence in the management of low level ra- 
dioactive wastes. Interstate i and coordination to 
produce such a plan would benefit from a Congressional mandate. 
An appendix arranged alphabetically by state illustrates the range 
of immunity/waiver, insurance, and limits that already exist. 


3997 Simulation of heat and mass transfer in molten 
core/concrete interactions. Paik, I.K.; Abdel-Khalik, S.I. 
a of Wisconsin-Madison, Dept. of Nuclear Engineer- 

g, Madison, WI 53706). Nuclear Technology; 74: No. 1, 93- 
103dul 1986). 

The heat and mass transfer processes taking place in self- 
heated pools growing in soluble, gas-releasing solid beds have been 
investigated. Simulating experiments have been used to examine the 
effects of power density, pool-to-bed density ratio, and volumetric 
gas release ratio on the evolution of pool shape. A computer pro- 
gram, UWMCCI, has been developed and used to compare the ex- 
perimental data to predictions of both gas-film- and gas-bubbling- 
type heat transfer models. The program has also been used parame- 
trically to compare these two types of models at prototypical gas 
release rates. 


3998 FAID/SPAR field tests at Kahl: A final report. 
McKenzie, J.M.; Self, B.G.; Crawford, T.J.; Suber, L.A. 
(Sandia National Labs., Albuquerque, NM). Nuclear Materi- 
als Management; 15: 462-465(1986). (CONF-860654—). 

From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orleans, LA, USA (22 Jun 1986). 

LWR fuel assemblies are convenient units for item account- 
ing. A pplication of a fuel assembly seal which gives both integrity 
and a unique identity to the fuel assembly offers the potential of in- 
creased safeguards over present methods. This is particularly the 
case if the seal can be read at frequent intervals. The BWR Kahl 
reactor has been used to field evaluate FAID type ultrasonic seals. 
Twenty-four seals were applied to fresh fuel assemblies before their 
being placed in the reactor core. At convenient times when the re- 
actor was shut down and the fuel moved to the spent fuel storage 
pool, the seal’s identity and integrity were checked with a seal pat- 
tern reader (SPAR). After the reactor was decommissioned all seals 
were reidentified and their integrity checked. Five seals were re- 
moved from their fuel assemblies and embrittlement of the fracture 
link observed. Several seals were in the reactor core for three 
years. 


3999 A modified inspection procedure for Light Water 
Reactor safeguards. de Montmollin, J.M.; Sonnier, C-.S. 
(Sandia National Labs., Albuquerque, NM). Nuclear Materi- 
als Management; 15: 45-49(1986). (CONF-860654—). 

From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orleans, LA, USA (22 Jun 1986). 

Safeguards for Light Water Reactors (LWR’s) are based on 
annual inventory verifications, supplemented by surveillance cam- 
eras to verify that there have been no unreported changes in the 


inventory. Interim inspections at three-month intervals are primari- 
ly to recover camera records. A modification of the surveillance 
equipment and procedures is suggested whereby surveillance 
records could be sent by the operator to the IAEA at scheduled 
times. If the records indicated no spent-fuel shipments, the three- 
month interval between inspections could be extended. It is estimat- 
ed that about three-fourths of the interim inspections could thereby 
be eliminated without compromising present inspection criteria in 
any way. 


4000 Reflections on Chernobyl. Weinberg, A.M. (Insti- 
tute for Energy Analysis, Oak Ridge Associated Universi- 
ties, Oak Ridge, TN 37831-0117). Nuclear Materials Manage- 
ment; 15: 20-23(1986). (CONF-860654—). 

From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orleans, LA, USA (22 Jun 1986). 

In this paper the author discusses issues surrounding the 
Chernobyl nuclear accident and the possibility of inherently safe re- 
actors. The author concludes that the possibility of inherently safe 
reactors is a powerful existence theorem and believes that eventual- 
ly some inherently safe reactors will be built and their inherent 
safety demonstrated. 


Tightly coupled simulation of nuclear reactor tran- 
sients with artificial intelligence. Makowitz, H.; Ragheb, M.; 
Laats, E.T.; Bray, M.A. (Cray Research, Inc., Los Alamos, 
NM). Transactions of the American Nuclear Society; 50: 52- 
54(Nov 1985). (CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

The authors’ current efforts are directed toward exploring 
new avenues of research in simulation of nuclear reactor kinetics 
transients with artificial intelligence (AI). Being examined are ad- 
vanced graphics systems such as the Nuclear Plant Analyzer de- 
signed to run in parallel with the RELAPS code, faster than real- 
time best-estimate simulations, the utilization of the multi-CPU 
super computers, and simulation as knowledge by attempting to de- 
velop new assessment methodologies for artificial intelligence sys- 
tems and their associated interfaces. This new and fertile area of re- 
search should be viewed by the educational and university commu- 
nity as an indication of the future possibilities for AI developments 
in a number of academic and engineering disciplines. 
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4002 (AD-A—171513/5/XAB) Assessment of energy- 
storage technologies for Army facilities. Final report. Kedl, 
R.J.; Sohn, C.W. (Army Construction Engineering Re- 
search Lab., Champaign, IL (USA)). May 1986. 97p. 
(CERL-TR-E—86-04). NTIS, PC A05/MF A0Ol1. 

This report assesses energy-storage concepts having potential 
applications to Army facilities. Commercially available thermal, 
mechanical, and electrical storage systems are described. Use of 
such systems could benefit the Army in the general areas of electric 
load management, energy conservation, and/or increased capacity 
of installed heating, ventilating, an air-conditioning equipment. 


2501 Magnetic 
REFER ALSO TO CITATION(S) 3720, 4579 
2506 Thermal 


4003 (CONF-860641—, pp 58-64) Man-made aquifer 
thermal energy storage (ATES). Pilot —_ Giebe, R.; 
Kuebler, R.; Fisch, N.; Sohns, J.; Hahne, E. 1986. NTIS 
(US Sales Only), PC A14/MF AOl. File Number 
DE87770021. 

From North Sun ‘86 - international conference; Copenhagen, 
Denmark (10 Jun 1986). 

Construction and first operational results of a man-made aq- 
uifer thermal energy store are presented. The aquifer store with a 
volume of 1050 m° is filled with water and gravel and enclosed by 
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a High Density PE-Liner. The store is integrated in a space-heating 
system with heat pump, unglazed collectors and a low-temperature 
distribution system. Construction costs are shown in detail and 
compared with earlier estimates. The construction costs were about 
184 US $ per m* of water equivalent. First operational experiences 
show a good stratification during charging and quite high heat 
losses as the surrounding soil is not yet in quasi-steady-state condi- 
tion. 


4004 (ORNL/Sub—84-47999/2) Development of ammo- 
nia-sodium bromide heat pump/dual temperature storage con- 
cept. Final report. Rockenfeller, U. (Nevada Univ., Boulder 
City (USA). Desert Research Inst.). Oct 1986. Contract 
AC05-840R21400. 151p. NTIS, PC A08/MF A0O1; 1; GPO 
Dep. File Number DE87002328. 

An effective dual temperature heat pump/storage system can 
be based on the use of ammoniated complex compounds as the stor- 
age medium and heat pump working fluid. This report describes the 
development of an ammoniated complex system, suitable for dual 
temperature storage, chill storage and heat pumping, as well as the 
hardware design required for the heat pump/storage operation. 
Several storage media modifications, heat exchanger designs, and 
reaction related parameters were investigated in terms of effective 
heat pumping, dual temperature storage and chill storage character- 
istics. The modifications were tested in a subscale prototype and 
compared to the results of the basic experiments performed in 
Phase I of this project. The computer model developed in Phase I 
was refined. The sorption reactions and their thermodynamic prop- 
erties are described as a function of reaction progress allowing co- 
efficient of performance (COP) predictions at varying building 
loads. A comparison of this system with state-of-the-art thermal 
storage systems was performed considering the energy density, op- 
erating cost, and the environmental impact reflected in building 
codes. 


4005 Permeability of Ironton-Galesville sandstone at 
elevated temperature and pressure. Blair, S.C. (Lawrence 
Livermore National Lab., Livermore, CA). pp 33-37 of En- 
erstock 85. Hull, Quebec, Canada; Canadian Government 
Pub. Centre Supply and Services (1985). (CONF-850905—). 
Contract W-7405-ENG-48. 

From ENERSTOCK '85 - international conference on 
energy storage for building heating and cooling; Toronto, Canada 
(22 Sep 1985). 

A series of permeability tests have been conducted at elevat- 
ed temperature and pressure on samples of Ironton-Galesville sand- 
stone. These tests were in support of the Aquifer Therma: Energy 
Storage (ATES) site in St. Paul, Minnesota, operated by the De- 
partment of Energy. Laboratory tests at conditions representatives 
of those imposed by an ATES facility on storage aquifers are im- 
portant, as they can assist in identifying harmful processes that may 
be occurring in an aquifer. This paper reports permeability of core 
samples to two different fluids with time at temperatures of 
25,90,125, and 150°C. The results presented here indicate that on 
the time scale of days, the flow of heated groundwater, at flow 
rates equivalent to those in the near-well region, can cause exten- 
sive dissolution of cementing agents and loss of mechanical strength 
in the sandstone cores. The data also indicate that during heating of 
the core, permeability is reduced by pore throat blockage accompa- 
nying the liberation of fine particles. 


4006 Monitoring of hot water plume movements in an 
aquifer with borehole/surface \vity measurements. 
Tsang, C.; Wilt, M.J. (Earth Sciences Div., Lawrence 
Berkeley Lab., Univ. of California, Berkeley, CA). pp 138- 
143 of Enerstock 85. Hull, Quebec, ; Canadian Gov 
ernment Pub. Centre Supp ly and Services (1985). (CONF- 
850905—). Contract AC03-76SF00098. 

From ENERSTOCK ‘85 - international conference on 
energy storage for building heating and cooling; Toronto, Canada 
(22 Sep 1985). 

The present paper proposes the use of surface resistivity 
measurements coupled with downhole electrodes at aquifer level to 
provide an economical, continuous monitoring of hot water plume 
movements. Calculations were performed to show the feasibility of 
the concept and the expected magnitudes of resistivity measure- 
ments for a number of cases. A three-dimensional resistivity model 
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developed at Berkeley was used to study the change in resistivity 
due to the introduction and movements of a hot water plume. Re- 
sults indicate that the resistivity anomaly is much greater using the 
downhole electrode than for surface arrays without a downhole 
electrode and that the data may be used to roughly characterize the 
hot water plume and its boundaries. 


4007 Designing the most cost-effective thermal storage 
for cooling in new buildings. de la Moriniere, O. (Ingenieur 
des Ponts et Chaussees, Agence Francaise pour la Maitrise 
de 1’Energie, Paris). pp 554-561 of Enerstock 85. Hull, 
Quebec, ; Canadian Government Pub. Centre Supply 
and Services (1985). (CONF-850905—). 

From ENERSTOCK ‘85 - international conference on 
energy storage for building heating and cooling; Toronto, Canada 
(22 Sep | 1985). 

In new commercial buildings with demand meters, thermal 
storage is already cost-effective. Most common systems use ice 
banks or chilled water tanks as a cool storage. Systems using the 
structural mass of the building (hollowcore concrete slabs), if neces- 
sary improved by the latent heat of phase change materials — 
inside their cores, are very attractive but not yet widespread. There 
are two strategies: the cheapest strategy, partial storage displaces 2/ 
3 ef odie Gunakd Gee ain Satiae > O6 ives awe 
U.S. buildings). The more expensive strategy of full demand avoid- 
ance can shift almost all the cooling demand. 
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REFER ALSO TO CITATION(S) 4292, 4503 


4008 (CONF-860810—33) Battery requirements for 
urban electric vans. Patil, P.G.; Walsh, W.J. (USDOE, 
Washington, DC; Argonne National Lab., IL (USA)). 1986. 
Contract W-31-109-ENG-38. 8p. NTIS, PC A02/MF A011; 
1; GPO Dep. File Number DE87001523. 

From Intersociety energy conversion engineering confer- 
ence; San Diego, CA, USA (25 Aug 1986). 

The Department of Energy (DOE) has carried out an inten- 
sive study of battery requirements for electric vans, and developed 
a mission-directed goals package for each of the principal battery 
contenders for this application. These goals were based on the as- 
sumption that vehicle range and acceleration must be fully met 
throughout each battery discharge. Under this assumption, the 
design point is the end-of-life condition, defined as the last cycle in 
which both power and energy requirements can be fulfilled. A 
light-weight, low-rolling-resistance van with an improved version 
of the ac powertrain being developed by Eaton was chosen as the 
hypothetical baseline vehicle. A modified FUDS cycle was selected 
along with assumptions of 3 M? frontal area, 0.37 drag coefficient, 
and a rolling resistance of 0.008. State-of-art characteristics and 
design interrelationships were developed for each battery technolo- 
gy, and the degree of advance expected by 1995 was projected. For 
each battery candidate, a least-cost combination of performance and 
operating characteristics was determined. The analysis included the 
peak power vs specific energy and depth-of-discharge (DOD), 
cycle life vs DOD, cost vs onboard energy and power, and kWh 
size effects. The resultant R & D goals for the electric van battery 
are presented, including early-in-life and end-of-life energy over the 
drive cycle, peak power, battery weight and volume, battery life, 
costs, and allowable frequency of repair. 


4009 (CONF-8604116—7) Stable iron disulfide second- 
ary cell with LiCl-LiBr-KBr electrolyte. Kaun, T.D. (Ar- 
gonne National Lab., IL (USA)). 1986. Contract W-31-109- 
ENG-38. 7p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE87001576. 

From International workshop on high temperature molten 
salt batteries; Ar; ponne, IL, USA (16 Apr 1986). 

Results of innovations in the Li-Al/FeS, cell are reported. 
This cell incorporates two major changes from earlier cells of this 
type: a novel electrolyte, 25 mol % LiCl-37 mol % LiBr-38 mol % 
KBr (mp 310°C) and a high loading density (2.4 Ah/cm*) for the 
FeS, electrode, which is then operated only on its higher voltage 
plateau (1.75 avg. V vs LiAl). This cell design is designated "dense 





upper-plateau (U.P.) FeS, cell” to distinguish it from the conven- 
tional "two-plateau (T.P.) FeS: cell.” Prismatic bicells (24 to 48 Ah 
capacity) of 100 cm? separator area (BN felt) were fabricated for 
evaluating performance and cycle life. Cycle life testing was con- 
ducted at 397°C with a 4h discharge rate (50 mA/cm?) and 8-h 
charge rate (25 mA/cm?). For these conditions, the first cell exhib- 
ited 89% utilization of the U.P. FeS, electrode capacity, and the 
voltage/capacity characteristics of the U.P. FeS, electrode contin- 
ued to show virtually no change after 400 cycles (5400 h) of oper- 
ation. The energy density of this U.P. FeS, cell is enhanced as a 
result of approximately 50% higher utilization of cell capacity and 
a 10% higher average discharge voltage at 50 mA/cm? than a com- 
parable T.P. FeS, cell. Specific power at 80% depth of discharge 
(DOD) is also enhanced by approximately 100% because the cell 
voltage at that point in the discharge is about 0.3 V higher than 
that of the T.P. FeS, cell with much lower internal cell resistivity. 


4010 (CONF-8604116—8) Power performance of 
LiAISi/(FeNi)S: cells. Redey, L. (Argonne National Lab., 
IL (USA)). 1986. Contract W-31-109-ENG-38. 8p. NTIS, 
PC A02/MF AOI; 1; GPO Dep. File Number DE87001577. 

From International workshop on high temperature molten 
salt batteries; Argonne, IL, USA (16 Apr 1986). 

Half-cell and model-cell experiments have been conducted to 
investigate the electrochemical performance of (Fe-Ni)S2 electrodes 
and Li-Al-Si/(Fe-Ni)S2 cells. The electrodes, fabricated with 0.5- to 
2-Ah theoretical capacity, have been investigated in both LiCl- 
LiBr-KBr and LiF-LiCL-LiBr electrolyte in the temperature ranges 
of 320 to 500°C and 450 to 500°C, respectively. Nickel-sulfide ad- 
ditive was found to improve the kinetics of the FeS, electrode. 
Power performance and charge acceptance of the cell improves to 
a great extent when LieS is used in excess of the stoichiometric 
amount required by the metal sulfide formation. The presence of 
lithium sulfide at the end of charge provides a unique overcharge 
protection mechanism. 


4011 (CONF-8604116—9) Reference-electrode systems 
and their application in Li/MS/sub x/ battery research. 
Redey, L. (Argonne National Lab., IL (USA)). 1986. Con- 
tract W-31-109-ENG-38. 10p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE87001579. 

From International workshop on high temperature molten 
salt batteries; Argonne, IL, USA (16 Apr 1986). 

Three reference electrode systems, Li-Al vertical bar Lit, Ni 
vertical bar NisS: vertical bar S*, and Ag vertical bar Ag*, are 
described briefly and evaluated on the basis of experience gained 
during about 200,000 test hours. The Li-Al vertical bar Li* system 
has been selected as the primary standard because of the conven- 
ience of in situ calibration and the availability of a technique that 
unmistakably manifests the standard condition of the electrode. The 
Ni vertical bar NisS2 reference electrode is extremely stable, with 
slow potential shift of no more than +- 2 to 3 mV during thou- 
sands of hours of operation. The short-range stability (less than 100 
hours) is +- 0.1 mV. Advantages of the Ag vertical bar Ag* mem- 
brane electrode system are the perfect chemical isolation from the 


rest of the cell and the possibility of miniaturization by means of 


0.5- to 1.0-mm-OD Pyrex capillaries. 


4012 (CONF-8604116—11) Materials selection for 
molten salt battery components, Smaga, J.A. (Argonne Na- 
tional Lab., IL (USA)). 1986. Contract W-31-109-ENG-38. 
17p. NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File Number 
DE87001575. 
From International or. on high temperature molten 
salt wee S Argonne, IL, USA (16 fa 1986). 
te materials for the ware used in Li-alloy/FeS/ 
sub x/ = = a 1D cells are reviewed in this paper. Intermetallic layer 
formation on negative electrode components is discussed, and meth- 
ods to alleviate this deleterious reaction are examined. For the FeS 
electrode, the relative merits of current collectors made with low- 
carbon steel or nickel are compared. The FeS, electrode imposes 
the most stringent requirements for current collectors, but the de- 
velopment of ceramic-coated substrates may overcome some of the 
limitations of currently used materials, such as molybdenum. Both 
BN-felt and MgO-powder separators have demonstrated successful 
performance in operating cells, but advances in the fabrication of 
ceramic structures have not been fully applied to separator devel- 
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opment. Similarly, alternative feedthrough designs may offer im- 
provements over the compression-type feedthroughs that are cur- 
rently used. 


4013 (CONF-8604267—Absts., pp 20-21) a of 
transitions in intercalation 


phase Ts 
West, K.; Zachau-Christiansen, B.; Atlung, 3 
Tekniske ” Hoejskole, Lyngby. Fysisk Kemisk Inst.). A 
1986. (In Danish). NTIS (US Sales Only), PC A04, 
A01. File Number DE87750094. 

From General and applied electrochemistry in Denmark; 
Lyngby, Denmark (9 Apr 1986). 


4014 (CONF-8604267—Absts., P 22-23) Lithium bat- 
tery with an intercalation electrode. A eo Jacobsen, T.; 
West, K.; Zachau-Christiansen, B.; Knutz, B:; Shaarup, S. 
(Danmarks Tekniske Hoejskole, Lyngby. Fysisk ae 
Inst.). Apr 1986. (In Danish). NTIS (US Sales Only), PC 
A04/MF A01. File Number DE87750094. 

From General and applied electrochemistry in Denmark; 
Lyngby, Denmark (9 Apr 1986). 


4015 (CONF-8604267—Absts., pp ies Vanadium 
oxides as electrode materials for rechargeable lithium cells. 
West, K.; Zachau-Christiansen, B.; Jacobsen, T.; Atlung, S. 
(Danmarks Tekniske Hoejskole, e,_Lyngby. Fysisk ae 
Inst.). Apr 1986. (In Danish). NTIS (US Sales Only), PC 
A04/MF A01. File Number DE87750094. 

From General and applied electrochemistry in Denmark; 
Lyngby, Denmark (9 Apr 1986). 


4016 (CONF-8604267—Absts., pp vain ee for 
new solid electrolytes for Li-ion conductors. P ulsen, F.W. 
(Forsoegsanlaeg Risoe, Roskilde, Denmark. Metallurgiafde 
lingen). Apr 1986. (In Danish). NTIS (US Sales Only), PC 
A04/MF AO01. File Number DE87750094. 

From General and applied electrochemistry in Denmark; 
Lyngby, Denmark (9 Apr 1986). 


4017 (CONF-8604267—Absts., pp 16-17) Solid electro- 
ational Laboratory. 


lyte research at Risoe N Andersen, N.H.; 
Bentzen, J.J.; Mogensen, M.; Poulsen, F.W.; Soerensen, 
O.T. (Forsoegsanale Risoe, Roskilde, Denmark. Metallur- 
giafdelingen). Apr 1986. (In Danish). NTIS (US Sales 
Only), PC A04/MF AO1. File Number DE87750094. 

From General and applied electrochemistry in Denmark; 
Lyngby, Denmark (9 Apr 1986). 


4018 (CONF-8604267—Absts., pp 26-27) Thin solid 
electrolyte layers on lithium electrodes. Mogensen, M.; Poul- 
sen, F.W. — g Risoe, Roskilde, Denmark. Me- 
tallurgiafdelingen). Apr 1986, (In Danish). NTIS (US Sales 
Only), PC A04/MF AO1. File Number DE87750094. 

From General and applied electrochemistry in Denmark; 
Lyngby, Denmark (9 Apr 1986). 


4019 (CONF-8604267—Absts., pp 28-29) Cathode ma- 
terials for the lithium polymer battery. Koksbang, R.; Mall- 
ing, J.; Yde-Andersen, S. (Laboratoriet for Energiforskning, 
Odense, Denmark). Apr 1986. (In Danish). NTIS (US Sales 
Only), PC A04/MF A01. File Number DE87750094. 

From General and applied electrochemistry in Denmark; 
Lyngby, Denmark (9 Apr 1986). 


4020 (CONF-8604267—Absts., pp 32-33) Testing of 
Nasicon ceramic in Na/Na cells at temperatures between 
150degC and 300degC. Yde-Andersen, S.; Hoej, J.; Engell, J. 
(Laboratoriet for Energiforskning, Odense, Denmark; Dan- 
marks Tekniske Hoejskole, Lyngby. Inst. for ae 
tri). Apr 1986. (In Danish). NTIS (US Sales Only), PC 
A04/MF AO1. File Number DE87750094. 

From General and applied electrochemistry in Denmark; 
Lyngby, Denmark (9 Apr 1986). 
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(EUR—10284-EN) Advanced battery ——. 


project phase II. Final report. Hooper, 

dersen, E.K.; Atlung, S. (eds.). sonmieaion of the E 

an Communities, Luxembourg. Directorate General _Infor- 
mation Market and Innovation; UKAEA Atomic Energy 
Research Establishment, Harwell). 1986. 182p. Commission 
of the European Communities, Luxembourg. Office of Offi- 
cial ‘a of the European Communities. 


This an Anglo/Danish research programme had as its 
primary goal the fabrication and evaluation of small test cells based 
upon thick-film technology with lithium anodes and solid electro- 
lytes, either composites or polymers. A maximum operating temper- 
ature of 200/sup 0/C was taken as a target for these cells. At the 
same time, the necessity of continuing materials evaluation and 
basic electrochemical studies was recognised and this work was 
carried out in parallel with cell construction and testing. 


4022 (LBL—22180) Future directions in molten salt re- 
search as it relates to energy Cairns, E.J. (Lawrence 
Berkeley Lab., CA (USA)). Apr 1986. Contract AC03- 
76SF00098. 4p. (CONF-8604116—10). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87001723. 

From International workshop on high temperature molten 
salt batteries; Argonne, IL, USA (16 Apr 1986). 

There is now a window of opportunity for new, high-per- 
formance batteries to be developed and enter various markets, 
before other advanced systems are developed. It appears feasible to 
develop a molten-salt battery capable of 200 W/kg, 200 W-h/kg, 
500+ deep cycles, and at least 2 years operating life, with a cost 
acceptable for specialty applications. These cells are very robust, 
can resist many thermal cycles, have a good packing density, and 
require only simple temperature control. 


4023 (N—86-26677) Nickel-hydrogen separator develop- 


ment. Gonzalez-Sanabria, O.D. (National Aeronautics and 
Space Administration, Cleveland, OH (USA). Lewis Re- 
search Center). 1986. 8p. (NASA-TM—87332; E—3076). 
NTIS, PC A02/MF AO1. 

From 21. intersociety energy conversion engineering confer- 
ence; San Diego, CA, USA (25 Aug 1986). 

The separator technology is a critical element in the nickel- 
hydrogen (Ni-H2) systems. Previous research and development 
work carried out at NASA Lewis Research Center has determined 
that separators made from zirconium oxide (ZrO2) and potassium 
titanate (PKT) fibers will function satisfactorily in Ni-H2 cells with- 
out exhibiting the problems associated with the asbestos separators. 
These separators and their characteristics were previously dis- 
cussed. A program was established to transfer the separator tech- 
nology into a commercial production line. A detailed plan of this 
program will be presented and the preliminary results will be dis- 
cussed. 


4024 (Risoe-M—2540) Composite Li-conducting solid 
electrolytes. Poulsen, F.W. (Risoe National Lab., Roskilde 
(Denmark)). Jun 1986. 96p. NTIS (US Sales Only), PC 
A05/MF A01. File Number DE87750088. 

This is the final report for a joint project between the Metal- 
lurgy Department and Physics Department at Risoe National Labo- 
ratory. Results on alumina based composite electrolytes containing 
Lil, LiBr and LisN are summarized. tal methods covered 
are ac-impedance, x-ray and neutron diffraction, SANS, BET and 
electron microscopy. The influence on the observed ionic conduc- 
tivity from different fabrication methods, source of chemicals, spe- 
cific surface area of alumina, composition, and temperature has 
been studied. Reprints of 6 published papers are included in the 
present report. EFP-82. EFP-83. 34 refs. 


4025 (SAND—86-2446C) Proposed simplified Federal 
Urban Driving Schedule (FUDS) cycle for battery cyclic test- 
ing. Butler, P.C.; Hardy, K.; Matricardi, V. (Sandia Nation- 
al Labs., Albuquer pe NM nto. 8 EG and G Idaho, Inc., 
Idaho Falls (USA); Washington, DC 
(USA)). 1986. po re OA TODERGTES. 13p. (CONF- 
8610122—8). NTIS, PC A02. File Number DE87002053. 


From 8. international electric vehicle symposium; Washing- 
ton, oye USA oe Oct 1986). 

EHP Battery Test Working Task Force has developed a 
enna version of the Federal Urban Driving Schedule power pro- 
file for electric vehicle battery testing. The advantages of this cycle 
include the reduction in hardware and software costs required to 
perform the test, the possibility of deriving additional battery char- 
acteristics from the test data, and the reduction in vehicle range un- 
certainty by utilizing a short cycle. Comparative analyses of the ref- 
erence cycle and the simple cycle indicate good agreement of sev- 
eral important battery parameters. 


Jumbo battery-powered cargo transporter begins 
cat: ot Geis tine eee to eos ee a nae 
electric vehicles for industry. Battery Man; 28: No. 4, 22- 
24Apr 1986). 

A first-of-its-kind lead battery-powered cargo transporter has 
been placed in service by Flying Tigers Line, Inc., temporarily for 
test in Chicago. The jumbo electric transporter, being used by 
Flying Tigers to more economically and efficiently load and unload 
its planes is described. The recent introducing of this 31,000-Ib. 
gross weight (including batteries) tractor-flatbed roller combination 
electric vehicle is the latest in a growing number of heavy-duty 
electrics coming into wide-spread use in the airline, ocean shipping, 
mining, agricultural, manufacturing, and other industries. 


4027 Degradation of ionic membranes in the zinc/ferri- 
cyanide battery. Assink, R.A.; Arnold, C. (Sandia National 
Labs., Albuquerque, NM 87185). pp 87-93 of Industrial 
membrane processes. White, R.E.; Pintauro, P.N. New 
York, NY; American Institute of Chemical Engin 
(1986). (CONF-8505288—). Contract AC04-76DP00789. 

From Spring national AIChE meeting on industrial mem- 
brane process; Houston, TX, USA (24 May 1985). 

Homogeneous and radiatively grafted membranes were eval- 
uated as separators for the zinc/ferricyanide storage battery. An ac- 
celerated aging test demonstrated that membrane failures could be 
attributed to both mechanical and chemical mechanisms. A series of 
radiation grafted membranes using fluorinated film substrates were 
prepared by RAI Research Corporation. One of these membranes 
has exhibited a 79.3% average energy efficiency for over 700 
charge/discharge cycles in a test cell. 


Characterization of polypyrrole/sulfonated metal 
canes electrodes. Linkous, C.A.; Teoh, H.; Velaz- 
quez Rosenthal, M. (Brookhaven National Lab., Dept. of 
Applied Science, Upton, NY 11973). pp 416-417 of Proceed- 

ings of the 1986 Spring a of the Electrochemical So- 

ciety. Vol. 86-1. Pennington, NJ; The Electrochemical Soci- 
ety (1986). (CONF-860540—). Contract AC02-76CH00016. 

From 169. meeting of the Electrochemical Society; Boston, 
MA, USA (4 May 1986). 

This paper discusses characterization of polypyrrole/suforat- 
ed metal phthalocyanine electrodes. It has previously been shown 
that pyrrole can be oxidized in an electrochemical cell to produce 
an electronically conductive polymer on the anode surface. The act 
of electropolymerization generates a positive charge which must be 
neutralized by the incorporation of anionic species into the film as 
it forms. Thus one may possibly incorporate any anionic species 
into a polypyrrole film. Sulfonated phthalocyanines can be synthe- 
sized either by performing a template reaction, where sulfo-phthalic 
acid condenses around a metal cation in a melt of urea to form a 
tetrasulfonate, or by direct reaction of the metal macrocyle with 
fuming sulfuric aid to form a distribution of sulfonated products 
(MPc(SO/sub 3//sup -/)/sub x/). 
4029 The Department of Energy's Electrochemical Stor- 
age Program and its role in education. Landgrebe, A.R.; 
Meredith, R.E. (U.S. t. of Energy, Washington, DC 
20585). “ap 903 of of the 1986 Spring meeting 
of the Electrochemical Society. Pennington, NJ; The Elec- 
trochemical Society (1986). (CONF-860540—). 

From 169. meeting of the Electrochemical Society; Boston, 


MA, USA (4 May 1986). 
This paper discusses the Department of Energy's Electro- 
chemical Storage Program and its role in education. Within this 





project the major areas of interest to higher education are: 1. Ex- 
ploratory Research in which the general objective is to identify, 
evaluate and initiate development of new electrochemical couples 
with the potential to meet or exceed advanced battery and electro- 
chemical system performance goals. Efforts also include R&D on 
inorganic-electrolyte ambient-temperature lithium cells and explora- 
tory research on ion-conducting polymers and surface layers on re- 
active metals. 2. Applies Science Research which attempts to use a 
wide range of techniques to attack problems facing the battery sys- 
tems under development by the ETD project. 3. Air Systems Re- 
search which deals with subjects such as metal/air batteries and 
fuel cells that have common problems involving air electrodes. 
Such electrodes, in their present state of development, are one sev- 
eral components limiting the life and performance of these electro- 
chemical systems. 


4030 Testing and evaluation of industrial lead-acid bat- 
tery for utility load-leveling application. Varma, R.; Folke, 
E.S.; Corp, D.S.; Re ag T.G. (Chemical Technology Div., 
Argonne National Lab., Sora TL 60439). pp 595-596 of 
oS of maa 1986 = of the Electro- 
chemical ety. P lectrochemical So- 
a (1986). ty, Pennington, NI Saas W-31-109-ENG- 


From 169. meeting of the Electrochemical Society; Boston, 
MA, —_™ (4 May 1986). 
tudies have indicated that lead-acid batteries can be built to 
meet oct technical requirements for storing energy for load-leveling 
applications. Both utilities and customers can benefit from the use 
of commercially available lead-acid batteries, in peak shaving and 
load management. This paper is a discussion of tests conducted at 
the National Battery Test Laboratory on a state-of-the-art industrial 
lead-acid battery, a C&D Battery Type 3C-170-31. The tests were 
performed for the two major reasons: (1) to study various battery 
parameters such as temperature and electrolyte stratification, oper- 
ating efficiencies, and cycle time and (2) to develop general test 
procedures useful in evaluating prototypes and developmenial cells 
intended for load-leveling applications. 


4031 Microstructure control in chromium electrodeposi- 
tion from KCI-LiCi eutectic. Varma, R.; Vargas, T. (Chemi- 
cal Technology Div., Argonne National Lab., Argonne, IL 
os pp 584-585 of Proceedings of the 1986 Spring meet- 
of the Electrochemical Society. Pi NJ; The 
lectrochemical Society (1986). ‘CONF-860540—). Con- 

tract W-31-109-ENG-38. 

From 169. meeting of the Electrochemical Society; Boston, 
MA, USA (4 May 1986). 

For long-term operation, the cathode current collector of a 
sodium-sulfur battery must be able to withstand corrosive attacks in 
molten polysulfide/sulfur at 350°C. Chromizing and aqueous elec- 
troplating of mild steel does not provide complete corrosion protec- 
tion in the Na/sub 2/S/sub x//S environment. Electrodeposition of 
chromium from molten chloride electrolyte (e.g., CrCl/sub 2/ dis- 
solved in KCI-LiCl eutectic) represents an attractive alternative. 
The (KCI-LiCl) eutectic-CrCl/sub 2/ melt is hydrogen-free, 
oxygen-free, and highly conductive. Chromium can be electrodepo- 
sited from this electrolyte at efficiencies close to 100% at tempera- 
tures of 400 to 500°C. Improvements in morphology of chromium 
electrodeposits, achieved by using an initial nucleating pulse during 
the film growth process, has enabled production of coherent, crack- 
free, and well-adhering deposits of chromium on stainless steel. Ex- 
perimental results are presented concerning the influence of chro- 
mium speciation and concentration in the electrolyte, as well as the 
effect on mass-transport control on the electrocrystallization proc- 
ess. 


4032 Development and evaluation of sulfonated polysul- 
fones for electrochemical applications. Arnold, C. Jr.; Assink, 
R.A. (Sandia National Labs., Albuquerque, NM 87185). pp 
657 of Proceedings the 1986 Spring meeting of the Elec- 


trochemical Society seston}. NJ; The Electrochemical 
Society (1986). (CONF-860 

From 169. meeting of the Society; Boston, 
MA, USA (4 whew | 1986). 

The ea by Lockheed is an 
example of a battery that requires a membrane which is both oxida- 
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tively stable and inexpensive. Stability screening tests indicate that 
commercially available membranes other than perfluorinated types 
(perfluorosulfonate membranes such as DuPont's Nafion are too ex- 
pensive for most battery applications) undergo oxidation when ex- 
posed to alkaline ferricyanide. In contrast, sulfonated polysulfones 
were found to be resistant to attack by ferricyanide and provided 
75% energy efficiencies in cycling experiments. It was felt that fur- 
ther increases in efficiency could be obtained by property optimiza- 
tion. Decreases in area resistivity, for example, should result in en- 
hanced voltaic efficiency. The attainment of maximum energy effi- 
ciencies was the objective of this study. To achieve this goal, the 
effect of varying the following parameters was investigated: 1) SO/ 
sub 3//triethylphosphate (TEP)/polysulfone (PS) ratio; 2) mem- 
brane thickness; 3) continuous extraction techniques; and 4) the in- 
troduction of porosity. 


Fluidized-bed electrodes. Evans, J.W. (Materials 
oa Molecular Research Div., Lawrence Berkeley Lab. and 
Dept. of Materials Science and Mineral Engineering, Univ. 
of California, Berkeley, CA 94720). pe 898-899 of Proceed- 
ings of the 1986 ar es of . soled tae tH O. 

lectrochemi: ety (198 
(CONF 360580 5. 


From 169. meeting of the Electrochemical Society; Boston, 
MA, USA (4 May 1986). 

In the production of large quantities of metal or chemicals, 
electrochemical reactions are at a distinct disadvantage compared 
to mere chemical ones. Electrochemical reactions are inherently 
heterogeneous, taking place at the interface between an electronic 
conductor (the electrode) and an ionic one. Consequently mass 
transport places a rigid upper limit on the rate of reaction per unit 
area of electrode and thereby on the productivity of the cell. There 
are then two methods of circumventing this limitation on produc- 
tivity; improved mass transport between electrolyte and electrode 
or increased electrode surface area. Many attempts have been made 
to implement the first (e.g. stirring of electrolytes by injected bub- 
bles) and second (e.g. porous electrodes) approaches; the fluidized- 
bed electrode is an attempt to implement both simultaneously and is 
discussed in detail in this presentation. 


4034 The electrochemistry of aluminum anodes for alu- 
minum/air batteries. Real, S.; Urquidi-Macdonald, M.; Mac- 
donald, D.D. (Chemical Engineering and Chemistry Lab., 
SRI International, Menlo Park, CA 94025). pe > 907-908 of 
pi nearing gs of the 1986 Sprin —_— of the Electro- 
chemical iety. Pennington, NJ; lectrochemical So- 
ciety (1986). (CONF-860540—). 

From 169. meeting of the Electrochemical Society; Boston, 
MA, USA (4 May 1986). 

Alumium/air batteries (AABs) are being actively developed 
as power sources for transportation systems, including long range 
electric vehicles. A critical problem in the development of AABs is 
the formulation of aluminum alloy fuels that have acceptably low 
corrosion rates under standby and operating conditions, and are 
compatible with the air electrode. The authors have previously in- 
vestigated a large number of aluminum alloys containing small 
amounts of Ga, In, Te, Tiota, Zn, and Bi, and identified several 
alloys that exhibited sufficiently low open circuit corrosion rates 
that they might be suitable fuels for a practical AAB. In this paper, 
they report extensive AC Impedance Spectroscopic studies of pure 
aluminum (99.99%) and two aluminum alloys (No. 20, Al-0.01Ga- 
0.25In-0.01Tiota; No.21, Al-0.2Ga-0.1In-0.01Tiota). These two 
alloys were found to exhibit highly negative open circuit potentials, 
and to have open circuit corrosion rates in 4M KOH at 50°C that 
are within a factor of ten of that for pure zinc under the same con- 
ditions. The principal goal of the present study was to derive valid 
mechanisms for the electrodissolution of the alloys that can be used 
to understand the discharge characteristics of aluminum alloy fuels 
in AABs. 
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(NP—7750492) Paraguay - energy situation 1984. 
(Bundesstelle fuer Aussenhandelsinformation, Koeln (Ger- 
many, F.R.)). Aug 1986. 14p. German). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE87750492. 

The energy situation of Paraguay is reviewed on the basis of 
relevant data. Data on the country's national and international 
energy policy are followed by an outline of trends in energy 
sources and electric power generation. Important figures are pre- 
sented on the country’s external trade and balance of payments. 


2901 Energy Analysis And Modeling 
REFER ALSO TO CITATION(S) 3389, 4066, 4077, 4079, 5257 


(EUR—9693) Recent development and use of the 
ol model during the period 1980-1990. Guillaume, Y.; 
Leclercq, C.; Postiaux, J.M.; Valette, P. (Commission of the 
European Communities, Luxembourg). 1985. 39p. (In 
French). European Community Information Service, 2100 
M St., NW, Suite 707, waihinatie, DC 20037. 

"This report presents the last developments of the Eureca 
model concerning the updating of the data base, the main equations 
as well as the utilisation of this model. The energy bloc of the 
model has been updated and likewise a number of fundamental 
equations referring to salary, investments, price of final demand, 
private consumption and available income. The results of the reesti- 
mations are presented. The effect of a price-reduction of imported 
energy can be estimated by means of EURECA. The result is pre- 
sented in detail under different reduction profiles. 


4037 (EUR—10517-EN) MEDEE-S-GR. An_ energy 
demand model for Greece. Samouilidis, J.E. (Commission of 
the European Communities, Luxembourg. Directorate Gen- 
eral Information Market and Innovation; Ethnikon Metso- 
vion Polytechneion, Athens (Greece)). 1986. 162p. Commis- 
sion of the European Communities, Luxembourg. Office of 
Official Publications of the European Communities. 

Energy. 

The MEDEE-S-GR model is a technico-economic account- 
ing type model based on the MEDEE-S-approach in order to 
evaluate long-term energy demand in developing countries. Three 
scenarios are examined to forecast energy demand in Greece: A ref- 
erence scenario of moderate GDP growth according to the trend 
of last years, and two alternative scenarios, the first is based on an 
industry oriented growth, and the second on a services induced 
growth. The result of the reference scenario, contrary to the first 
alternative one, shows that Greek economy growth could be pro- 
gressively less dependent on energy even if oil products continue to 
prevail final energy demand. On the other hand, the scenario of 
services oriented growth results in significantly low elasticities of 
energy demand. 


2902 Economics And Sociology 


REFER ALSO TO CITATION(S) 3359, 3450, 3455, 3509, 3511, 3589, 4000, 
4053, 4054, 4066, 4070, 4185, 5195, 5257 


4038 (CONF-8608125—1) Factors of variance in calcu- 
lating a discount rate for project analysis. Van Dyke, J.; Hu, 
P. (Oak Ridge National Lab., TN (USA). Energy Div.). 
Aug 1986. Contract ACO0S5- 840R21400. 12p. NTIS, PC 
A02/MF A011; 1; GPO Dep. File Number DE87000386. 

From American Statistical Association meeting; Chicago, 
IL, USA (18 Aug 1986). 

The focus of this paper is on some “practical” issues associ- 
ated with selecting a discount rate for project analysis. After re- 
solving important conceptual issues such as how to account for 
project risk or whether a social perspective or private perspective 
is appropriate, the analyst usually calculates a discount rate based 
on historical rate of return data. This is not a cut and dried proce- 
dure because of considerable variance in historical rate of return 
data. In this study interest rate data from 1957 to 1982 were used to 
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genezate 1080 observations on how a discount rate is typically cal- 
culated. Analysis of the data determined the contribution of vari- 
ance due to interest rate series, the period of the calculation, and 
the procedure for deflating nominal interest rates to real rates. One 
result of the analysis is that given the 5 to 15 year time spans for 
which discount rates in this study were based, the ending year of 
the calculation is quite important. Discount rates over the period 
for which observations were generated were not particularly stable. 
This might be caused by the significant and sometimes rapid 
changes in the rate of inflation combined with the inability to cap- 
ture inflation expectations. If the objective of a discount rate calcu- 
iation is to find a rate that reflects a stable underlying rate of return 
for project evaluation, 5 to 15 years may be too short unless infla- 
tion expectations are well known. 


2903 Environment, Health, And Safety 


ER ALSO TO CITATION(S) 3360, 3386, 3512, 3531, 4000, 4185, 5175, 
a 5221, 5242, 5257, 5259, 5260, 5261, 5262, 5340, 5341, 5375, 5417, 5418, 


4039 (AD-A—171046/6/XAB) Environmental and 
water-quality operational studies. Statistical methods for res- 
ervoir water-quality investigations. Final report. Gaugush, 
R.F. (Army Engineer Waterways Experiment Station, 
Vicksburg, MS (USA). Environmental Lab.). Jun 1986. 
220p. (WES/IR/E—86-2). NTIS, PC A10/MF A0O1. 

Techniques from the use of simple data displays to the appli- 
cation of nonparametric and multivariate statistics are presented. 
Methods of data display are presented as a means of becoming fa- 
miliar with the data and presenting those data. Basic descriptive 
statistics are discussed as a means to summarize the typically large 
data sets that result from a water-quality monitoring program. The 
application of inferential statistics to make sound conclusions about 
differences, relationships, or trends within the data is also discussed. 
All of these methods are presented with concise and clear examples 
using actual water-quality data. The report also provides an intro- 
duction to the statistical concerns involved in sample design that 
are necessary for the proper execution of a water-quality monitor- 
ing program. 


4040 (AD-A—171095/3/XAB) Installation restoration- 
program toxicology guide. Volume 1. (Little (Arthur D.), 
Inc., Cambridge, MA (USA)). Oct 1985. 740p. NTIS, PC 
A99/MF E04. 

A comprehensive toxicology literature review of Air Force 
Installation Restoration Program (IRP) chemicals is presented. In- 
cluded is a 65-page introduction on the general principles of envi- 
ronmental transport and degradation modeling as well as guidance 
for the application of toxicological data to hazard assessment. A 
review of legislation over the past 50 years and potential impacts 
on IRP is included. Following the narrative, a review in 55 chap- 
ters of 35 chemicals identified within the IRP. Each review covers 
sources, environmental pathways, physico-chemical data, acute and 
chronic toxicity results, applicable risk assessment studies, and cur- 
rent U.S. and European regulatory status. 


4041 (DOE/BP/11551—1) Estimating environmental 
costs and benefits for five generating resources. Description 
of generic generating resources, their likely significant envi- 
ronmental effects, and the economic value of those effects. 
Final report. (ECO Northwest, Portland, OR (USA); Sha- 
piro and Associates, Inc., Portland, OR (USA); Seton, John- 
son, and Odell, Inc., Portland, OR (USA)). Apr 1986. Con- 
tract AC79-83BP11551. 137p. NTIS, PC A0O7/MF AOI; 
GPO Dep. File Number DE87001330. 

This study estimates the value of the significant environmen- 
tal effects likely to accompany the development of five types of 
electricity-generating resources: cogeneration from biomass, cogen- 
eration from municipal solid waste, geothermal, solar, and wind. 
The purpose is to develop a generic model of environmental costs 
for each resource which will allow BPA to estimate for each re- 
source the future environmental costs, in levelized mills per kilo- 
watt-hour, for different facility types, sizes, and locations. 
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4042 (1VO-B—-01/86) Forest damage in the Federal Re- 
public of Germany. Salo-Asikainen, S. (Imatran Voima Oy, 
Helsinki (Finland)). Jun 1986. 46p. (In Finnish). NTIS (US 
Sales Only), PC A03/MF AO1. File Number DE87750149. 

The first oservations of new types of forest damage in Cen- 
tral Europe were made in the beginning of the 70’s. But the matter 
was not taken seriously until after the dry summers of 1980 and 
1982, when rapid progress in the damages occurred. According to 
the forest damage inventory made in the Federal Republic of Ger- 
many in 1985, 52% of the forest area is damaged. The correspond- 
ing figure one year earlier was 50%. The process resulting in forest 
damage has clearly retarded, but this is at least partly due to the 
fact, that during the growth period 1984-1985, favourable weather 
conditions for the growth of the trees prevailed. Spreading of the 
new types of forest damage cannot be explained by variation in the 
climatic conditions, silvicultural errors, harmful insects or sulphur 
dioxide emissions. At present, the most seriously damaged forest 
stands are situated in high places, in the area of clean air. By and 
by, however, damage to forest stands situated lower and lower 
down has also been observed. Even in optimum growth places, 
damage to the trees can be observed suggesting that the soil acidifi- 
cation probably not is the primary reason for forest damage today. 
For the moment, the ozone theory combined with the acidic depo- 
sition provides the maybe most logical explanation to the wide- 
spread and increasing forest damage occurring lately. In the last 
years, an increased ozone content of the air has been observed ex- 
actly in the places where forest damage has increased particularly 
rapidly. The third main concept of explaining the process of forest 
death is constituted by the stress theory. The stress theory consid- 
ers, in suitable proportions, both the ozone and the soil acidification 
theory, as well as all natural factors contributing to deterioration of 
the tree 


4043 (PB—86-232188/XAB) Transport of non-nuclear 


Isaac, P.C.G.; Hills, P.J. (Newcastle upon Tyne Univ. (UK). 
Transport Operations Research Group). Dec 1985. 155p. 
(NTU-TORG/RR—61). NTIS, PC PC E08/MF E08. 

The report deals with the classification of dangerous wastes; 
with packaging and consignment procedures; it describes the regu- 
lations governing the use of the different land-based modes of trans- 
port and covers the problems of loading and unloading; it deals 
with control and monitoring and with emergency procedures in the 
event of accident. A comprehensive set of appendices lists the 
chemical compounds that are classified as special wastes and the 
generic categories that comprise the Approved List. The principal 
legislation relating to hazardous substances in U.K. is described and 
the relevant Acts, Regulations and British Standards are listed. De- 
tails are given of the numerous tests applied to packaging, contain- 
ers and tanks and of the standards laid down by British Rail in re- 
spect of packaging for conveyance of dangerous chemicals by rail. 


4044 (PB—86-239936/XAB) Failure predictions for the 
post-closure liability trust fund analysis. Report for July 
1982/1983. Dawson, G.W.; English, C.J.; Guerrero, P. (Pa- 
cific Northwest Lab., Richland, WA (USA)). Aug 1986. 
26p. NTIS, PC A03/MF AOl1. 

With passage of the Comprehensive Environmental Re- 
sponse Compensation and Liability Act (CERCLA) of 1980, Con- 
gress created two funds to assist in the restoration of areas contami- 
nated with hazardous wastes. In addition to the better known Su- 
perfund which helps cover the cost of remedial action at aban- 
doned or uncontrolled hazardous-waste sites, Congress mandated 
the Post-Closure Liability Trust Fund (PCLTF). The latter fund is 
designed to cover the post-closure maintenance, monitoring, and re- 
medial action for sites closed under the Resource Conservation and 
Recovery Act (RCRA) regulations. Congress charged EPA with 
preparing a report by December of 1984 which would identify re- 
quired changes in funding base or the ceiling level to assure fund 
availability. EPA chose to construct that report on the basis of a 
coupled economic and geohydrologic model. The latter would pre- 
dict when and how various representative facilities will fail while 
the former would estimate what the subsequent demands would be 
on the fund. The paper describes the failure prediction module of 
the overall model. 
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2905 Research, Development, 
2904 Natural Resources 
REFER ALSO TO CITATION(S) 5222 


4045 (PB—86-235728/XAB) Integrated isotopic/physi- 
cal approach to a numerical model of groundwater flow in the 
San Juan Basin. Technical report. Phillips, F.M.; 
Tansey, M.K. (New Mexico State Univ., Las Cruces (USA). 
New Mexico Water Resources Research Inst.). Dec 1984. 
160p. (WRRI—197). NTIS, PC A08/MF AO1. 

Natural resource developments have the potential to affect 
the availability of groundwater supplies. To quantify possible im- 
pacts on the basin’s Tertiary aquifers, a quasi-three-dimensional nu- 
merical model was developed. The modeling effort utilized a com- 
bination of groundwater dating by carbon-14, geostatistics, and geo- 
physical methods to determine appropriate hydrogeological param- 
eters for water flow. The simulation indicated that regional water- 
level changes will result from the proposed pumpage. A probabilis- 
tic conceptual model was developed to explain the reduction in the 
effective solute-transport velocity. 


(PB—86-244555/XAB) Ground-water mining in 

the United State. Agricaltural economie report. Si ett, G.; 
Dickason, C. (Economic Research Service, Washington, 
DC (USA). Natural Resource Economics Div.). Aug 1986. 
25p. (USDA/AER—S555). NTIS, PC A02/MF AO1. 

Ground-water levels are declining from 6 inches to over 5 
feet annually beneath 14 million acres of irrigated land in 11 States 
irrigated mainly by ground water. Pumping costs are rising, and 
well yields are declining, causing farmers to adjust their irrigation 
practices. Farmers are adopting new irrigation technologies to im- 
prove irrigation efficiency and are changing to crops with lower 
water requirements in some areas. However, techniques for con- 
serving ground water may not extend the life of aquifers. State and 
local governments have passed laws severely restricting further irri- 
gation development in about 45% of the irrigated area affected by 
ground-water mining. 


2905 Research, Development, Demonstration, And 
Commercialization 


REFER ALSO TO CITATION(S) 3430, 3597, 3598, 4029, 4030, 4070, 4086, 
4522, 5589, 5604 


4047 (CNAEM-FR—85) Progress report of Cekmece 
Nuclear Research and Training Center 1985. (Cekmece Nu- 
clear Research and Training Center, Istanbul (Turkey)). 
1985. 85p. (In Turkish). NTIS (US Sales Only), PC A05/ 
MF AO1. File Number DE87700176. 

This report of the Cekmece Nuclear Research and Training 
Center gives a general survey of the activities research work done 
in 1985. 


4048 (DOE/EIA—0204(86/04)) EIA Publications New 
Releases, July-August 1986. (USDOE Energy Information 
Administration, Washington, DC). 25 Sep 1986. 29p. NTIS, 
PC A03/MF A0O1 - GPO; GPO Dep. File Number 
DE87000300. 

Contents include: of special interest; natural gas data collect- 
ed, electricity prices expected to increase through 1987, what is a 
barrel of crude oil, EIA releases Energy Facts 1985, western coun- 
tries are top source of US petroleum imports, EIA information 
sheets are available at NEIC, coal exports expected to decrease in 
1986, and EIA updating mail lists for free subscribers. Selected fea- 
ture articles; EIA publications available in photocopy or microfiche 
form; periodicals on EIA directories, multifuel publication, coal 
publications, electric power publications, petroleum publications, 
natural gas publications, nuclear publications, and alternate fuels; 
data files and data models; and ordering information. 
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4049 (DOE/NBM—7002295) Energy Related Inven- 
tions Program. A joint program of the Department of Energy 
and the National Bureau of Standards. (National Bureau of 
Standards, Washington, DC (USA). Office of Energy-Relat- 
ed Inventions). Oct 1985. 248p. NTIS, PC Al1/MF AOI; 1; 
GPO Dep. File Number DE87002295. 

The Office of Energy-Related Inventions (OERI) was estab- 
lished within the National Bureau of Standards (NBS) under the 
terms of Section 14 of the Federal Nonnuclear Energy Research 
and Development Act of 1974. Section 14 directs NBS to "give 
particular attention to the evaluation of all promising energy-related 
inventions, particularly those submitted by individual inventors and 
small companies for the purpose of obtaining direct grants” from 
the Department of Energy (DOE). A separate office was estab- 
lished within DOE to coordinate financial and other DOE support 
to be provided for inventions recommended by NBS. The NBS and 
DOE offices together constitute the Energy-Related Inventions 
Program. This report is a catalog of the status of the ERI's. 


4050 (EPRI-P—4872) Managing technology in mature 
industries. Final report. Hearne, R.; Tyler, C. (Little (Arthur 
D.), Inc., San Francisco, CA (USA)). Oct 1986. 47p. Re- 
search Repo rts Center, Box 50490, Palo Alto, CA 94303. 
File Number T1I87920096. 

A study of the effects of technologic changes on nonutility 
industries showed that remaining competitive often depended on in- 
cluding new technologies in R & D portfolios. A procedure devel- 
oped to assess technology needs in the context of business planning 
could help EPRI and utilities evaluate their R & D portfolios. 


4051 (ORNL/TM—10128) Thermal insulation research 
plan for the Energy Conversion and Utilization Technologies 
(ECUT) 


materials program. Fine, H.A. (Oak Ridge National 
Lab., TN (USA)). Aug 1986. Contract AC05-840R21400. 
74p. NTIS, PC A04/MF A01; GPO Dep. File Number 
DE87001613. 

This report documents both the process and the output of 
the process of establishing a peer review panel primarily from the 
private sector to suggest research and development activities appro- 
priate for government sponsorship through the US Department of 
Energy (DOE) Energy Conversion and Utilization Technologies 
(ECUT) Program on the subject of thermal insulation. We expect 
to use information and guidance from the document during the fed- 
eral budgetary process to allow more informed decision making. 
All related results of that budgetary decision making will affect 
what the DOE or Oak Ridge National Laboratory (ORNL) can 
and will sponsor during this or subsequent years through detailed 
decisions of DOE and ORNL program managers. 


4052 (PB—86-234572/XAB) Energy research, develop- 
ment, and demonstration projects inventory, 1985. i 
Keating, P. (National Board for Science and Technology, 
Dublin (Ireland)). 1986. 134p. NTIS, PC PC E07/MF E07. 

This is the fifth annual inventory of state-funded energy re- 
search, development and demonstration (RD&D) projects in Ire- 
land. It is intended that the inventory will provide a useful source 
of information to those considering an increased involvement in 
energy RD&D, and to everyone concerned with the development 
of the national energy system. 


4053 New energy technologies for Illinois and the mid- 
west. Springfield, IL; Illinois Dept. of Energy and Natural 
Resources (1985). 170p. (CONF 8510324—). Illinois Dept. 
of Energy and Natural Resources, 325 West Adams, Room 
300, Springfield, IL 62706. 

From 13. annual Illinois energy conference; Chicago, IL, 
USA e Oct 1985). 

This book presents the papers given at a conference on new 
energy developments in the Midwest. Topics considered at the con- 
ference included competition in the electric utility market, the Fed- 
eral fossil fuels research program, cogeneration, clean coal technol- 
ogies, marketing Illinois coal, residential energy use, the GRI space 
conditioning research program, resource recovery, the atmospheric 
fluidized bed, circulating fluidized bed boilers, electric utility tech- 
nologies, advances in coal-water fuels, the Allis-Chalmers Low Btu 
Kilngas Project, and desulfurization technologies. 


New technologies and the future of the midwest. 
Schriesheim, A. (Argonne National Lab.). pp 7-12 of New 
energy technologies for Illinois and the midwest. Spring- 
field, IL; Illinois Dept. of Energy and Natural Resources 
(1985). (CONF-8510324—). 

From 13. annual Illinois energy conference; Chicago, IL, 
USA (28 Oct —_ 

The same factors that apparently make it the best of times 
for the general public make it the worst of times for researchers 
and developers of new energy technologies. It may not be particu- 
larly flattering, but let’s face it: people thrive on crisis. When the 
public and their elected representatives do not perceive a crisis, re- 
search and development support tends to fade. This is especially 
true about basic research conducted at universities. It does not have 
to be justified in terms of immediate commercial spin-off. The phys- 
ical research conducted at universities is the foundation stone of 
many of the developed technologies discussed at this conference. In 
the best of all possible worlds, then, this is what researchers and 
developers of new technologies would seek: the strong foundation 
of basic research; early input from the private sector; a critical eye 
on the bottom line thoughout the research process; cooperation 
among industrial, academic and government researchers; and a 
carefully balanced portfolio of complementary technologies. 


2906 Nuclear Energy 


REFER ALSO TO CITATION(S) 3430, 3450, 3509, 3510, 3511, 3512, 3515, 
3531, 3760, 3890, 2996, 4000, 5152, 5419 


4055 (AD-A—170881/7/XAB) History and effectiveness 
of the enlistment bonus program for procuring nuclear-field 
personnel, Final report. Quester; Jeffries. (Center for Naval 
Analyses, Alexandria, VA (USA). Naval Planning Manpow- 
er and Logistics Div.). Oct 1985. 34p. NTIS, PC A03/MF 
AOl. 

Enlistment bonuses are monetary incentives promised to po- 
tential recruits to induce them to sign contracts to join the Navy. 
The bonuses, paid upon successful completion of class A schools, 
have been awarded in military skill areas characterized by inad- 
equate volunteer levels. This memorandum describes how the Navy 
has used enlistment bonuses. Additionally, it provides estimates of 
the efficacy of enlistment bonuses for procuring recruits for the nu- 
clear field. 


4056 (INIS-BR—537-Vol.1, pp vp) Embarrassments in 
nuclear energy use. Borges, J Cc io de Janeiro Univ., 
Brazil. Coordenacao dos Programas de Pos-graduacao de 
Engenharia). 1986. (In Portuguese). NTIS (US Sales Only), 
PC A19/MF AOl. File Number DE87700030. (CONF- 
860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

The anti-nuclear movement is analysed extracting some 
warning signals, indications of impasses and solutions and emphasiz- 
ing the complexity and interconnection of facets of nuclear energy: 
military origins (the ORIGINAL SIN), risks of accidents in reac- 
tors (the ACHILLES HEEL) and the radioactive wastes of the 
fuel cycle (the NUCLEAR INHERITANCE). 


4057 (INIS-BR—537-Vol.1, pp vp) Considerations 
about decision processes in the nuclear field. Borges, J.C. 
(Rio de Janeiro Univ., Brazil. Coordenacao dos Programas 
de Pos-graduacao de Engenharia). 1986. (In Portuguese). 
NTIS (US Sales Only), PC A19/MF AOl1. File Number 
DE87700030. (CONF-860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

In all the countries of the world, official energy policies and 
programs are criticized by experts from the academic community 
and by the population at large. It is quite normal that people cen- 
sure their government, but under the cloak of scientific arguments, 
one can usually find political objectives. The parameters which are 
an influence in this power game: up to what point can or should 
technocrats decide in the name of the people when and how can or 
should the people demonstrate their preference are presented. As 





this is a vast and polemic theme, and in order that some concrete 
conclusion could be drawn, we tried to concentrate our analysis on 
a specific case: the Brazilian decision to use nuclear energy. 


4058 (ORNL/TM—9780/V1) Nuclear Power Options 
Viability Study. Volume 1. Executive summary. Trauger, 
D.B.; White, J.D.; Booth, R.S.; Bowers, H.L; Braid, R.B.; 
Cantor, R.A.; Cleveland, J.C.; Delene, J.G.; Gat, U.; Hood, 
T.C. (Oak Ridge National Lab., TN (USA)). Sep 1986. 
Contract AC05-840R21400. 27p. NTIS, PC A03/MF AOI; 
GPO Dep. File Number DE87001615. 

Innovative reactor concepts are described and evaluated in 
accordance with criteria established in the study. The reactors to be 
studied were selected on the basis of three ground rules: (1) the po- 
tential for commercialization between 2000 to 2010, (2) economic 
competitiveness with coal, and (3) the degree of passive safety in 
the design. The concepts, classified by coolants, were light water 
reactors, liquid metal reactors, and high-temperature reactors, and 
most were of modular design. Although the information available is 
not adequate for a definitive evaluation of economic competitive- 
ness, all of the concepts appear to be potentially viable in the time 
frame selected. Public and institutional acceptance of nuclear power 
was found to be affected primarily by four issues: (1) operational 
safety, (2) waste handling and disposal, (3) construction and operat- 
ing costs, and (4) the adequacy of management and regulatory con- 
trols. 


2908 Waste Heat Utilization 


REFER ALSO TO CITATION(S) 3709, 4215, 4217, 4218 


4059 (EUR—9446) Municipality of Serres, Greece. Fea- 
sibility study for a district heating system using locally-pro- 
duced lignite. (Commission of the European Communities, 
Luxembourg). May 1984. 367p. (In English and Italian). Eu- 
ropean Community Information Service, 2100 M St., NW, 
Suite 707, Washington, DC 20037. 

This study examines the possibilities to use lignite as a source 
of energy for space heating instead of geothermal energy, in the 
Greek town of Serres. The study has been executed in close coop- 
eration with the National Energy Council of Athens and with the 
Municipal Technical Services of Serres. Two different solutions 
using lignite were studied: - the use of lignite in housing block-sized 
boilers - the use of lignite in a single heat production plant that 
would feed a district heating system supplying all users materially 
capable of being connected in Serres. The first solution was already 
discarded at an early stage of the study. Two possible schemes 
have been examined for the single heat production plant involving: 
- either the combined heat and power generation by means of high- 
pressure steam and hot condenser - or a simple heat-production 
scheme of boilers but without any provision for electric power gen- 
eration. The method used to evaluate the economic profitability in- 
volves the “discounted cash flow” calculation of each yearly cash 
flow produced by the project. Both systems appear to be profitabie 
and are comparable. Energy savings for the combined system is 
4.517 TEP/year and for the second variant 2.074 TEP/year. 


2910 Conservation 


REFER ALSO TO CITATION(S) 4051, 4069, 4085, 4104, 4111, 4151, 4152, 
4161, 4181, 4195, 4197, 4198 


4060 (CONF-831115—, pp 455-459) French energy 
policy: prospects for the future. Bodelle, J. 1983. Association 


of Ener, 
T18501 1238. 

From 6. world energy engineering congress; Atlanta, GA, 
USA (29 Nov 1983). 

The prospects for a French energy policy in the future are 
discussed. Together with Italy and Japan, France is one of the in- 
dustrialized nations most dependent on foreign energy supplies. In 
1981, France bought approximately 65% of its energy. The situa- 
tion was much better in the sixties: the rate of dependency was 
only 40% in 1960; but the situation became more and more precari- 
ous with the rate dependency reaching the unacceptable level of 
75% during the period 1973-1978. 


Engineers, Atlanta, GA. File Number 
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(DOE/CE/40699—T5) Energy assist- 
ance for small and medium-size manufacturers. A first-phase 
evaluation of the 1985-1986 EADC program. Johnson, J.H. 
(University City Science Center, Philadelphia, PA (USA). 
Center for Energy Management and Industrial Technolo- 
gy). Jun 1986. Contract FC01-84CE40699. 33p. NTIS, PC 
A03/MF AO01; 1; GPO Dep. File Number DE87001752. 

Energy Analysis and Diagnostic Centers (EADCs) have 
been providing technological energy assistance to small and 
medium-size manufacturers since 1976 under a program managed 
by University City Science Center (UCSC) and sponsored by the 
US Department of Energy. To evaluate how effectively the 
EADCs have assisted manufacturers to conserve energy and reduct 
its cost, the staff of UCSC’s Center for Energy Management and 
Industrial Technology (CEMIT) visit and interview a large sample 
of the manufacturers served by the program. This report presents 
the results of such interviews with 94 manufacturers served during 
the first half of the 1985-86 program period. 


4062 (DOE/EIA—0314(84)) Residential energy con- 
sumption survey: housing characteristics 1984. (USDOE 
Energy Information Administration, Washington, DC. 
Office of Energy Markets and End Use). 8 Oct 1986. 228p. 
NTIS, PC All/MF A0l - GPO; GPO Dep. File Number 
DE87000951. 

Data collected in the 1984 Residential Energy Consumption 
Survey (RECS), the sixth national survey of households and their 
fuel suppliers, provides baseline information on how households use 
energy. Households living in all types of housing units - single- 
family homes (including townhouses), apartments, and mobile 
homes - were chosen to participate. Data from the surveys are 
available to the public. The housing characteristics this report de- 
scribes include fuels and the uses they are put to in the home; appli- 
ances; square footage of floorspace; heating (and cooling) equip- 
ment; thermal characteristics of housing structures; conservation 
features and measures taken; the consumption of wood; tempera- 
tures indoors; and regional weather. These data are tabulated in 
sets, first showing counts of households and then showing percent- 
ages. Results showed: Fewer households are changing their main 
heating fuel. More households are air conditioned than before. 
Some 50% of air-conditioned homes now use central systems. The 
three appliances considered essential are the refrigerator, the range, 
and the television set. At least 98% of US homes have at least one 
television set; but automatic dishwashers are still not prevalent. 
Few households use the budget plans tht are available from their 
utility companies to ease the payment burden of seasonal surges in 
fuel bills. The most common type of heating equipment in the 
United States is the natural-gas forced-air furnace. About 40% ofth- 
ose furnaces are at least 15 years old. The oldest water heaters are 
those that use fuel oil. The most common conservation feature in 
1984 is ceiling or attic insulation - 80% of homes report having this 
item. Relatively few households claimed tax credits in 1984 for 
energy-conservation improvements. 


4063 (EPRI-EM—4790-CCM-Vol.2) Manuals for the 
energy conservation and management computer model. 
Volume 2. User’s manual. McChesney, H.R. (United Tech- 
nologies Research Center, East Hartford, CT (USA). Ad- 
vanced Systems Technology). Oct 1986. 297p. Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. File 
Number T1I87920084. 

With the energy conservation and management model, utility 
customer service departments can assist industrial customers in 
critically evaluating plant performance. Now in use at eight utili- 
ties, the model can be a valuable tool in improving the efficiency of 
existing equipment systems and in assessing the cost savings possi- 
ble with newer, more-energy-efficient technologies. This report, 
volume 2, summarizes the computer model installation procedures 
and provides a comprehensive description of the required input and 
subsequent output to assess the performance and economics of the 
EC & M program for typical industrial energy management appli- 
cations. 
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4064 (EUR—9795-EN) Energy audit data bases. The 
situation in the European Community and some IEA member 
states. A JRC enquiry. Conti, F.; Helcke, G. (Commission of 
the European Communities, Luxembourg. Directorate Gen- 
eral Information Market and Innovation; Commission of the 
European Communities, Ispra (Italy). Joint Research 
Centre). 1986. 38p. Commission of the European Communi- 
ties, Luxembourg. Office of Official Publications of the Eu- 
ropean Communities. 

This report is based on material and documents prepared by 
the JRC Ispra for the International Energy Agency’s Task XI R 
and D action in the field of energy auditing. The paper reports the 
results of a JRC enquiry into the present situation of Energy Audit 
Data Bases (EADBs) in a total of 11 European and American 
states. The enquiry has enabled a useful picture to be built up of the 
various levels and sizes of existing energy audit schemes and of the 
modes of data collection and management. Important information 
on the purposes and clients of the data bases was also obtained. 


4065 (NP—7750491) Energy trends and policy impacts - 
an analysis of energy statistics from seven countries within 
the CECP project. - International residential energy statistics 
- a compilation of data from eight western countries. Kling- 
berg, T.; Wickman, K.; Wickman, R. (Wissenschaftszentrum 
Berlin (Germany, F.R.). Internationales Inst. fuer Umwelt 
und Gesellschaft). 1984. 295p. NTIS (US Sales Only), PC 
A13/MF A0O1. File Number DE87750491. 

As part of the CECP project the seven participating teams 
from the Federal Republic of Germany (FRG), France, Greece, the 
Netherlands, Sweden, the United Kingdom and the USA, and one 
associated country, Australia, have submitted data on energy con- 
sumption and other relevant matters. In a first step, these have been 
compiled. The various units and various currencies in the national 
reports were converted to one set of units, tabulated and comment- 
ed on. The full set of statistical information is presented as Part II 
of this report. In Part I, these statistics are further analysed and dis- 
cussed. When the assignment was given to us, Australia was not yet 
included in the data compilation and thus is not included in Part I. 
However, in Part II, Australian data which we received later have 
been added (which explains their separate presentation). 


2920 Supply, Demand, And Forecasting 


> ALSO TO CITATION(S) 3359, 3389, 3408, 4036, 4052, 4060, 4078, 


4066 (EUR—8973) Analysis of medium term economic 
development and energy consumption through the Eureca- 
explor-EDM model chain: reference case (II). D'Angelo, E.; 
Faraco, F.; Merzagora, N. (Commission of the European 
Communities, Luxembourg). 1984. 36p. Euro; Commu- 
nity Information Service, 2100 M St., NW, Suite 707, Wash- 
ington, DC 20037. 

The complete evaluation of the macroeconomic forecast 
generated by the Eureca model for 1985 and 1990 necessitates com- 
parison with short-term (1983-1984-1985) forecasts and with the 
present economic situation. The country focused on in this report is 
Italy. Economic situation assessments for '82 and forecasts for 1983- 
1985 by various institutions are given, then the cases one and two 
of the EEC macroeconomic forecast are discussed in relation to the 
course of Italian economy. Among the points raised: case two's 
forecast for the development of oil prices and of sectors of industri- 
al production are considered to be more correct; for 1985 and 1990, 
Italy’s steel sector is expected to grow more slowly than cases one/ 
two suggest; given the trend in Italy towards reduced elasticity in 
energy consumption versus GNP, the swing represented in the 
values presented in cases one/two is considered too high. 


4067 (NP—7750494) Zaire - energy situation 1984/ 
1985. (Bundesstelle fuer Aussenhandelsinformation, Koeln 
(Germany, F.R.)). Aug 1986. 16p. (in German). NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE87750494. 

The energy situation of the Republic of Zaire is reviewed on 
the basis of relevant data. Data on the country’s national energy 
policy are followed by an outline of trends in energy sources and 


electric power generation. Important figures are presented on the 
country’s external trade and balance of payments. 


2930 Policy, Legislation, And Regulation 


REFER ALSO TO CITATION(S) 3430, 3450, 3510, 3511, 3512, 3515, 4053, 
4070, 4086, 4087 


4068 (NP—7900035) Division of State Energy and 
Coastal Management draft final report. Moore, S.; Talmo, 
D.; O'Neal, J.; Mapp, J. (Wisconsin Div. of State Energy 
and Coastal Management, Madison (USA)). 24 Dec 1985. 
43p. Div. of State Energy and Coastal Management, P.O. 
Box 7868, Madison, WI53707. File Number T187900035. 

Costs of SO. emission reduction for 43 large Wisconsin 
sources were calculated in two ways: (1) the cost at each large 
source to reduce emissions from 30 to 70% at that source; and (2) 
the cost of a 30 to 70% statewide emission reduction (from large 
sources), determined on a least-cost statewide basis. The legislature 
specified eight control techniques to be studied: (1) the precombus- 
tion cleaning of coal; (2) one or more blends of different sulfur con- 
tent coals; (3) the conversion of a large source's boiler to a boiler 
capable of burning low-sulfur coal; (4) the installation of flue gas 
desulfurization equipment; (5) for persons operating multiple large 
sources, the coordinated operation of these sources to minimize the 
discharge of sulfur dioxide from them; (6) the early retirement of a 
large source; (7) the purchasing of electricity or steam from another 
person or the generation of electricity or steam by another station- 
ary source, so as to lessen the operation of a large source; and, (8) 
the implementation of energy conservation measures to lessen the 
amount of operation of a large source. 


4069 (NP—7900036) 1986 Governor's efficiency 
plan. Draft. (Wisconsin Div. of State Energy and Coastal 
Management, Madison (USA)). Jul 1986. 86p. Wisconsin 
Div. of State Energy and Coastal management, Dept. of 
Administration, 101 S Webster St., P.O. Box 7868, Madison, 
WI 53707. File Number T187900036. 

On September 27, 1985, Governor Earl announced that the 
Department of Administration, Division of State Energy with the 
aid of Legislators, other state agencies, and Wisconsin citizens rep- 
resenting diverse interests, would develop a Comprehensive State 
Energy Efficiency Plan. The Plan will promote the maximum wide 
use of energy and has five general goals: reducing the energy dollar 
drain from the state, assuring a more dependable energy supply, 
fostering economic growth, improving environmental quality, and 
mitigating the impact of energy costs on low income people. The 
goal of markedly reducing the flow of energy dollars from the state 
will be accomplished by using fossil fuels more efficiently and uti- 
lizing cost-effective renewable energy resources. It may be possible 
to reduce the state’s energy bill $1.8 billion (in 1985 dollars) by the 
year 2000 through using fossil fuels more efficiently. That would 
mean a reduction of over 20% of the state’s fuel bill or the payroll 
costs for 40,000 jobs. Such a reduction in the energy bills of indi- 
viduals and businesses in the state would be a tremendous factor in 
promoting economic growth. The emphasis of the Plan will be on 
efficiency of energy use through reducing waste but not hindering 
economic growth. References to energy conservation activities in 
the Plan mean efficiency of energy use. Conserving energy re- 
sources through reducing consumption of imported fuels will also 
reduce the state’s vulnerability to supply disruptions. The political 
volatility of the Middle East, and declining domestic reserves of pe- 
troleum and natural gas, are national problems which are even 
more serious for Wisconsin since the state has no fossil fuels within 
its borders. 
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2940 Fossil Fuels 


REFER ALSO TO CITATION(S) 3359, 3360, 3376, 3377, 3378, 3379, 3380, 
3380, 3381, 3381, 3386, 3386, 3389, 3389, 3408, 4197 


4070 A review of the federal fossil fuels R & D pro- 
gram. Bauer, D. (U.S. t. of Energy). pp 29-36 of ow 
energy technologies for ois and the midwest. Spring- 
field, IL; Illinois Dept. of _— and Natural Resources 
(1985). (CONF-8510324—). 

From 13. annual Illinois energy conference; Chicago, IL, 
USA (28 Oct 1985). 

This paper presents a review of the federal fossil fuels R & 
D program. Energy security has been the watchword of energy 
policy since OPEC drove home the realization that abundant and 
cheap energy was not necessarily a God-given right bestowed upon 
all Americans. Today, even though significant quantities of petrole- 
um are still imported, an unprecedented level of energy security has 
been achieved in the U.S. The largest national crude oil reserve in 
the world has been built and policies that encourage the full explo- 
ration and production of domestic energy wealth have been put 
into place. Today, 90 percent of energy used in this country origi- 
nates from within U.S. borders. Now given this progress, it has 
been proposed that the U.S. can look beyond just energy stability 
and security and move into an era of unprecedented energy 
strength - a role of energy leadership rather than energy subservi- 
ence. The conscious effort to develop end-use machinery that can 
mate with "new fuel forms” is discussed. 


2950 Hydrogen And Synthetic Fuels 


REFER ALSO TO CITATION(S) 3589 
2960 Electric Power 


REFER ALSO TO CITATION(S) 4030, 4190, 4215 


4071 (EPRI-COM—4803-SR) 1985 EPRI benefits as- 
sessment program: a report to the electric utility industry. 
Beardsworth, E.; Black, R.; Lindgren, N. (eds.). (Electric 
Power Research Inst., Palo Alto, CA (USA). Sep 1986. 
138p. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number T187920029. 

This report describes a joint EPRI-utility program undertak- 
en in 1985 to perform quantitative assessment of the benefits to the 
industry of EPRI R & D. Twenty-four utilities participated as a 
cross-section of the more-than-500 EPRI member utilities. Utility 
staff reviewed a selected set of 450 products, to identify which 
products were already in use and which could be used, and to 
make estimates where possible of the actual and potential dollar 
benefits of such applications. The results from 21 of the 24 partici- 
pating utilities are presented in some detail in this report, along 
with an analysis of product trends. A major finding of the study is 
that all 24 selected utilities are realizing positive net benefits. Re- 
ported cost-benefit ratios range from 1.2 to 1 up to 13.6 to 1 as ben- 
efits are compared with dues paid to support the EPRI R & D pro- 
gram. The utilities also indicated that the intangible and unquanti- 
fiable benefits of the research are as important, if not more impor- 
tant. The study results indicate that benefits will increase over time 
through wider application of both existing and future products. 


4072 (EPRI-EA—4807-CCMS-Vol.2) Utility Planning 
Model (UPM) Version 2.0. System documentation and user’s 
manual, Volume 2. Using the system. Kohlmeier, J.M.; Hein- 
emann, M.E.; Schlick, F.J.; Phillips, J.P. (Andersen 
(Arthur) and Co., Chicago, IL (USA)). Oct 1986. 522p. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T1I87920077. 

This report, published in three volumes, represents a com- 
prehensive user manual and set of operating procedures for the 
Utility Planning Model (UPM). The UPM has been designed and 
built for the utility industry in order to provide a comprehensive, 
integrated, generic modeling system capable of supporting corpo- 
rate-level planning. This volume describes in detail aspects of usage 
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such as data collection and input, model tailoring and model cali- 
bration. 


4073 (EPRI-EA—4807-CCMS-Vol.3) Utility Planning 
Model (UPM) Version 2.0, System documentati 

manual, Volume 3. Technical procedures. 

Heinemann, M.E.; Schlick, F.J.; Phillips, 

(Arthur) and Co., ‘Chicago, IL (USA)). Oct 1986. 261p. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T1I87920078. 

Developing cost-effective utility plans to meet uncertain 
future load and financial requirements is increasingly difficult to ac- 
complish. The enhanced version of the utility planning model 
(UPM) increases a utility's ability to develop accurate and compre- 
hensive evaluations of its planning options in a timely manner. 


4074 (EPRI-EA—4807M) Utility Planning Mata 
(UPM) Version 2.0. System documentation and user's man 
nual, Final report. Kohlmeier, J.M.; Schlick, F.J.; Phillips, 
J.P. (Andersen (Arthur) and Co., Chicago, IL (USA)). Oct 
1986. 89p. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number T187920075. 

The need for new types of analytic techniques for planning 
and for forecasting has been evident for some time. Although some 
tools were available, industry planners believed a substantial im- 
provement was needed. In response to this need, EPRI sponsored 
the development of a comprehensive automated modeling system 
for utilities called the Utility Planning Model (UPM). This strategic 
planning tool complements existing, more detailed models and 
offers the accuracy, speed, flexibility, and integration needed for ef- 
fective planning. The system prototype was developed at Common- 
wealth Edison. UPM was then implemented at four other utilities: 
Florida Power and Light, Georgia Power, Northeast Utilities, and 
Wisconsin Electric Power. Each of these companies used the mod- 
eling system to fulfill the specific planning requirements of its own 
organization. The current version of UPM reflects the recommen- 
dations of these and other companies. 


4075 (TVA/ONRED/ID—86/3) 1985 industrial devel- 
opment, Tennessee Valley region. (Tennessee Valley Author- 
ity, Knoxville (USA). Industrial Development Staff). 1986. 
39p. NTIS, PC A03. File Number DE87900087. 

This booklet includes: TVA annual highlights, industrial de- 
velopment program, power system, and industrial announcements 
(annual data summaries). (DLC) 


4076 (EPRI-EA—4807-CCMS-Vol.1-Pt.1) Utility Plan- 
ning Model (UPM) Version 2.0. System documentation and 
user's manual. Volume 1. Part 1. System description. re 
meier, J.M.; Heinemann, M.E.; Schlick, F.J.; Phillips, J 
(Andersen (Arthur) and Co., Chicago, IL (USA)). Oct 1986 
386p. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number T187920076. 

Developing cost-effective utility plans to meet uncertain 
future load and financial requirements is increasingly difficult to ac- 
complish. The enhanced version of the utility planning model 
(UPM) increases a utility's ability to develop accurate and compre- 
hensive evaluations of its planning options in a timely manner. 


2980 Consumption And Utilization 
REFER ALSO TO CITATION(S) 5257 


4077 (DOE/EIA—0035(86/07)) Monthly Energy 
Review, July 1986. (USDOE Energy Information Adminis- 
tration, Washington, DC. Office of Energy Markets and 
End Use). 28 Oct 1986. 127p. NTIS, PC A0O7/MF AO! - 
GPO; 1; GPO Dep. File Number DE87001911. 

The United States produced 0.1% less energy during the 
first 7 months of 1986 than during the same period in 1985, and US 
consumption was relatively unchanged. Net imports of all energy 
were 18.9% higher with net imports of petroleum up 19.5%, com- 
pared with the first 7 months of 1985. Energy production during 
July 1986 totaled 5.2 quadrillon Btu, a 1.0% decrease compared 





29 ENERGY PLANNING AND POLICY 
2980 Consumption And Utilization 


with the level of production during July 1985. Coal production was 
down 2.9% and petroleum production dropped 2.2%. Natural gas 
production decreased 0.8%. All other forms of energy production 
combined were up 6.4% from the level of production during July 
1985. Energy consumption during July 1986 totaled 6.1 quadrillion 
Btu, 3.4% above the level of consumption during July 1985. Coal 
consumption increased 5.1% and petroleum consumption increased 
4.2%. Natural gas consumption decreased 1.8%. Consumption of all 
other forms of energy combined increased 5.0% compared with the 
level 1 year earlier. Net imports of energy during July 1986 totaled 
1.0 quadrillion Btu, 45.6% above the level of net imports 1 year 
earlier. Net imports of petroleum increased 44.1%, while net im- 
ports of natural gas dropped 24.5%. Net exports of coal rose 6.4% 
compared with the level in July 1985. 


4078 (DOE/EIA—0219(85)) International Energy 
Annual 1985, (USDOE Ener ergy Information Administration, 
Washington, DC. Office of Energy Markets and End Use). 
21 Oct 1986. 119p. NTIS, PC A06/MF AO1 - GPO; 1; 
GPO Dep. File Number DE87001912. 

Current data and trends for production, consumption, stocks, 
imports, and exports for primary energy commodities in more than 
190 countries, dependencies and areas of special sovereignty are 
presented. 


(EUR—10669-EN) HERMES model: Complete 
specification and first estimation results. Italianer, A. (Com- 
mission of the European Communities, Brussels (Belgium). 
Directorate General for Science, Research and Develop- 
ment). 1986. 237p. Commission of the European Communi- 
ties, Luxembourg. Office of Official Publications of the Eu- 
ropean Communities. 

Energy. 

This technical report is the result of about 3 years work by 
national groups and the Central Group collaborating in the 
HERMES project of the Commission of the European Communi- 
ties. Part 2 contains the model structure and the estimation results 
for the national HERMES models. In Part 3 the structure and re- 
sults for the linkage part of HERMES, or MSLINK, are given. 
The third, and perhaps most important, part of the report is made 
up by the presentation of the estimation results for which there 
were written (preliminary) reports available. Notably for: aggregate 
private consumption, its allocation over expenditure categories, the 
putty-clay model and the allocation over energy products by 
branch important contributions have already been made by the na- 
tional groups. The appendix contains a list of variables and their 
definitions and the references cited. 


4080 (PNL—5911) Analysis of fuel shares in the resi- 
dential sector: 1960 to 1995. Reilly, J.M.; Shankle, S.A.; Po- 
mykala, J.S. (Pacific Northwest Lab., Richland, "WA 
(USA). Aug 1986. Contract AC06-76RL01830. 62p. NTIS, 
PC A04/MF AOl1; 1; GPO Dep. File Number DE87001869. 
Historical and future energy use by fuel type in the residen- 
tial sector of the United States are examined. Of interest is the 
likely relative demand for fuels as they affect national policy issues 
such as the potential shortfall of electric generating capacity in the 
mid to late 1990's and the ability of the residential sector to switch 
rapdily among fuels in response to fuel shortages, price increases 
and other factors. Factors affecting the share of a fuel used rather 
than the aggregate level of energy use are studied. However, the 
share of a fuel used is not independent of the level of energy con- 
sumption. In the analysis, the level of consumption of each fuel is 
computed as an intermediate result and is reported for complete- 
ness. 


2990 Unconventional Sources And Power Generation 
REFER ALSO TO CITATION(S) 3597, 3598 


4081 (CONF-860641—, pp 3-13) Solar progress in Scot- 
land. MacGregor, K.; Saluja, G.S. 1986. NTIS (US Sales 
Only), PC A14/MF A01. File Number DE87770021. 

From North Sun ‘86 - international conference; Copenhagen, 
Denmark (10 Jun 1986). 
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The Scottish potential for renewable energy generally and 
solar energy in particular is considerable but does not enjoy a high 
priority in the present centralised UK energy policy. Nevertheless 
quite a wide variety of solar projects have been undertaken by indi- 
vidual enthusiasts and local authorities. The main lessons which 
have been learned so far are: 1) the major application of solar 
energy in Scotland is likely to be for heating in both new and exist- 
ing buildings; 2) active systems must and can be simplified; 3) there 
is a definite trend towards paasive and hybrid solar heating; 4) the 
non-energy amenity benefits of passive solar heating are likely to be 
at least as important as energy savings alone; 5) the Scottish climate 
and building stock are exceptionally well suited to providing both 
amenity and energy benefits from solar heating and, 6) the immedi- 
ate aim is to disseminate awareness of these potential solar benefits 
to decision makers. 


4082 (CONF-860641—, pp 14-18) Solar energy activi- 
ties in Denmark. Esbensen T.; Kristensen, P.E. 1986. NTIS 
(US Sales Only), PC Ai4/MF AOl. File Number 
DE87770021. 

From North Sun ‘86 - international conference; Copenhagen, 
Denmark (10 Jun 1986). 

The Danish solar energy group has about 70 members, and 
there are about 6 professional manufacturers of solar energy equip- 
ment in Denmark. In these years the Danish government subsidizes 
solar energy installations with 30% of the total expenses. High effi- 
ciency hot water systems of 4 m? collector size has been developed 
and are now available on the Danish market. These systems are 
tested as the very best in the European Community, and they are 
competetive to other energy sources in Denmark except for district 
heating connected to heat and power generation plants. Presently 
much effort is put in developing Danish solar heating components 
for use in third world countries, such as solar driven freezers, high 
efficiency collectors and solar water heating systems especially 
suited for trophical conditions. On the domestic market, the local 
communities can now require free expert assistance in order to 
identify public buildings especially suited for solar water heating 
systems. Several grants have been given for projects concerned 
with using large solar collector areas for industrial proposes and for 


4083 (CONF-860641—, pp 19-24) Solar activities in 
Canada. Pnevmaticos, S.M.; Hollands; K.G.T. 1986. NTIS . 
(US Sales Only), PC A14/MF AOl. File Number 
DE87770021. 

From North Sun '86 - international conference; Copenhagen, 
Denmark (10 Jun 1986). 

This paper reviews the activities in solar research, develop- 
ment, and demonstration in Canada. The federal government effort, 
centered in the Renewable Energy Branch of the Energy Mines 
and Resources Department, currently supports a ten million dollar 
activity which is spent between active and passive (with greater 
weight to the active) and between R and D and demonstrations 
(with greater weight on the demonstrations). Past R and D funding 
has already resulted in innovative products which compete in inter- 
national markets. Competent teams have been built up for research, 
development, manufacture, design, installation and operation. The 
current spending is expected to lead to further reductions on costs 
and performance increases. 


4084 (CONF-860641—) NORTH SUN ‘86. Solar energy 
at high latitudes. (Danmarks Tekniske Hoejskole, Lyngby). 
1986. 315p. NTIS (US Sales Only), PC A14/MF AO1. File 
Number DE87770021. 

From North Sun ‘86 - international conference; Copenhagen, 
Denmark (10 Jun 1986). 

Separate entries were prepared for individual papers. 


Final technical 
n, VA (USA)). 22 
Oct 1986. Contract AC01-83CE30780. 32p. NTIS, PC A03/ 


report. (Advanced Sciences, Inc., Arli 


MF AO1; 1; GPO Dep. File Number DE87001316. 

Efforts to provide public information and awareness of 
DOE's energy conservation and renewable resources program man- 
agement is detailed. Section III of this report summarizes the publi- 





cations and paragraph inventory updating activities. Appendices A 
and B provide current profiles of the appropriate publications and 
response paragraphs. Section IV details an efficient computerized 
a mechanism. Finally, Section V highlights manpower and 

cost figures over the three contract years from June 1, 1983 
through June 30, 1986. 


4086 An energy overview of Canada’s remote communi- 
ties with reference to the Remote Community Demonstration 
Program. Rodger, D.E. (Remote Community Demonstra- 
tion Program, pl of Energy, Mines and Resources, 
oo Tod, 3-8 of Energy for rural and island communities 

J.; Hounam, I.; Lewis, C. Elmsford, NY; Per- 
omen Press (1985). (CONF-8509100—). 

From Energy for rural and island communities conference; 
Inverness, Scotland (16 Sep 1985). 

This paper provides an energy orientation of Canada’s 374 
communities which are not served by grid electricity or natural gas 
distribution systems. It reviews current and projected energy 
demand in consideration of energy conservation and alternative 
supply opportunities. It outlines the Remote Community Demon- 
stration Program, a national program designed to help remote com- 
munities and their energy supply agencies to identify, assess and im- 
plement such opportunities. Finally, the paper presents four ap- 
proaches to integrated energy systems. 


4087 Biomass energy conversion in Hawaii. Ritschard, 
7 5 nee. A. (Lawrence Berkeley Lab., CA). pp 1799- 

of Proceedings of the international conference on 
ine use management. Vol. 3. Exeter, England; A. Whea- 
ton and Co. Ltd. (1981). (CONF-811006—). 

From 3. international conference on energy use management; 
West Berlin, F.R. Germany (26 Oct 1981). 

Biomass is the onl y alternative resource already being used 
to produce a significant amount of elecricity in Hawaii. Bagasse, 
wood chips, and macadamia nut shells are now burned in conven- 
tional steam plants to generate about 12 percent of the electricity 
that Hawaii consumes. Further, biomass is the only indigenous re- 
source that could be converted to liquid fuels to supplement im- 
ported petroleum products. Biomass could supply about 10 percent 
of Hawaii's liquid fuel needs within the next two decades if feed- 
stocks are available. Barring the collapse of the international sugar 
market, molasses will be the most readily available feedstock for 
producing alcohol within this time period. With government incen- 
tives, successful cultivation of 200,000 acres of Hawaii's commercial 
forest land could provide enough wood to generate up to 10 per- 
cent of the state's electrical total by 2000. Because so many biomass 
resources are already valuable for other uses, it would take a dras- 
tic shift in market values or government incentives to redirect exist- 
ing biomass resources entirely into an energy-producing program. 
The technical and environmental problems that currently confront 
biomass utilization, however, are no greater than the economic and 
political barriers. 7 references. 
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(DOE/ET/10815—114) University of Tennessee 


. (T (USA). Space 

Inst.). Nov 1986. Contract ‘AC02-79ET10815. 47p. NTIS, 
PC A03/MF AO1; 1; GPO Dep. File Number DE#7002318. 
Results of testing and development on the components re- 
quired for the steam bottoming cycle of an MHD Steam power 
cycle are reported. Performance of the radiant furnace and oper- 
ation of the molten slag tap are discussed. Gas side corrosion rates 
of candidate materials in the superheater test module are presented 
as are fouling factors, sootblowing results and experimental heat 
transfer coefficients for the tubes. The first tests of the electrostatic 
precipitator are reported and efforts to improve its performance are 
discussed. Continued testing of the baghouse with performance re- 
sults and reverse air bag cleaning performance with and without 
sonic horn assist are reported. Dust loading and sizing results are 
included, both at the entrance and exit of the particulate removal 
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devices. Finally, the status of ongoing studies and analyses, includ- 
ing system performance, environmental and seed recovery studies is 
reported. The status of facility modifications and maintenance of 
the test facility are presented. 3 refs., 18 figs., 6 tabs. 


3003 Thermoelectric Generators 
REFER ALSO TO CITATION(S) 4283 


4089 Noble metal based electrodes for the alkali metal 
thermoelectric converter. Williams, R.M.; Jeffries, B.; Wheel- 
er, B.; Bankston, C.P.; Khanna, S.; Cole, T. (Jet Propulsion 
Lab., California Institute of Technology, 4800 Oak Grove 
Drive, Pasadena, CA 91109). pp 435 of Proceedings of the 
1986 nN meeting of the Electrochemical Society. Pen- 
a NJ; The Electrochemical Society (1986). (CONF- 


eae 169. meeting of the Electrochemical Society; Boston, 
MA, USA (4 May —_ 

The alkali metal thermoelectric converter (AMTEC) is a 
direct energy conversion device, utilizing a high sodium activity 
gradient across a beta”-alumina solid electrolyte (BASE). Thin, 
porous molybdenum electrodes presently give the best power densi- 
ties for AMTEC cell operation. However the performance of these 
electrodes eventually degrades, apparently due to evaporation of 
sodium molybdate, Na/sub 2/MoO/sub 4/, which is formed within 
the electrodes by several mechanisms, and enhances sodium trans- 
port through the electrodes via ionic conduction. Platinum and rho- 
dium electrodes show good performance at temperatures below 
about 900K, but performance degradation occurs between 900K 
and 1000K. The thin film electrodes are found to have segregated 
into droplets following this degradation. This effect may be due to 
sintering of the noble metal, or attack by sodium vapor possibly re- 
sulting in sodium/noble metal liquid alloys on the surface of the 
BASE. In order to prevent this segregation and degradation, elec- 
trodes composed of a platinum group metal such as Pt or Rh, and a 
refractory early transition metal such as W have been prepared and 
studied. 


3005 Fuel Cells 


REFER ALSO TO CITATION(S) 4029, 4371 


4090 (CONF-860810—39) Monolithic fuel cells. Fee, 
D.C.; Blackburn, P.E.; Busch, D.E.; Claar, T.D; Dees, 
D.W.; Dusek, J.; Easler, T.E.; Ellingson, W.A.; Flander- 
meyer, B.K.; Fousek, R.J. (Argonne National Lab., IL 
(USA)). 1986. Contract W-31-109-ENG-38. 15p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE87001474. 

From Intersociety energy conversion engineering confer- 
ence; San Diego, CA, USA (25 Aug 1986). 

The monolithic design employs the same thin ceramic com- 
ponents used in other oxide fuel cells in a strong, lightweight hon- 
eycomb structure of small cells, and thus can achieve very high 
power per unit mass or volume. The light weight and low volume, 
as well as the efficiency and reliability of electrical systems, are ad- 
vantageous in space systems. Considerable progress has been made 
in developing monolithic fuel cells. Cells of the monolithic design 
have been fabricated and operated. High current densities have 
been achieved. Arrays of the monolithic design having prototypical 
dimensions have been fabricated and operated. 


4091 (DOE/ET/17089—2217) High-temperature solid 
oxide electrolyte fuel cell power generation system. Quarterly 
technical progress summary report, January 1-March 31, 
1984, (Westinghouse Electric Corp., Pittsburgh, PA (USA). 
Research and Development Center). Sep 1984. Contract 
AC21-80ET17089. 68p. NTIS, PC A04/MF AOl; 1; GPO 
Dep. File Number DE87001512. 

Support tube, air electrode, and cell fabrication techniques 
were improved. Air electrode characterization studies continued, 
both under simulated cell fabrication conditions and long-time oper- 
ation at 1000°C. Modifications to the EVD equipment have been 
made to improve halide delivery and interconnection deposit qual- 
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ity. Three-cell stack testing continues at 3400 test hours and 22 
thermal cycles with stable performance. Cell component qualifica- 
tion tests continued to be developed and used. Reactivity and diffu- 
sion studies continued relative to long-time air electrode/electrolyte 
compatibility at elevated temperature. A dedicated five-cell test fa- 
cility was assembled for simultaneous testing of four (4) single cells 
and one (1) multi-cell stack. The 24-cell submodule design was 
completed, and procurement of long lead time components was ini- 
tiated. Tests for component checkout were designed. The computer 
program, modeling the solid oxide fuel cell behavior, continued to 
be developed. 


4092 (DOE/ET/17089—2218) High-temperature, solid 
oxide electrolyte fuel cell power generation system. Quarterly 
technical progress summary report, April 1-June 30, 1984. 
Feduska, W. (Westinghouse Electric Corp., Pittsburgh, PA 
(USA). Research and Developmert Center). Dec 1984. 
Contract AC21-80ET17089. 69p. NTIS, PC A04/MF A011; 
1; GPO Dep. File Number DE87001513. 

Significant improvements were made toward producing uni- 
form support tubes and reducing energy requirements for the initial 
processing stage. Interconnection material thermal properties were 
improved to match those of other fuel cell components. Air bubbles 
in the air electrode filter-dip slurry were eliminated, since this was 
found to reduce the incidence of air electrode radial cracking. The 
EVD reactor equipment and process were modified and good inter- 
connection and electrolyte layers are being produced on 12-cell 
batches. The three-cell life test is still stable after 5500h of oper- 
ation at 1000°C. Longer time Mn diffusion studies in single and po- 
lycrystalline ZrO.(Y20s) yielded diffusion coefficient values con- 
sistent with those measured in shorter tests. Mn diffusion studies in 
EVD ZrO.(¥20s) showed the diffusion coefficient value to be in- 
termediate between Mn diffusion in single and polycrstalline 
ZrO2(Y20s). Kinetics of LagZr2O; formation at the interface be- 
tween La2O; and ZrO2(Y203) were studied. Dual atmosphere test- 
ing of Inconel 600 provided data on the effects of hydrogen and 
high-temperature operation. RF inductive-loss scanning proved to 
be a satisfactory method of detecting cell defects nondestructively. 
Preparation of the dedicated five-station cell test facility was com- 
pleted. Submodule and generator designs were updated through 
new cell and component data input. Finally, fabrication of the sub- 
module continued with mockup tests of several components being 
used to predict their in-situ performance. 


4093 (DOE/FE/60018—2106) Planning information 
report for Sees of multi-megawatt fuel cell power 
plants. Final report. (Electric Utility Industry, Inc., Wash- 
ington, DC (USA). Fuel Cells Group; Resource Planning 
Associates, Inc., Washington, DC (USA); Energy Transi- 
tion Corp., Washington, DC (USA)). Mar 1983. Contract 
FC21- 82FE60018. 100p. NTIS, PC A05/MF A0O1; 1; GPO 
Dep. File Number DE86006588. 

The program to develop multi-megawatt-sized fuel cell 
power plants for the electric utility industry began in 1971 with an 
effort funded entirely by the private sector. Phosphoric acid tech- 
nology was then, and remains, the most promising technology for 
initial commercial development. Technical development of the fuel 
cell has advanced significantly, and commercialization appears 
closer. In order to obtain a utility-oriented review of the DOE pro- 
gram, as well as a definition of market and commercialization 
needs, DOE entered into a cooperative agreement with the Fuel 
Cell Users Group of the Electric Utility Industry, Inc. The agree- 
ment, which embraces two studies funded by EPRI, began in 
March 1982 and includes the following activities: Fuel Cell Users 
Group Base Program, Evaluation of Commercialization, Study of 
Fuel Cell Applications, and Integration Study/Planning Informa- 
tion Report. 


(DOE/FE/60136—T1) Industrial applications of 
fuel cell power plants. Task 5. Identification of potential fuel 


cell applications. (Aerospace Corp., Washington, DC 
(USA). Eastern Technical Div.). Oct 1983. Contract AI01- 
82FE60136. 20p. NTIS, PC A02/MF A0O1; 1; GPO Dep. 
File Number DE87001672. 

This report is part of a study to identify potential industrial 
applications of fuel cell power plants. Of the four task areas, Task 
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V identified potential fuel cell industrial applications, determined 
method to be used to identify potential industrial fuel cell applica- 
tions using currently published data, and identified the applications. 
This report describes the results of Task V, whose purpose was to 
develop and apply a methodology for identifying potential industri- 
al fuel cell power plant (FCPP) applications. It presents a summary 
of the approach and findings, the details of the methodology used 
to identify industries which may be considered candidates for fuel 
cell power plants, the rationale for the methodology’s design, and 
the list of candidate industries identified through application of the 
methodology. 


ee a a Industrial applications of 


and analysis 

DC (USA). 

83. Contract AIOl1- 

82FE60136. 48p. NTIS, PC A03/MF A0l1; 1; GPO Dep. 
File Number DE87001671. 

This literature review and analysis is part of a study being 
conducted to identify potential industrial applications of fuel cell 
power plants. This report summarizes the work conducted in sup- 
port of Task IV, Review Published Studies of Fuel Cell Applica- 
tions in the Industrial Sector. It outlines the methods used to con- 
duct the literature search and to analyze the documents obtained; 
presents and analyzes the findings of the significant studies re- 
viewed; presents summaries and assessments of the key studies; and 
includes a bibliography of all the documents obtained as a result of 
the literature search. 77 refs. 


4096 (PB—86-233418/XAB) Preparation of thin-film 
solid electrolytes for fuel-cell application. Yamazaki, Y.; Na- 
mikawa, T. (Asahi Glass Foundation for Industrial Technol- 
oe Tokyo (Japan)). 1985. 7p. NTIS, PC PC E11/MF 


The purpose of the study is to fabricate fuel cells with thin- 
film solid electrolyte. The electrolyte is 5 micrometers thick zir- 
conia (ZrO:) film which is partially stabilized by yttria (Y2Os). The 
film is prepared by oxidizing composite films made of evaporated 
zirconium and yttrium layers. The electrolyte film is sandwiched 
between a 10 micrometers porous-nickel negative electrode and 
porous-platinum positive electrode. The zirconium and yttrium 
layers were prepared by vacuum evaportation on a nickel substrate 
using an electron gun. The film was oxidized at 900°C in air for 1 
h. The total thickness of the cell is only 50 micrometers. Various 
fuel-cell characteristics were measured on the film cell. The tests 
were carried out with hydrogen as fuel gas and air as oxidizing gas. 
The maximum open-circuit voltage, the maximum current density 
and the maximum power density were 700 mV, 23mA/sq cm, and 
4.3mW/sq cm, respectively. The most-suitable temperature for the 
cell operation is estimated to be 600°C. Heat cycles between room 
temperature and operating temperature (650°C) caused no apparent 
damage to the thin-film cell. 


4097 (PB—86-241858/XAB) Improved acid electrolytes 
for fuel cells: annual report, July 1985-July 1986. Shreeve, 
J.M. (Idaho Univ., Moscow (USA). Dept. of Chemistry). 
Jul 1986. 49p. NTIS, PC A03/MF AO1. 

A variety of new fluoroalkyl phosphorus(V) acids and their 
precursors as well as precursors to mono, di, tri, and tetrasulfonic 
acids were p and characterized. The lack of hydrolytic sta- 
bility above 100°C of the C-O-P acids (phosphates) may severely 
limit their usefulness in fuel-cell technology. However, the C-P 
acids (phosphonic) are considerably more stable. The C-P acids 
(phosphinic) are converted to the respective phosphonic acids at < 
100°C in aqueous solution. While (n-C4F9)2P(O)OH has not per- 
formed well under testing, CFsP(O)(OH): has many attractive fea- 
tures. Testing of other bis(perfluoroalkyl)phosphonic acids is under- 
way. 


4098 New oxygen reduction catalysts for fuel cells with 
organic fuel. Holze R. R.; Vogel, I.; Vielstich, W. (Institute of 
Physical Chemistry, Univ. of Bonn, Wegelerstrasse 12, D- 
5300 Bonn 1). pp 498-499 of Proceedings of the 1986 Spring 
meeting of the Electrochemical Society. P 

The Electrochemical Society (1986). (CONF-860540—). 
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From 169. meeting of the Electrochemical Society; Boston, 
MA, USA (4 May 1986). 

Recent results of studies of the electrocatalysis of the elec- 
trochemical oxidation of small organic molecules like e.g. methanol, 
formaldehyde or formic acid in particular have stimulated research 
into fuel cells with organic fuels and acid elecrolytes. Progress 
achieved so far has been reviewed and is discussed in other papers. 
Although in these fuel cells the anode seems to be the major chal- 
lenge the cathode most commonly used or suggested - the air/ 
oxygen electrode - poses some problems because of the rather poor 
performance of carbon supported platinum catalysts in electrolytes 
containing organic fuels and small amounts of heavy metal ions like 
e.g. Pb/sup 2+/ added for improved anode performance. When 
searching for alternate catalysts for the oxygen reduction in these 
solutions the authors tried heat-treated carbon supported transition 
metal chelates investigated already for several other applications. 
This paper presents preliminary results and some tentative explana- 
tions for the superior cathode performance; further directions of re- 
search are outlined. 


Computer simulation of transport across the elec- 
‘eaufuanane interface. Leddy, J.; Vanderborgh, N.E. 
(Electronics Div., Los Alamos National Lab., Los Alamos, 
NM 87545). pp 639-640 of Proceedings of the 1986 Sprin 
meeting of the Electrochemical Society. Pennington, NJ; 
The Electrochemical Society (1986). (CONF-860540—). 

From 169. meeting of the Electrochemical Society; Boston, 
MA, USA (4 May 1986). 

Computer simulation of transport across the electrode/ion- 
omer interface is discussed in this paper. The interface between a 
graphitic electrode and an ionomeric membrane is complex, both 
structurally and chemically; this complicates understanding of 
transport processes across the interface. In applications such as fuel 
cells, the interface formed by fusing the graphitic material and the 


polymer is diffuse. For the case where hydrogen is being oxidized, 
H/sub 2/, H/sup +/, and H/sub 2/O are moving and reacting 
across this diffuse interface. These simple reactants lead to a variety 
of questions about transport and catalysis in the interfacial region. 
These questions are addressed in this presentation. 


4100 Modified gas diffusion electrodes for proton ex- 
change membrane fuel cells. Raistrick, I.D. (Los Alamos Na- 
tional Lab., Los Alamos, NM 87545). pp 660 of Proceedings 
of the 1986 Spring meeting of the Electrochemical Society. 
Pennington, NJ; The Electrochemical Society (1986). 
(CONF-860540—). 

From 169. meeting of the Electrochemical Society; Boston, 
MA, USA (4 May 1986). 

Fuel cells based on proton exchange membranes, offer po- 
tential advantages over phosphoric acid fuel cells in a number of 
key areas such as ultimate power density and lower temperature of 
operation. Present designs, however, utilize very high platinum or 
platinum alloy loadings in order to achieve competitive current 
densities. Typical loadings are about 8 mg Pt/cm/sup 2//cell, as 
compared to one order of magnitude less for phosphoric acid based 
cells. Also, the catalyst is not used in a typical supported configura- 
tion; rather it is pressed directly into the surface of the electrolyte 
membrane, and thus the zone of reactivity (the region in which 
protons, catalyst, electrons and gas come together) is restricted to a 
two dimensional area. Attempts to use conventional gas diffusion 
electrodes, with low loadings of supported catalyst have not been 
previously successful. It is believed that the poor performance of 
the supported catalyst is due to the fact that protons, which are es- 
sential for both the anode or cathode reaction, cannot leave the 
polymeric electrolyte, since the anions (sulphonic acid groups) are 
fixed. Thus, although the platinum is distributed efficiently over the 
carbon surface, only the catalyst which is directly in contact with 
the membrane can contribute to the electrochemical reactions. In 
contrast, a liquid acid electrolyte fills the pores of the electrode and 
reaches the particles of catalyst. This paper discusses the use of 
modified gas diffusion electrodes for proton exchange membrane 
fuel cells. 


4101 Water flows within ion-exchange membranes 
during fuel cell operation. Fales, J.L.; Vanderbough, N.E.; 
Stroeve, P. (Los Alamos National Lab., Los Alamos, NM 
86545). pp 661-662 of Proceedings of the 1986 cen: —_ 
ing of the Electrochemical Society. Pennington, NU: Th 
Electrochemical Society (1986). (CONF-860540—). 

From 169. meeting of the Electrochemical Society; Boston, 
MA, USA (4 May 1986). 

Dehydration results depict two types of water interactions. 
Ionic hydration, especially of the proton, appears necessary to set 
polymer morphology and to sustain ionic conductivity. With estab- 
lished flow geometries, the other water fills available void volume. 
Water removal rates are constant, set by the boundary conditions at 
the interface, throughout the majority of the drying event. Fuel cell 
operation using these polymers can be described by mass transport 
rates independent of moisture content. This paper discusses water 
flow within ion-exchange membranes during fuel cell operation in 
detail. 


4102 Enhanced electrode kinetics in phosphoric acid fuel 
cells by use of nafion coated porous gas electrodes. 
Srinivasan, S.; Derouin, C.R.; Raistrick, I.D. (Electronics 
Div., Los ‘Alamos National Lab., Los Alamos, NM 87545). 
pp 773-774 of Proceedings of the 1986 Spring meeting of 
the Electrochemical Society. Pennington, NJ; The Electro- 
chemical Society (1986). (CONF-860540—). 

From 169. meeting of the Electrochemical Society; Boston, 
MA, USA (4 May 1986). 

The most advanced fuel cell system uses phosphoric acid 4s 
the electrolyte and platinum supported on high-surface-area carbon 
(Pt loading 0.25 mg/cm/sup 2/ on the anode on 0.5 mg/cm/sup 2/ 
on the cathode) as the electrocatalyst. The present level of per- 
formance in phosphoric acid fuel cells operating on H/sub 2/ and 
air at atmospheric pressure is a cell potential of 0.65 V, a current 
density of 200 mA/cm/sup 2/, a temperature of 200°C, and an 
electrolyte concentration of ~100% phosphoric acid. Several ef- 
forts are underway to improve the performance of phosphoric acid 
fuel cells (i.e., efficiency and power density), mainly by use of alloy 
type electrocatalysts. Some improvements in performance by about 
20 to 40 mV have been reported with Pt-V and Pt-Cr alloys, but 
there is a degradation in performance probably due to the leaching 
out of the less noble component. In addition, in cells containing un- 
alloyed Pt, there is normally a performance degradation with time, 
particularly over the first thousand hours. Recently, it has been 
demonstrated that performance obtained for proton-exchange-mem- 
brane (solid polymer electrode) fuel cells is the same as that for 
cells using much higher loadings as unsupported platinum electro- 
catalyst bonded directly into the surface of the Nafion membrane. 
The present work describes the enhancement in performance of a 
phosphoric acid fuel cell by use of such types of Nafion-coated, 
porous, gas diffusion electrodes. 


4103 The development of a membrane alkaline fuel cell 
reactor for energy conservation in the chlor-alkali industry. 
Taylor, E.J.; Gelb, A.; Campbell, J.P. (Physical Sciences 
Inc., Research Park, P.O. Box 3100, Andover, MA 01810). 
pp 591-592 of Proceedings of the 1986 Spring meeting of 
the Electrochemical Society. Pennington, NJ; The Electro- 
chemical Society (1986). (CONF-860540—). 

From 169. meeting of the Electrochemical Society; Boston, 
MA, USA (4 May 1986). 

Electrochemical industries consume approximately 7% of all 
the electric power produced in the United States, and the produc- 
tion of chlorine and caustic soda by the chlor-alkali industry ac- 
counts for roughly 20% of this energy consumption. The most ad- 
vanced chlor-alkali technology utilizes a cation exchange membrane 
electrolysis cell to produce chlorine, by-product hydrogen, and 30 
wt% NaOH. Prior to commercial sale, the caustic soda is concen- 
trated to 50 wt% by evaporation. The by-product hydrogen is cur- 
rently used for its thermal value in the caustic concentration proc- 
ess or is sold commercially. This paper discusses the development 
of a membrane alkaline fuel cell reactor for energy conservation in 
the chlor-alkali industry. 
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REFER ALSO TO CITATION(S) 3668, 3671, 3679, 4007, 4051, 4186, 4212, 
4217, 4428, 5159, 5180, 5420 


4104 (AD-A—171069/8/XAB) User's guide on lighting 
management. Pierpoint, W.; Miller, A. (Naval Civil Engi- 
neering Lab., Port Hueneme, CA (USA)). Jul 1986. 59p. 
(NCEL-UG—0008). NTIS, PC A04/MF AO1. 

Lighting management is the judicious use of electric lighting 
to provide the ability to see. Many factors affect visibility. While 
light is obviously required to see, the intensity of light is only one 
factor affecting visibility. Other factors include the direction of the 
light, the uniformity of the light, the contrast of the task (what you 
are looking at), the size of the task, how long the task is looked at, 
etc. Prudent lighting management must strike a sound balance be- 
tween the factors affecting resources (depletion of fossil fuels 
through electric use and monetary costs) and benefits (visibility af- 
fecting productivity, safety, and security). Lighting management 
can be accomplished by a variety of different measures. The pur- 
pose of this Users’ Guide is to provide a better awareness of these 
measures. With this knowledge, one will be in a better position to 
determine which measures provide the most cost-effective alterna- 
tives for managing the electric lighting at a given activity. This 
Users’ Guide covers: overview and checklist of measures to better 
manage and conserve electricity used for lighting; specific imple- 
mentation information on each of the lighting-management meas- 
ures; inexpensive action plan that can systematically provide the de- 
sired quantity and quality of illumination at the lowest cost; and use 
of standards and independent testing laboratory reports to assess 
the potential benefits and pitfalls of new energy-conserving prod- 
ucts. 


4105 (AD-A—171261/1/XAB) EDECT: an_ energy 
design, evaluation, and comparison tool. Master’s thesis. 
Alley, W.D. (Air Force Inst. of Tech., Wright-Patterson 
AFB, OH (USA)). 1986. 162p. (AFIT/CI/NR—86-112T). 
NTIS, PC A08/MF A0O1. 

EDECT is a computer-aided architectural design system that 
assists the architectural designer to accurately and rapidly deter- 
mine the energy impact of design decisions. The system emphasizes 
interactive computer-graphic techniques and easily digested analysis 
results. The basic 3D building model used by EDECT is generated 
on the ARCHIMODOS (Architectural Modeling, Design and 
Drafting System of the Ohio State University) system and read into 
EDECT memory at the beginning of a design session. EDECT 
culls ARCHIOMODOS opening (window/door) data into its own 
data structure and enables user manipulation of the building compo- 
nents/aspects that most affect energy performance. These compo- 
nents/aspects include orientation, windows/doors, overhangs, and 
material selections. For a yearly energy analysis the user can define 
macroclimate, building type, mechanical and electrical systems, and 
number of occupants. EDECT’s energy analysis is based on the 
American Institute of Architects’ Simplified Energy Evaluation 
technique and yields numerical and graphical results. The user may 
also request EDECT evaluation of certain energy design aspects as 
well as elaboration on what the evaluation means. 


4106 (CONF- Soca pp 351-354) Remote load con- 
trol of large centrifugal chillers. Cooper, D.S. 1983. Associa- 
tion of Energy Engineers, Atlanta, GA. File Number 
1185011238. 

From 6. world energy engineering congress; Atlanta, GA, 
USA (29 Nov 1983). 

With the exponential demand for electric power, which has 
been experienced in the last few years, coupled with the difficulties 
of rapid conversion to alternative fuels, the electric utility compa- 
nies find themselves in the rather precarious position of watching 
their demand curves approach their maximum generating capacity 
on an almost daily basis. The Houston Lighting & Power Company 
decided to provide some means whereby the large air conditioning 
systems could be remotely controlled by the central dispatcher to 
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bring about power reductions as needed without affecting the other 
essential services in the buildings. It was considered that if some- 
thing had to go, it should go quietly, without apparent impact upon 
the occupants or essential machines such as: elevators, computer 
systems, domestic water supply, etc. On account of many years of 
experience with the control of large centrifugal compressors in air 
conditioning systems, the writer was commissioned to design and 
assemble a prototype control box which would systematically 
a electrical power input to all systems so equipped, using a 

discrete, frequency modulated (FM) radio signal actuated from the 
power dispatcher’s office. How it was done and the effects obtained 
when applied to one of Houston's new high-rise office buildings are 
explained. 


4107 (CONF-831115—, pp 355-356) Energy conserva- 
tion implementation rates in the commercial/industrial sector. 
Flynn, J.F. 1983. Association of Energy Engineers, Atlanta, 
GA. File Number T185011238. 

From 6. world energy engineering congress; Atlanta, GA, 
USA (29 Nov 1983). 

The implementation of energy conservation recommenda- 
tions made in 1983 by commercial/industrial energy auditors em- 
ployed by San Diego Gas & Electric is discussed. In the six years, 
SDG & E has been providing energy auditing services for commer- 
cial/industrial customers, over 15,000 audits have been conducted. 
Data from these audits is stored in a computerized data base. An 
analysis of this data base as it reflects conservation decisions made 
by SDG & E’s audited customers in 1983 is presented. 


4108 (CONF-831115—, pp 397-402) Automating indus- 
trial and commercial audits. Kolodkin, S.S. 1983. Association 
of Energy Engineers, Atlanta, GA. File Number 
1185011238. 

From 6. world energy engineering congress; Atlanta, GA, 
USA (29 Nov 1983). 

In every field, and energy auditing is no exception, a signifi- 
cant technical improvement portends important change. From the 
promulgation of automated industrial and commercial audit sys- 
tems, the following can be expected: the cost of such audits will be 
significantly lowered, the audit market will be broadened, the skill 
level to perform satisfactory audits will be reduced, and the interre- 
lation between the audit, load forecasting, and utility marketing, 
will be exploited by the creation of a comprehensive and detailed 
commercial/industrial energy database. Energy auditing, as current- 
ly defined, is a product of high fuel costs and the need for informa- 
tion as to how to control their impact. It was inevitable that, with 
conventional approaches reaching less than 3% of the commercial/ 
industrial market, and given the rapid development of computer 
and software technology, an automated process would be devel- 
oped. XENCAP is the current state-of-the-art in that development 
process. The audit process using XENCAP is discussed. 


4109 (CONF-831115—, pp Seas dele a use generic 
streamline 


building concepts to energy audi odge, B.K.; 
Steele, W.G.; Walker, R.D. 1983. Saniiien of Energy 
Engineers, Atlanta, GA. File Number T18501 1238. 

From 6. world energy engineering congress; Atlanta, GA, 
USA e Nov 1983). 

A simplified method is presented for conducting energy sur- 
veys of buildings in the same generic class. Special emphasis is 
placed on determining the actual end-point energy usages for the 
buildings and on comparing these with target values that have been 
determined for buildings that are run energy efficiently. The factor 
used to categorize the energy consumption is the Energy Utiliza- 
tion Index, and target values are given for school, local govern- 
ment and small commercial buildings. Examples are given to dem- 
onstrate the procedure. 


4110 (CONF-831115—, pp 463-469) Energy manage- 
ment tracking system: tracking energy improvements in mu- 
nicipal buildings. Norton, R. 1983. Association of Energy 
Engineers, Atlanta, GA. File Number T18501 1238. 


From 6. world energy engineering congress; Atlanta, GA, 
USA (29 Nov 1983). 


Applied research conducted at the City of San Jose has en- 
abled the development of the Energy Management Tracking 





System (EMTS). The purpose of the computer-based system is to 
support management in evaluating the effectiveness of building 
energy efficiency improvements to buildings. Obtaining documenta- 
tion which proves the record of energy conservation is the primary 
objective. Project direction by the City’s Energy Office has result- 
ed in both linking existing files and creating new computer files 
which, in turn, are used to produce summary reports. The resulting 
reports furnish energy consumption comparisons before and after 
the occurrence of an energy improvement to a building. In the near 
future as the historical record for energy improvements lengthens, 
the Energy Office will be able to accurately assess cost effective- 
ness and verify payback for any combination of 35 types of building 
retrofit energy improvements. The output ranks buildings in terms 
of energy use intensity which assists in selecting candidates for 
future retrofits. In a different mode, the system permits analysis of 
energy conservation behavior practices by building occupants when 
no retrofit has occurred. An example of the methodology applied 
to a retrofitted municipal warehouse is presented. 


4111 (CONF-831115—, pp 475-478) Teamwork pays off 
for Washington State. James, J.W.; Hochstetler, C.; McCoy, 
G. 1983. Association of Energy Engineers, Atlanta, GA. 
File Number T1I85011238. 

From 6. world energy engineering congress; Atlanta, GA, 
USA (29 Nov 1983). 

Team effort is effective in assisting local governments in the 
state of Washington to sort out cost-effective energy conservation 
projects from economically unattractive ones. With modifications, 
the program may also be applied to the private sector by hiring a 
group of professionals to identify and rank various options. The 
team concept that reduces the change of missing good oe and 
could lower the cost of the first stages of a preliminary analysis is 
discussed. 


4112 (CONF-831115—, pp 481-485) Slashing steam use 
at Carnegie-Mellon University. Wisch, A.J.; Porter, P. 1983. 
Association of Energy Engineers, Atlanta, GA. File 
Number T1I85011238. 

From 6. world energy engineering congress; Atlanta, GA, 
USA (29 Nov 1983). 

The involvement of maintenance personnel in a properly in- 
stituted energy conservation program is critical. However, it is usu- 
ally impossible for maintenance personnel to become involved due 
to their varied duties, mostly of the immediate firefighting nature. 
By using proper diagnostic techniques, upgrading equipment used 
by the mechanical staff, and by training the staff in the use of steam 
and equipment monitoring systems, these problems can be over- 
come. It is possible to turn mechanical firefighters into mechanics 
with an excellent understanding of energy use systems and their re- 
lationship to the overall campus energy bill. There is usually no re- 
lationship whatsoever between mechanics, mechanical equipment 
and the final energy bill. At the University, monthly steam use data 
are posted, contrasted to last years figures, in the shop. In this 
manner, each mechanic can see how well the energy management 
program is being accomplished. 


4113 (CONF-860641—, pp 104-107) Proper glass-roof 
construction in Nordic climate. Dreier, C. 1986. NTIS (US 
Sales Only), PC A1l4/MF AO1. File Number DE87770021. 

From North Sun ‘86 - international conference; Copenhagen, 
Denmark (10 Jun 1986). 


4114 (CONF-860818—12) Minorities and energy: a 
review of recent findings and a guide to future research. 
Throgmorton, J.A.; Bernard, M.J. III. (Argonne National 
Lab., IL (USA)). 1986. Contract W-31-109-ENG-38. 22p. 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE87001522. 

From American Council for an Energy Efficient Economy 
Santa Cruz summer study on energy-efficiency in buildings; Santa 
Cruz, CA, USA (17 Aug 1986). 

This report discusses the results of the research on minority 
energy consumption and expenditures being conducted by Argonne 
National Laboratory for the US Department of Energy's Office of 
Minority Economic Impact. After summarizing what was known 
about minorities and energy prior to 1982, the paper briefly reviews 
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current research results in the areas of minority residential and 
transportation energy use patterns, energy policy assessments, and 
minority energy business development. The results suggest that, 
when income and location (transportation) or climate (residential) 
are statistically controlled, black households differ from nonblack 
households in their ability or willingness to make long-term capital 
investments in energy-efficient consumer durables (e.g., automobiles 
and appliances). Two hypotheses to explain these results are pro- 
posed, relating to the culture of minority poverty and structural 
constraints. Implications of the current results and proposed hy- 
potheses are then briefly discussed. 


i (CONF-8605198—) Water supply and drainage for 
(Statens By, 7. Hoersholm 


(Denmark) 1986. 472p. NTIS (US Sales Only), PC A20/ 
MF AOI. File Number DE87750096. 


From CIB-W62 seminar: water supply and drainage for 
buildings; Copenhagen, Denmark (12 May 1986). 

For the seminar "Water supply and drainage for buildings” 
53 participants were assembled in four major sections. The items 
discussed at the seminar were: information on the design process; 
lifetime aspects of sanitary installations; hot water production and 
distribution; state of progress in research. 23 papers were presented. 


= (CONF-8605198—, pp vp) Evaluation of the e-l 
mal performance of dead-legs in domestic hot water supply in 
stallations. Burberry, P.J.; Edwards, R.E.; Irwin, C. (De- 
partment of Building Engineering, Univ. of Manchester, 
UK). 1986. NTIS (US Sales Only), PC A20/MF A0O1. File 

Number DE87750096. 


From CIB-W62 seminar: water supply and drainage for 
buildings; Copenhagen, Denmark (12 May 1986). 

This paper describes, in brief, the first stage of a programme 
of research carried out at UMIST as part of the programme of the 
Building Research Establishment, (Garston), which is intended to 
establish a realistic model of thermal performance and water con- 
sumption for domestic hot water supply installations, a design pro- 
cedure and a basis for design standards. The work involves the lab- 
oratory validation of a dynamic mathematicl simulation of the com- 
bined heat and mass transfer concerned in the operation of simple 
"dead-leg” configurations, for a variety of pipe diameters, pipe 
lengths, draw-off rates and demand profiles. 


4117 (CONF-8605198—, pp vp) New Danish standard 
concerning capacity of small water heaters. Schmidt-Joergen- 
sen, F. (National Danish Inst. for Building Research, Hoer- 
sholm, Denmark). 1986. NTIS (US Sales Only), PC A20/ 
MF AO}. File Number DE87750096. 

From CIB-W62 seminar: water supply and drainage for 
buildings; Copenhagen, Denmark (12 May 1986). 

On September 1, 1985 an amendment to the Danish standard 
“Norm for water supply in buildings”, DS 438 came into operation. 
The amendment should ensure that future water heaters in dwell- 
ings have a suitable capacity. 


4118 (CONF-8605198—, pp vp) Water and energy in 
the water supplied to housing. Holmberg, S. (The National 
Swedish Institute for Building Research, Water Supply and 
Drainage Lab. Studsvik, Sweden). 1986. NTIS (US Sales 
Only), PC A20/MF A01. File Number DE87750096. 

From CIB-W62 seminar: water supply and drainage for 
buildings; Copenhagen, Denmark (12 May 1986). 

The results presented here are chiefly taken from field meas- 
urements carried out in Stockholm during 1984 and 1985. The 
building used for the measurements has already been described in 
some detail in my CIB W62 report, "Field Investigation of Flow in 
Water Supply Networks With the Help of Computers”, which I 
presented in Tokyo in April 1985. At that stage only a few results 
had been calculated, so that this report may be seen a supplement 
to the latter account. Since it seems probable that not all readers 
will have access to my Tokyo report I will briefly recap the de- 
scription of the building used for the measurements and the meth- 
ods employed; thereafter I will proceed to the results. 
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4119 (CONF-8605198—, pp vp) Electric tracing of . 
water supply pipes - efficiency and economy. Nielsen, V. 
(Danish Building Research Institute, Hoersholm, Denmark). 
1986. NTIS (US Sales Only), PC A20/MF AOI. File 
Number DE87750096. 

From CIB-W62 seminar: water supply and drainage for 


buildin, gs en, Denmark (12 May 198 

ena the results fie icaats test it can be con- 
cluded that maintenance of the temperature by means of HWATS- 
45 is a solution which is just as sufficient for the consumer as circu- 
lation of the hot water in the supply pipes. Economical calculations 
show that it is possible to save 10 percent in construction expenses, 
13 percent in yearly running expenses and 48 percent of the enegy 
consumption. All figures are with reference to a traditional recircu- 
lation system. Use of corrosion protection by means of an electro- 
lytic protection device in pipes without recirculation of the water is 
not yet sufficiently investigated. If protection can be obtained with- 
out recirculation a very big amount of money can be saved. Besides 
this saving of the circulation pipe means less space occupied by the 
installations in the building. 


4120 (CONF-8605198—, pp vp) Experimental study of 
competing systems for maintaining service water temperatures 
in residential buildings. Konen, T.P.; Coburn, D.S. (Dept. of 
Mechanical Eng., Stevens Inst. of Technology, Hoboken, 
N.J., USA). 1986. NTIS (US Sales Only), PC A20/MF 
A01. File Number DE87750096. 
From CIB-W62 seminar: water supply and drainage for 
SS Denmark (12 May 1986). 
tenance of temperature in service water systems is a 
function of numerous variables, dictating that analysis be based on 
experimental work in comparting the traditional recirculating hot 
water systems and the new self-regulating electric heat tape. Utiliz- 
ing a unique building with a variety of sensors and test facilities 
build into it, and also containing 2 complete service hot water sys- 
tems, the authors have completed a thorough comparison of the 2 
competing systems. 


4121 (CONF-8605198—, pp vp) Conditions for dimen- 
sioning the flow in water taps and power requirements for hot 
water with the help of computer simulation. Holmberg, S. 
(The National Swedish Inst. for Building Research, Water 
Supply and Drainage Laboratory, Studsvik, Sweden). 1986. 
NTIS (US Sales Only), PC A20/MF A0Ol1. File Number 
DE87750096. 
From CIB-W62 seminar: water supply and drainage for 
buildings; Copenhagen, Denmark (12 May 1986). 

ie paper explains the measurements and technical condi- 
tions needed for a good input information to simulation programs. 
In the case of water tap flow and for determining the power re- 
quirements for heating the water, detailed continuous field measure- 
ments which have been stored in the large secondary memory are 
of crucial importance. Under these conditions the simulation 
method is supposed to be better than present-day analytical models. 


4122 (CONF-8605198—, pp vp) Computer design pro- 
cedures - introduction for acceptance in the regulatory proc- 
ess. Galowin, L.S.; Swaffield, J.A. (Center for Building 
Le oh National Bureau of Standards, Gaithersburg, 
MD, USA; Department of Building, Heriot-Watt Universi- 
ty, Edinburgh, Scotland). 1986. NTIS (US Sales Only), PC 
A20/MF A0O1. File Number DE87750096. 

From CIB-W62 seminar: water supply and drainage for 
buildings; Copenhagen, Denmark (12 May 1986). 

e introduction and acceptance of computer design pro- 
grams for plumbing requires various actions by the profession to 
assure the validity and accuracy of the results. The experience in 
the United States to amend the BOCA Plumbing Code for accept- 
ance of the Computerized Drainage Design as a new section under 
Article 18 - Engineered Plumbing Systems - is reviewed. The issues 
for proponents of computer program methods that were raised, the 
challenge to the proposition and failure of acceptance in the 1985 
cycle are reviewed. Concerns are indicated beyond the narrow 
technical research basis for development of a computational proce- 
dure. Those include the following: a) availability of reference 
sources; b) certification and validation requirements for application 
of the calculated results; c) distribution of the computer program 
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and its general availability; d) computer (language and equipment) 
compatibility; e) input (user's manual); f) update library for comput- 
er parameters with new fittings, fixtures, devices and applicances. 
Several items are not appropriate for inclusion within codes or 
standards documents but may become the responsibility of the code 
(sponsor) organization. Other aspects are the dissemination of the 
information to the plumbing design community, applications for de- 
tailed specifications and line drawings, the needs of local jurisdic- 
tional inspectors or officials in the building approval process, and 
institutional constraints. 


4123 (CONF-8605198—, pp vp) Development of a com- 
puter based analysis of multistorey drainage network 
flow. Swaffield, J.A.; Galowin, L.S. (Department of Build- 
ing, Heriot-Watt Univ., Edinburgh, Scotland; Centre for 
Building Technology, National Bureau of Standards, Gaith- 
ersburg, MD, USA). 1986. NTIS (US Sales Only), PC A20/ 
MF AO1. File Number DE87750096. 
From CIB-W62 seminar: water supply and drainage for 

buil en, Denmark (12 May 198 

ee based ae aun based upon the use 
of the method of characteristics finite difference solution of the un- 
steady flow equations, is presented in the context of depth and ve- 
locity predictions within a building drainage network. Previous 
work in this area reported at past CIBW62 meetings by the authors 
is extended to include the boundary conditions appropriate for both 
top entry junction inflows to the drain and in pipe expansion junc- 
tions. Simulations for a range of building drainage networks are 
presented to illustrate the ability of the analysis to represent a wide 
range of design. Development of the technique into a design orien- 
tated program is proposed, either by direct use of the program or 
through the development of design tables for a range of conditions 
considered representative of current drainage design. 


4124 SSS pp vp) CAD system for 
plumbing engineering. Hiyoshi, Kazuhiko; Yamagata, Toshio. 
(Building Engineering Department, Nippon Telegraph and 
Telephone Corporation, Tokyo, Japan). 1986. NTIS (US 
Sales Only), PC A20/MF A0O1. File Number DE87750096. 

From CIB-W62 seminar: water supply and drainage for 
buildings; Denmark (12 May 1986). 

At Nippon Telegraph and Telephone Corporation (NTT), 
there are about 600 engineers who engaged in building services en- 
gineering. To carry out their design work more efficiently and ac- 
curately, they begun to start to develop a new CAD system. In this 
paper, design policy and design procedure for NTT plumbing engi- 
neering is introduced, and some problems about introduction of 
CAD system to plumbing engineering are studied. Finally, possible 
applications of CAD system for building construction work are de- 
scribed. In advanced stage of CAD system, there is a possibility of 
poor design through this CAD system by using without deep con- 
sideration. To prevent degredation in the design level, the engineer 
must be responsible for making and keeping the design procedure 
and data base. 


4125 (CONF-8605198—, pp vp) Use of personal com- 
puter and CAD in small plumbing, and ventilation 
firms. Buhl, L.S. (The Technological eee, Dept. of 
Energy Technology, Denmark). 1986. NTIS (US Sales 
Only), PC A20/MF A0O1. File Number DE87750096. 

From CIB-W62 seminar: water supply and drainage for 
ee Denmark (12 May 1986). 

e use of el data processing has become more and 
common during the last 10 years. The possibility of using CAD 
(Computer Aided Design) on Personal Computers gives plumbing, 
heating and ventilation firms new possibilities. The Technological 
Institute has developed a special "VVS"-menu (plumbing, heating 
and ventilation menu) for the system “AUTOCAD” which gives 
increased possibility of using CAD in plumbing, heating and venti- 
lation firms. 


4126 (CONF-8605198—, pp vp) Future possibilities for 
using CAD in the design of building services. Bayer, G. 
(Technische Fachhochschule Berlin, Germany). 1986. NTIS 
(US Sales Only), PC A20/MF AOl. File Number 
DE87750096. 





From CIB-W62 seminar: water ly and drainage for 


buildings; Copenhagen, Denmark (12 May 1986). 
4127 CONF-8605198—, Study reliability 
for Cue equipment. a - 


yama, Hiroo; Shiraishi, 
ijima Corp. jjima Institute of Construction 
tokyo. 5 Sapa). 13 1986. NTIS a Sales Only), 

A01. File Number DE877 
"Seen COA cnker war con * and drainage for 
Denmark (12 ie ES 1986). 
of buildings and their equipment had been 
constructed rapidly in 1960-1974, when Japanese economy had 
grown high-speed. It is difficult to evaluate the degree of deteriora- 
tion quantitatively. We tried to gather the quantitative reliability 


(CONF-8605198—, vp) ee —- 
exchangeable 


ae and 
eC tt International AB, Sa aecthaees 
Sweden). 1986. NTIS (US Sales Only), PC A20/MF A0l. 
File Number DE87750096. 
From CIB-W62 seminar: water supply and drainage for 


ee an Denmark (12 May 1986). 
year, more than 70,000 dwellings in Sweden are dam- 


aged by leaking water installations. The costs for repairing these 
have increased drastically during the last years. In 1985, the Swed- 
ish insurance companies paid out more than SEK 1 billion (approx. 
US$ 130 millions). To this cost, still another SEK 300 millions 
should be added for uninsured buildings, and houses where the 
excess is high and the damage is not reported. The total cost for 
water leaks in Swedish building installations could thus be estimat- 
ed to some SEK 1,300 millions per year - which is more than the 
indemnification for thefts and fires. One-family houses account for 
more than 60 percent of damages, mostly of a type that is unneces- 
sary and could have been avoided totally with relatively simple 
precautions. It is possible to build houses more water-safe without 
having higher building costs than for conventionally built houses 
today. A project where this was demonstrated comprises of two 
one-family houses built north of Stockholm and being evaluated as 
part of a scheme financed by the Swedish Council for Building Re- 


(CONF-8605198—, pp vp) Life cycle cost analy- 
sis. ee T.P. (Dept. of Mechanical Eng., Stevens Inst. of 
, Hoboken, NJ, USA). 1986. NTIS (US Sales 

1 A20/MF AOl. File Number DE87750096. 


Copenhagen, Denmark (12 May 19: 

MT Taal Coal Coss Aamigie to 0 tectnlawe which cllowe the 
comparison of competing products and systems on the basis of rele- 
vant economic factors over a selected period of time. It is a useful 
tool for the building owner, his manager, architect and engineer, as 
a logical approach to the comprehensive financial analysis of alter- 
natives mandated by the dramatic increases in the cost of owning 
and operating buildings. A life cycle cost analysis embodies total 
costs - initial capital investment, financing, operating salvage and 
maintenance costs. In this article, the concepts of life cycle costs 
are reviewed and applied, through an example, of a rising concern - 
the conservation of water and reduction in building effluent. 


4130 (CONF-8605198—, pp vp) Study on optimum 

a network in building. Takahasi, 

yuki. (Takenaka Technical Research Lab., Tokyo, 

Jape). 1986. NTIS ad Sales Only), PC A20/MF AO0Ol. 
File Number DE87750096. 
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From CIB-W62 seminar: water supply and drainage for 
be Rantaat C2iy Soe. 
new approach to the optimum diameter selection for a 
dismal ditiadad emma 
supply pipe network has been developed. This approach is based on 
traditional techniques of pipe network analysis by computer. Initial- 
ly assumed values of pipe diameter are successively adjusted using 
an optimization technique which is based on a design pipe flow, 
and final arrangements of pipe diameter are obtained. The comput- 
ed pipe flows by this program agreed with an experimental result in 
model pipe network and a survey of actual pipe network in an 
Office bui ding. As a result a computer program for analyzing pipe 
networks has been developed, and a optimum diameter selection for 
any pipe networks has become possible. 


4131 (CONF-8605198—, pp vp) Water taps - water 

hammer. A et calla Gor tae Sacnnced, ©. (Norwegian 

Research Inst., Oslo, Norway). 1986. NTIS (US 

Sales Only), PC ‘A20/MF AO01. File Number DE87750096. 

From CIB-W62 seminar: water supply and drainage for 
— ——- (12 May 1986). 

caused by rapidly closing taps, has become a 

great problem in Norwegian dwelling houses. This paper presents a 

test method which can be used to assess whether a particular type 

of tap is likely to cause troublesome water-hammer effects in a 

water supply system. 


as an aid to water system design. 
Swaffield, J.A.; Wakelin, R.H.M.; Maxwell-Standing, K. 
(Dept. of Building, Heriot-Watt Univ., Edinburgh, UK; 
Ub. of Mechanical Engineerin Brunel Univ., Middlesex, 

1986. NTIS (US Seles Only), PC ‘A20/MF A01. File 
Number DE87750096. 

From CIB-W62 seminar: water supply and drainage for 
buildings; Copenhagen, Denmark (12 May 1986). 

© techniques of wave generation, both the tipping tank 

and syphon tank, are considered and it is decided that the design of 
the tipping tank warrants further development. A computer simula- 
tion of various tipping tank shapes is explained and the program is 
successfully tested against a laboratory tipping tank and subsequent- 
ly is used to design an improved tipping tank now installed for site 
trials. A computer simulation of steep fronted wave propagation 
along a drainage pipe is being developed from recent wave attenu- 
ation work previously reported to CIB-W62. Comparisons of exper- 
imental and computational results are presented illustrating the use 
of Everett and Newton-Gregory interpolation, in addition to a 
more complex iteration procedure, to substantially improve the 
method of characteristic’s ability to maintain both steady uniform 
flows under subcritical conditions, and retain wave steepness during 
wave propagation along the drainage pipe. Both methods are 
shown to underestimate the velocity of the steep fronted wave and 
further work in this area is outlined. 


4132 (CONF-8605198—, pp vp) Surge wave generation 
conserving building drainage 


4133 (CONF-8605198—, pp vp) Low flush volume 
W.C. design for developing countries. Swaffield, J.A.; Wake- 
lin, R.H.M.; Bocarro, R.A. (Dept. of Buildin; me Heriot-Watt 
Univ., Edinburgh, UK; Dept. of Mechanical Engineering, 
Brunel Univ., Middlesex, UK). 1986. NTIS (US Sales 
Only), PC A20/MF AO01. File Number DE87750096. 
From CIB-W62 seminar: water supply and drainage for 
a ; Copenhagen, Denmark (12 May 1986). 
ater usage by w.c. flushing am a major portion 
of the total water use in a dwelling and may be sufficient to pre- 
vent the introduction of such sanitary facilities in developing coun- 
try applications where water is in short supply. The work reported 
has concentrated upon the development of a low cost 3-litre flush 
volume w.c. suitable for use in developing countries and has been 
funded by the UK Overseas Development Administration (ODA), 
with manufacture of the w.c. bowls being undertaken by Twyfords 
in the UK. This paper presents the team’s approach to the problem 
of low water use w.c. design, in terms of the modifiable variables 
such as trap volume, water seal depth, cistern to bowl water distri- 
bution etc. Laboratory trials are reported to support the design de- 
cisions taken in respect of trap real depth and volume. In order to 
both reduce bowl cost and provide the bow! with a pour flush ca- 
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pability, the bowl is rimless. The solution to the water discharge to 
the bowl and subsequent surface cleansing problem chosen is a 
water spreading nozzle connected directly to the cistern discharge 
and positioned at the rear of the bowl. Development of this 
“spreader bar” flow device is fully reported. Site evaluation in Bot- 
swana and Lesotho during the latter part of 1985 and early 1986 is 
also discussed. 


4134 (CONF-8605198—, pp vp) Studies on control of 
pressure by introduction of orifice in water distribution pipes 
in buildings. Sharma, S.K.; Toshniwal, C.L. (PHE Section, 
Central Building Research Inst., Roorkee, India; Civil Eng. 
t., Univ. of Roorkee, India). 1986. NTIS (US Sales 
y), PC A20/MF AOI. File Number DE87750096. 
From CIB-W62 seminar: water supply and drainage for 
buildings; Copenhagen, Denmark (12 May 198 
to inherent limitations of design, it has not been possible 
to eliminate occurrence of excessive water supply pressures in the 
downfeed pipe of multi storeyed buildings at lower floors, resulting 
in excessive flow going downward. At present this problem is mini- 
mised either by installing pressure reducing valves on the downfeed 
pipe or by tapering down the size of the downfeed pipe. This study 
conceives to dissipate the excessive by putting an orifice in the 
branch pipe carrying the flow to a given floor. Performance of this 
simple device has been studied and results reported here. The pro- 
posed (orific) device has been found to be quite effective to control 
the excessive pressures. An approach has also been forwarded to 
find the required size of the orifice for a given set of conditions. 


4135 (DOE/BP/13795—10) End-use Load and Conser- 
vation Assessment Program. Workshop II abstracts. Alexan- 
der, D.J.; Cleary, C.; Hadley, D.L.; Halverson, M.A.; Klan, 
M.S.; Mazzucchi, R.; Pearson, E.W.; Pincus, R.M.; Reiter, 
P.D.; Stokes, G.M. (Pacific Northwest Lab., Richland, WA 
(USA)). Mar 1986. Contract AC79-83BP13795;AC06- 
76RL01830. 84p. (CONF-8511115—Absts.). NTIS, PC 
A05/MF A01; GPO Dep. File Number DE87001321. 

From 2. End-Use Load and Conservation Assessment Pro- 
gram (ELCAP) workshop; Portland, OR, USA (7 Nov ri 

The End-use Load and Conservation Assessment gram 
(ELCAP) was initiated in August 1983 by the Bonneville Power 
Administration (BPA) under an intra-agency agreement with the 
Battelle, Pacific Northwest Laboratory (PNL). The ELCAP was 
designed to support BPA’s conservation assessment and load fore- 
casting missions through the collection and analysis of hourly end- 
use electricity usage data together with detailed characteristics of 
the participating structures and occupants. This volume contains all 
of the revised Abstracts from Workshop II. These are the first pub- 
lished results from the ELCAP. Readers are cautioned, however, 
that the results of the analyses of ELCAP data are very prelimi- 
nary. The objectives of the Workshop and of this publication are to 
demonstrate the power of the data, and motivate discussion, not to 
support definitive conclusions. 


4136 pv sel 13795—13) End-use Load and Con- 
servztion t Program: applications and aye 
plans, Version 1.0. (USDOE Bonneville Power Administra 
tion, Portland, OR). Jun 1986. Contract AC79-83BP13795. 
6lp. NTIS, PC A04/MF A0O1; 1; GPO Dep. File Number 
DE87001339. 

Because of its size and potential contribution to understand- 
ing how electricity is used and what factors affect both the timing 
and levels of usage, the ELCAP has attracted significant attention 
among the PNW electric utility and energy planning community. In 
response to this interest, BPA sponsored a Workshop in early No- 
vember 1985 in order to present the final results from several pred- 
ecessor monitoring projects which have influenced the design and 
planning of the ELCAP and to present very preliminary results 
from ongoing exploratory work with limited portions of the early 
ELCAP data. At the termination of the Workshop, the Branch of 
Assessment and Evaluation, prime sponsors of the ELCAP, made a 
brief presentation of a series of topics to be addressed in the initial 
stages of substantive analysis. The comments received at the Work- 
shop were incorporated into an “Applications Agenda” which was 
then circulated for further comment. The document has been re- 
vised in response to those comments and is published here. In June 
1985, PNL submitted to BPA a general strategy paper which 


would guide the early analytic activities in the residential sector. In 
response to the comments received at Workshop II and the Appli- 
cations Agenda, this paper has been revised and is published here. 
Similar analysis stratdgy papers have been developed for the com- 
mercial sector and for the meteorology data being compiled in sup- 
port of the ELCAP. These papers are responsive to the comments 
received at Workshop II as well as to the Conservation Assessment 
Applications Agenda. 


4137 (DOE/BP/21604—1) Weatherwi$e your mobile 
home. (National Center for Appropriate Technology, Butte, 
MT (USA)). Aug 1986. Contract AC79-85BP21604. 17p. 
NTIS, PC A02. File Number DE87001773. 

Energy saving methods for mobile homes are discussed. 
Projects both small and large in time and money are considered. 
(BCS) 


4138 pagan agg Mobile home weatherization: 
a guidebook for installers. (National Center for Appropriate 
Technology, Butte, MT (USA)). Aug 1986. Contract AC79- 
85BP21604. 59p. NTIS, PC A04. File Number DE87001774. 

This guidebook has been prepared to describe the most com- 
monly practiced techniques that appear, in 1986, to provide the 
most energy savings at a reasonable price. Information is presented 
on a wide range of weatherization options in enough detail for in- 
stallers to evaluate and implement those that best suit their needs 
and experience. 


4139 (DOE/BP/22586—1) Super Good Cents: building 
a partnership with lenders and appraisers. (H2A, Inc., Boise, 
ID (USA); Dingler, Bridges and Associates, Portland, OR 


(USA)). Feb 1986. Contract AC79-84BP22586. 125p. NTIS, 
PC A06/MF A01; GPO Dep. File Number DE87001333. 

This training manual is designed to introduce the value of 
the Super Good Cents program to utilities. (BCS) 


4140 (ECRC/M—1914) Lighting controls: The user's 
point of view. Boyce, P.R. (Electricity Council Research 
Centre, Capenhurst (UK)). May 1985. 2ip. British Library 
Document Supply Centre, Boston Spa, Wetherby, West 
Yorks LS23 k 

Memorandum. 

Field studies of people’s use of and reaction to control sys- 
tems of various types for commercial lighting installations are re- 
viewed. People’s opinions on lighting control systems vary widely, 
depending on how well the control system matches their expecta- 
tions and the manner in which they wish to use the building. A 
series of guidelines on the important aspects of different types of 
control system are derived. These guidelines suggest (a) that the 
use of manual switching is largely a matter of individual initiative 
which is governed by people's perception of what is ‘public’ light- 
ing and what is ‘private’ lighting; (b) that time control in the form 
of switching off lighting at set times is acceptable provided it 
occurs infrequently when the space is occupied; (c) that occupancy 
control is acceptable because the switching off only occurs when 
nobody is present; (d) that daylight control, in the form of frequent 
switching of electric lighting in response to daylight variation is 
likely to cause dissatisfaction to occupants. 


4141 (ECRC/M—2029) Domestic uplighting. Boyce, 
P.R. (Electricity Council Research Centre, Capenhurst 
(UK)). Jun 1986. 21p. Electricity Council Research Centre, 
Capenhurst, Chester CH1 6ES, UK 

The aim of this memorandum is to help the small manufac- 
turer produce uplighters suitable for the domestic market by identi- 
fying the potential for domestic uplighting and establishing the as- 
pects of an uplighter which people consider to be important. Thirty 
six householders were given an uplighter to use in their homes for a 
few days. The free standing uplighter used a 500W tungsten halo- 
gen lamp to provide the light and was equipped with a dimmer to 
provide flexibility. The majority of the householders used the 
uplighter in their lounge. A large majority (72%) preferred the 
lighting effect produced by the uplighter and 86% would consider 
buying an uplighter for their homes. The features of an uplighter 
which those who would buy one considered important are electri- 





cal and mechanical safety, the presence of a dimming facility and 
the physical appearance of the uplighter. Based upon the results it 
is concluded that a lamp producing about 4000 to 5000 lumens is 
required for a domestic uplighter; the only suitable lamp types 
which can provide this light output from a single lamp are the 
linear halogen lamp and the conventional incandescent lamp. 


a a of an energy manage- 


Energy, 

Electrowatt Engineering | i (UK)). 
Jan 1986. 44p. NTIS (US Sales Only), PC A03/MF AOl. 
File Number DE86752699. 

A report is given of the installation of an energy manage- 
ment system and floodlight relamping at Stormont Ford truck and 
car division under the Energy Efficiency Demonstration Scheme. 
An economic analysis indicates that both projects are attractive op- 
tions, the energy management system resulting in annual energy 
savings worth Pound 8,944 and the floodlight relamping Pound 
2161 with paybacks of 1.51 and 2.71 years respectively. (UK). 


4143 (EUR—8923) Regulation and control of a heating 
system using heat pumps with internal combustion engines. 
Mathieu, Y.; Sarignac, A.; Legre, J.M. (Commission of the 
European Communities, Luxembourg). 1984. 106p. (In 
French). Euro Community Information Service, 2100 
M St., NW, Suite 707, Washington, DC 20037. 

The study of a collective heating system by a heat pump 
with internal combustion engine was carried out during this con- 
tract. A heat pump with internal combustion engine of automobile 
origin was constructed (thermal power: 190 kW) and the regulation 
of this apparatus by a microprocessor card was studied. The study 
and our achievements have shown that the combustion of gas in 
Renault engines did not pose any technical problems and that the 
engines of automobile origin showed a sufficient reliability and life 
time for such an application. The weak market for collective heat 
pumps in France does not, however, permit the industrialization of 
these pumps where components have already been developed. 


4144 (GB—22) Heat pumps for heating in buildings. 
Martin, D. (Department of Energy, London (UK). Energy 
Efficiency Office). Oct 1985. 46p. NTIS (US Sales Only), 
PC A03/MF AO1. File Number DE86752694. 

Energy Technology Series No. 5. 

A brief introduction to the use of heat pumps for heating 
buildings is presented and the technical detail essential to the under- 
standing of the technology and its application is outlined. The in- 
formation from actual installations under the Energy Efficiency 
Demonstration Scheme is used to illustrate and establish the role 
which heat pumps can play in achieving energy-efficient space and 
water heating in buildings. 


4145 (iVO-A—03/86) Exhaust-air heat pump for the 
heating of a multi-storey house. Murtopuro, M.; Leino, R.; 
Haukioja, R. (Imatran Voima Oy, Helsinki (Finland)). Feb 
1986. 58p. (In Finnish). NTIS (US Sales Only), PC A04/ 
MF AO1. File Number DE87750145. 

The aim of the study was to analyse the scope of potential 
for the use of exhaust-air heat pumps, as also the performance and 
economic viability of exhaust-air heat pump technology in various 
conditions. The most important finding of the study was that many 
multi-storey buildings outside the district heating system lack a me- 
chanical exhaust-air system required by an exhaust-air heat pump. 
Another factor which reduces the potential substantially is the 
small volume of houses. The test equipment included six exhaust-air 
heat pump systems from two manufacturers and three electric 
boiler systems from various manufacturers. There proved to be 
need to develop further the dimensioning of joint operation of an 
exhaust-air heat pump system and an oil boiler. All heat pumps did 
not meet the output dimensioned. Two heat pumps were capable of 
producing an energy amount corresponding to the preliminary cal- 
culation. One heat pump exceeded the COP calculated beforehand. 
There was also an aim to cover thermal energy production in sum- 
mertime using only an exhaust-air heat pump. This proved unfeasi- 
ble with the test equipment. Viability studies were carried out in 
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accordance with the characteristics of this new, more efficient ex- 
haust-air heat pump system. The thermal energy production capac- 
ity of the new system was substantially larger than that of the test 
equipment used in the beginning and there was enough capacity to 
heat the house during the five summer months. Increase in invest- 
ments remained small and the cost-efficiency improved. The pay- 
back time for the investment in an exhaust-air heat pump system 
varies from 7 to 13 years, when there is a real rise in the price de- 
velopment for energy to be replaced. 


4146 (LBL—19494) Integrating window pyranometer for 
beam daylighting measurements in 


scale-model buildings. 
Bauman, F.; Place, W.; Thornton, J.; Howard, T.C. (Law- 
rence Berkeley Lab., "CA (USA)). Dec 1985. Contract 
‘ACO3-76SF00098. 18p. (CONF-860106—4). NTIS, PC A02/ 
MF AOI; 1; GPO Dep. File Number DE87001884. 
From ASHRAE semi-annual meeting; San Francisco, CA, 
USA = Jan 1986). 

An experimental device has been developed to measure the 
total amount of solar radiation transmitted through glazed apertures 
in scale-model buildings. The device, an integrating window pyra- 
nometer (IWP), has two distinguishing characteristics: (1) it pro- 
vides a measure of transmitted solar radiation integrated over a rep- 
resentative portion of the model glazing, accounting for nonuni- 
form radiation distributions; and (2) it is spectrally independent. In 
applications to scale-model daylighting experiments, the IWP, to- 
gether with photometric sensors mounted in the model, allows the 
direct measurement of the fraction of transmitted solar gains reach- 
ing the work plane as useful illumination, a convenient measure of 
the daylighting system performance. The IWP has been developed 
as part of an outdoor experimental facility to perform beam day- 
lighting measurements in scale-model buildings. In this paper, the 
integrating window pyranometer is described; the results of calibra- 
tion tests are presented and evaluated; the advantages and limita- 
tions of the device are discussed. 


4147 (NP—7750135) Exhaust air windows and hollow 
core slabs as a part of the space HVAC-system in an office 

Kallio, M.; Boeckerman, J. (Laempoeteknillinen 
Insinoeoeritoimisto Oy, Espoo (Finland)). Jan 1986. 80p. (In 
Finnish). NTIS (US Sales Or Only), PC A05/MF AO1. File 
Number DE87750135. 

The main purpose in this research was to study the possibili- 
ties to exploit exhaust window-hollow-core slab-ventilation system 
to improve the circumstances in normal office building. The use of 
hollow-core slab as a ventilation duct is based on its capabilities for 
saving space and on its thermal characteristics. The termal charac- 
teristics of a slab are based on its large mass and heat capasity. The 
use of exhaust window in ventilation system is based on improving 
comfort and to get solar radiation heat in use. These means used in 
a right way can make savings in the running costs of the building. 
This system is tend to exploit the passive parts of the building, so 
that expensive investments are not needed. The use of the exhaust 
window has turned out to be useful on improving confort. When 
using exhaust window there has been no draught which is usual for 
normal window. According to the measurements the exhaust 
window has reduced the cooling demand. The use of hollow-core 
slab as air duct is good for saving space because the inner height of 
the building can be reduced. Exploit of the hollow-core slab from 
the point of energy economics needs more complicated regulation 
system and air distribution than is normally in use. Using of the hol- 
lowcord slab with exhaust window only increases problems. Regu- 
lation system that would work properly is not possible to carry out 
with reasonable arrangements. 


4148 (ORNL/CON-—201) Role of auditor sales effec- 
tiveness in residential conservation incentive programs: a case 
study at Florida Power and Light. Brown, M.A.; Berry 
L.G.; White, D.L.; Zeidler, P. (Oak Ridge National ia. 
™ (USA); Florida Power and Light Co., Miami (USA)). 
Aug 1986. Contract AC05-840R21400. 79p. NTIS, PC 
A05/MF A01; GPO Dep. File Number DE87001620. 

This report examines Marketing Service Representative ef- 
fects on customer response to Florida Power and Light's postaudit 
incentive programs. Levels of participation in these programs are 
affected by the decision to request a home energy survey, and the 
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decisions to participate and to invest at various levels in each pos- 
taudit program. Because the MSR has contact with households 
only after an audit request is made, this analysis concentrates on the 
incentive program participation decision. This analysis of auditor 
salesmanship examines three data sets containing information on 
MSRs and the households they surveyed during two months of 
1985. 


4149 (ORNL/CON—218) Commercial retrofit research 
multi-year plan, FY 1986-FY 1991: Building energy retrofit 
research. MacDonald, J.M.; pet on HLP.; + Gatun 
D.; Ternes, M.P.; Kolb, J. O. (Oak Ri National Lab., 
(USA)). Oct 1986. Contract ACO0S5- 18R21400. 59p. NTIS, 
PC A04/MF A01; GPO Dep. File Number DE87001588. 

This Multi-Year Plan details a framework for a coordinated 
national research and development (R and D) program aimed at 
improving the effectiveness of public and private efforts to con- 
serve energy in the existing commercial building sector. It summa- 
rizes the project areas determined to be most important to the goal 
of achieving the energy savings potential in commercial buildings. 
It is the first multi-year plan detailing energy conservation R and D 
efforts directed specifically toward retrofits in the commercial 
sector. This plan was developed by the Department of Energy's 
(DOE) Office of Buildings and Community Systems through the 
combined efforts of the Oak Ridge National Laboratory and other 
government and private organizations. 


4150 (PB—86-230356/XAB) Reducing energy consump- 
tion in buildings: the potential for conservation in 
Jarmul, S. (Volunteers in Technical Assistance, Inc., Arling- 
ton, VA (USA)). Jul 1984. 82p. NTIS, PC A05/MF AOl. 
This study outlines the energy consumed by buildings of Dji- 
bouti. It describes the energy conditions that exist today, and in- 
cludes a summary of energy audits of typical Djiboutian buildings. 
It also presents recommendations aimed at reducing energy con- 
sumption in both existing construction and in that planned for the 
future. Further, it explores the various options available for imple- 
menting the changes that have to be made in order to achieve these 
reductions. 


4151 (PB—86-232105/XAB) Improving the efficiency of 
domestic hot-water systems. Stephen, F.R. (Electricity Coun- 
cil Research Centre, Capenhurst (UK)). Mar 1986. 25p. 
(ECRC/M—2033). NTIS, PC PC E04/MF E04 

The siting of hot-water cylinders remote from taps, and the 
use of long interconnecting pipework, does not give energy-effi- 
cient systems. A computer program was developed to simulate the 
domestic hot-water system in dwellings, and is used to predict the 
effects of several parameters such as cylinder insulation, pipework 
insulation and dead-leg length. An efficient system would comprise 
a foam-insulated cylinder, appropriately sized, feeding taps through 
insulated pipework; those parameters are discussed. 


4152 (PB—86-237104/XAB) Verification of public 
domain control algorithms for building energy management 
and control systems. May, W.B.; Kelly, G.E. (National 
Bureau of Standards, Washington, DC (USA). Center for 
Building Technology). Dec 1985. 142p. (NBSIR—85/3285). 
NTIS, PC A07/MF AO1. 

Software is an important component of building energy man- 
agement and control systems (EMCS). The National Bureau of 
Standards developed and documented eight public-domain EMCS 
supervisory control algorithms. The testing and verification of these 
eight algorithms are described in the report. The algorithms tested 
cover dry-bulb and enthalpy-economizer cycles, optimum and 
scheduled start/stop, duty cycling, demand limiting, outside air 
supply air reset, and demand supply air reset. 


4153 (PB—86-241791/XAB) Regional assessment of 
gas-fired cogeneration-energy-systems economics. Final 
report, January 1984-May 1986. Bos, P.G.; Davis, S.A. 
(ARS Group, Inc., Wellesley, MA (USA)). May 1986. 55p. 
NTIS, PC A04/MF AOl. 

To make an evaluation of the economics of cogeneration in 
buildings, it is necessary to determine hourly energy savings for 
each particular building type and its climatic data. Otherwise, the 





sharply changing thermal and electric loads on an hourly and sea- 


4154 (PB—86-241833/XAB) Reliability analysis of gas- 
heat: model data 


system. Ti report, June 1985-June 1986. (Battelle Co- 
lumbus Div., OH (USA)). May 1986. 81p. (N—4577-0600). 
NTIS, PC A05/MF A011. 


ternative systems. 


4155 (PB—86-242807/XAB) ECRC (electricity council 
research centre) low-energy houses: data collection and com- 

puter analysis. geese ao aa ahurat (OK) 
(Electricity Council Research tre, Capenhurat (UK). 
= 1986. 50p. (ECRO/M 1768) NTIS, PC E05 


Temperature and energy in four occupied low-energy houses 
were monitored over a period of one year. Separate data loggers 
were used to record temperatures, and weather for each 
house. The data collection and computer analysis are described. 


4156 (SBI-R—177) Heat recovery from 

forskningsinstitu Hooahole (Denmark), 1986. 1986. 63 ee 
0 t, 0 

Danish). NTIS (US Sales Only), PC A04/MF "Aol, 
Number DE87750101. 


is 
given. The conclusion on the basis of the investigation is that by 
mounting a heat recovery plant the efficiency estimated largely can 
be obtained. However, the report points out a series of improve- 
ments which ought to be considered by future installations of heat 
recovery plant. (EG). 


4157 (VTT-TIED—563) Research rehabilitation. 
Matala, H.; Esioo finland) urainen, Y. (Valtion Tekeillinen Tutkimus- 
inland)). 


keskus, Apr 1986. 57p. (In Finnish). NTIS 
(US Sales ie Only, A04/MF AOl. File Number 
DE87750137. 


end of 1980 1,150 milliard m* and it is predicted to grow to 
milliard m* by the end on 1990. Annual reduction of the amount of 

existing buildings in Finland is internationally rated high. A 
culaiinen tiliase ¢ Willie seeker Gellughins t SUA ts ak 








mishing share of new investments in building as well as using and 
mintaining the built environment. Correlation between quality and 
costs is not so well-known as in constructing new. Developing 
methods and instruments for condition and usability estimation is 
being done. Planning and supervising methods are inadequate. 
There is not enough knowledge to make economically right ren- 
ovation decisions. Repairing oild buildings with new methods is 
both technically and architecturally problematic. Bases for doing 
even medium-term maintaining plans are missing. Research and de- 
velopment work should assure us that renovations are made by 
using right design principles, structural solutions, materials and 
working methods. Contract routines and working methods should 
be improved for renovation. One essential research area is mainte- 
nance costs of the built environment. As the main projects dealing 
with the most important object areas of renovation have been 
chosen 1) prejudgement of renovation, 2) determining repair activi- 
ties and 3) renovation technology. 


= (ORNL/tr—86/35) Heat and mass diffusions in 

the absorption of water vapor by aqueous solutions of lithium 
bromide. Kashiwagi, Takao; Kurosaki, Yasuo; Nikai, Isao. 
(Oak Ridge National Lab., TN SA)). 14 Oct 1986. Con- 
tract AC05-840R21400. T ted from Nihon Reito 
Kyokai Ronbun-shu [Transactions of the Japanese Associa- 
tion of Refrigeration (JAR)]; 1: No. 1, 89-98(1984). 24p. 
NTIS, PC A02/MF AOl; GPO Dep. File Number 
DE87000614. 


The recent development of absorption-type heat pump is 
highly essential from the viewpoint of extracting the effective 
energy from waste heat or solar energy. To increase the efficiency 
of energy conversion, it is important to improve the performance of 
absorbers. The objective of this paper is to obtain an increased un- 
derstanding of the fine mechanisms of vapor absorption. A system 
combining holographic interferometry with thermometry is adopted 
to observe the progress of one-dimensional water vapor absorption 
by aqueous solution of lithium bromide (LiBr) and also to measure 
the unsteady temperature and concentration distributions in the ab- 
sorption process. The experiments are carried out under the condi- 
tion that the solution surface is exposed to the saturated water 
vapor at reduced pressure, and the effects of LiBr mass concentra- 
tion on absorption mechanism are examined in the concentration 
range 20 ~ 60 mass %. The interference fringes are analyzed to 
distinguish between the layers of heat conduction and mass diffu- 
sion. The temperature and concentration distributions thus deter- 
mined experimentally are compared with numerical solutions ob- 
tained by the equations for unsteady heat conduction and mass dif- 
fusion taking into consideration the effect of heat by dilution, to 
give reasonable values of mass diffusivity hitherto remaining un- 
known. Especially in the range of 40 ~ 60 mass %, the mass diffu- 
sivity decreases extremely with the increase of mass concentration 
of LiBr and it falls down to 0.7 ~ 0.8 x 10-® m?/s in case of 60 
mass % solution. 


4159 New approach for analysis of ground-coil design 
for applied heat pump systems. Mei, V.C.; Emerson, C.J. 
(Computing & Telecommunications Div., Oak Ridge Na- 
tional Lab., Oak Ridge, TN). ASHRAE (American Society of 
Heating, Refrigerating and Air-Conditioning Engineers) Trans- 
actions; 91: No. 2B, 1216-1226(Jun 1985). (CONF-850606—). 

From American Society of Heating, Refrigerating and Air- 
Conditioning Engineers’ semiannual meeting; Honolulu, HI, USA 
(23 Jun 1985). 

The operation of a single coil buried in moisture-saturated 
ground is described in detail mathematically. The mathematical 
model includes the effects of coil cyclic operation and soil moisture 
freezing round the coil. The effect of coil fluid properties and flow 
characteristics, generally ignored by most of the traditional analyti- 
cal methods, are also included in the analysis. A computer code 
based on the model has been completed and partially validated by 
the field experimental results. A parametric study indicates that the 
fluid inlet temperature, coil size and material, fluid flow Reynolds 
number, and schedule of coil cyclic operation are important factors 
in determining ground coil performance. This computer code can 
be used for heat pump ground coil design if heating load is pre- 
dominant. 
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3202 Transportation 
REFER ALSO TO CITATION(S) 3346 


4160 (ORNL/Sub—85-27439/1) NETPEM-PC: users 
manual, Janson, B.N.; Zozaya-Gorostiza, C.; Southworth, F. 
(Carnegie-Mellon Univ., Pittsburgh, PA (USA)). 1986. 
Contract AC05-840R21400. 30p. NTIS, PC A03, A0l; 
GPO Dep. File Number DE87001599. 

This manual describes how to use the Network Performance 
Evaluation Model (NETPEM) on an IBM PC/XT computer. The 
program was developed as an aid to help urban transportation plan- 
ners assess the impacts of high occupancy vehicle lanes on corridor 
wide levels of traffic congestion, energy consumption and emissions 
production. The program is written in TURBO-Pascal, with 
LOTUS 123 spreadsheet templates available for making changes to 
many of the model's input data and parameters, as well as for dis- 
playing certain outputs from the model’s execution. The theoretical 
formulation of the model and a number of example runs are de- 
scribed in a companion report written by Janson, Zozaya-Gorostiza 
and Southworth (ORNL/TM-10060). 


4161 (PB—86-233624/XAB) Guidelines for estimating 
the cost-effectiveness of high-occupancy vehicle lanes. Re- 
search report, September 1984 - November 1985. Lomax, 
T.J.; Morris, D.E. (Texas A and M Univ., College Station 
(USA). Texas Transportation Inst.). 1985. 64p. (TTI—2-10- 
85-339-5). NTIS, PC A04/MF AO1. 

District offices of the Texas State Department of Highways 
and Public Transportation have sponsored research into high-occu- 
pancy vehicle (HOV) lane-cost effectiveness in Houston, Dallas and 
San Antonio. This report documents the process used to derive 
guidelines for estimation of HOV lane project benefit/cost ratios. 
An extensive radial freeway FREQ7 model data base was com- 
bined with an economic analysis of benefits and costs for barrier- 
separated HOV lane facilities. The data are intended to provide in- 
formation to highway and transit planners concerning the potential 
viability of HOV lanes. The guidelines developed offer a means of 
initially screening freeways to determine whether more-detailed and 
costly HOV feasibility studies are warranted. 


3203 Industry And Agriculture 


REFER ALSO TO CITATION(S) 3328, 3329, 3605, 4061, 4153, 4217, 4373 


(CONF-831115—, pp 327-329) Energy manage- 
ment in a decentralized, non-energy-intensive manufacturing 
firm. Priestly, D.W. 1983. Association of Energy Engineers, 
Atlanta, GA. File Number T185011238. 

From 6. world energy engineering congress; Atlanta, GA, 
USA (29 Nov 1983). 

Many American businesses are managed in a decentralized 
manner. The company is divided into operating units usually by 
products or markets. All operating decisions and all but the largest 
investment decisions are made by the management of these operat- 
ing units. Corporate staff usually consists of auditors, legal staff, 
long-range planners, tax personnel and a sprinkling of specialists 
who provide advice as internal consultants to the operating units. 
One of these specialists is the Corporate Energy Manager. The 
energy management duties and responsibilities of the Corporate 
Energy Manager for the McGraw-Edison Company are described. 


4163 (CONF-831115—, pp 359-366) New tools for 
energy managers: demonstrating the cost effectiveness of con- 
corauie investments. Reid, M. 1983. Association of Energy 
Engineers, Atlanta, GA. File Number T185011238. 
From 6. world energy engineering congress; Atlanta, GA, 
USA (29 Nov 1983). 
The Alliance to Save Energy recently completed a major 
study of conservation investment in industry. The results of this 
project were published earlier this year in a report entitled “Indus- 
trial Investment in Energy Efficiency: Opportunities, Management 
Practices, and Tax Incentives”. A unique aspect of the project is 
that is was based on case studies of fifteen firms in the five most 
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energy-intensive industries: steel, aluminum, paper, chemicals, and 
petroleum refining. The case studies are discussed. A major finding 
of the project is that there are substantial remaining opportunities 
for investment in cost effective conservation projects. The majority 
of these projects save energy at an effective cost of $10 per BOE 
(barrel of oil equivalent) or less, and their internal rates of return 
(RRs) are in excess of 30%. This finding is based on analysis of 
actual projects that have been identified at the case study firms. 
Some new ways of looking a potential energy conservation invest- 
ments are presented. Common pitfalls in economic analysis of con- 
servation projects are also explored. 


4164 (CONF-831115—, pp 367-374) Motivating indus- 
trial employees to actively conserve energy. Eibes, T.J. 1983. 
Association of Energy Engineers, Atlanta, GA. File 
Number TI8501 1238. 

From 6. world energy engineering congress; Atlanta, GA, 
USA S Nov 1983). 

Methods for motivating employees to conserve energy are 
discussed. The psychology of motivation and behavior is very com- 
plex and at the same time increasingly important in effective energy 
conservation. The elements that underlie a behavior model of Herz- 
berg, McClelland, and Hackman and Oldham are described. The 
model depends on Herzberg's motivators - responsibility, opportuni- 
ty for achievement, the challenge of the job, and recognition - to 
stimulate employees to conserve energy. It is contingent upon a 
speculation that active conservation requires the enticement of 
McClelland’s achievement motive - a need for specific and chal- 
lenging goals, personal responsibility, clear-cut standards of success, 
and performance feedback. And finally, the model is deeply rooted 
in the critical job characteristics of Hackman and Oldham. 


4165 (CONF-831115—, pp 377-381) Energy saving fans 
- Monroe, R.C. 1983. Association of Energy Engineers, At- 
lanta, GA. File Number TI85011238. 

From 6. world energy engineering congress; Atlanta, GA, 
USA (29 Nov 1983). 

Ways to minimize power consumption of axial fans in air 
coolers or cooling towers are presented. Efficiency improvements 
in four areas examined are the fan itself, the drive system, the fan's 
environment and the fan’s operating point. The pro’s and con's of 
variable pitch vs variable speed are discussed. 


4166 (CONF-831115—, pp 385-394) Conserving gas and 
saving money with indicating gas flow meters. Stenzel, W.I. 
1983. Association of Energy Engineers, Atlanta, GA. File 
Number T185011238. 

From 6. world energy engineering congress; Atlanta, GA, 
USA = Nov 1983). 

To obtain the highest possible efficiency from gas fuels, two 
factors are critical, i.e., that the btu input (or gas flow) through the 
burner is correct for the heating job, and the current quantity of air 
is being supplied to the burner (for example, when burning natural 
gas, 10 parts of air are needed for 1 part gas). While a flow-meter 
can, in most cases, be put on the air line to measure flow of air, this 
is generally not necessary as it is possible to use a combustion ana- 
lyzer to check the flue products and set the burner to examine effi- 
ciency. All gas burner systems include an adjustment of some kind 
to govern rate of gas flow. Most often this takes the form of (1) a 
needle valve or (2) an orifice whose size is variable. With these ad- 
justments, gas input can be regulated according to the job the 
burner has to perform. 


4167 (CONF-831115—, pp 409-415) Problems caused 
by electrical energy improvements. Schmidt, D.M. 1983. As- 
sociation of Energy Engineers, Atlanta, GA. File Number 
1185011238. 

From 6. world energy engineering congress; Atlanta, GA, 
USA (29 Nov 1983). 

It's important to save energy, but the Energy Manager must 
be careful to not create problems along the way. Pitfalls in reduc- 
ing electrical energy costs seem to be found in these main areas: 
power-factor correction, lighting, controls, and generation. To illus- 
trate these problems, some case studies are provided. In most cases, 
these problems could have been avoided by performing a little re- 
search during the design process. The following advice is given: 
demand all of the benefits paid for when hiring an electrical engi- 
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neer. Don't simply let a designer lay out only what he’s asked to, 
but demand that studies be conducted with resulting reports prov- 
ing that alternatives have been considered and potential problems 
have been investigated. 


4168 (CONF-831115—, pp 423-424) Industrial energy 
management today. Mozzo, M.A. Jr. 1983. _—_ 
ciation of Energy Engineers, Atlanta, GA. File Number 
T8501 1238. 

From 6. world energy engineering congress; Atlanta, GA, 
USA (29 Nov 1983). 

The time period of 1982 - 1983 has seen still another scenario 
in the energy picture. Industry is in a state of recession causing 
many to reduce staff and operating expenses. Oil prices have 
dropped drastically, and oil and natural gas supplies are abundant. 
The temptation exists to eliminate a corporation’s energy manage- 
ment program. In order to continue such a program, strategies must 
be revised to maintain success. Three key issues are discussed: first, 
is there still an energy crisis? Second, how can one make the best 
use of limited capital funding in an energy management program? 
Third, how energy costs can be contained through utility rate case 
intervention. 


(CONF-831115—, pp 425-427) Measurement of 
energy productivity in industrial processes. Hatcher, N. 1983. 
Association of Energy Engineers, Atlanta, GA. File 
Number T1I85011238. 

From 6. world energy engineering congress; Atlanta, GA, 
USA (29 Nov 1983). 

Methods for measuring energy productivity in a typical in- 
dustrial process situation are described. This type of situation is sig- 
nificantly different from measurement of thermal building envelope 
efficiency because variables such as production level and product 
mix have much greater impact on energy use than weather or 
number of employees. While the discussion will be in terms of fossil 
fuel productivity, the methods also apply to measurement of power 
productivity. The goal is to describe the use of thermal standards, 
production equivalents and simplified energy productivity reporting 
in a process industry. 


4170 (CONF-831115—, pp 429-435) Energy utilization 
comparisons on a national basis. Fricke, H.J. 1983. Associa- 
tion of Energy Engineers, Atlanta, GA. File Number 
1185011238. 

From 6. world energy engineering congress; Atlanta, GA, 
USA (29 Nov 1983). 

Energy costs are becoming more significant, affecting 
bottom line profits. Development of computer energy consumption 
reports for comparison purposes is now a necessity. A back-to-the 
basics report was developed for the Bell & Howell Lincolnwood 
North Facility, 1974 to present. The need for a universal national 
Standard for conversion of electrical kilowatt hours to BTU’s is 
emphasized. (Federal Standard uses 10,000 BTU’s per KWH, the 
Engineering Standard uses 3412 BTU’s per KWH.) To eliminate 
confusion in comparisons, the Bell & Howell utilizes numerics and 
graphs, which allow comparisons according to both Federal and 
Engineering standards, until one standard has been adopted. The 
computer report includes monthly and annual BTU’s used for indi- 
vidual as well as combined electric and fuel use. Water use, costs 
and charts have been included, because they were significant. These 
data, developed for the facility use, square foot energy costs and 
square foot rent costs, are provided for analytical and comparison 
purposes. A summation of projects which should be continued 
prior to commitment of any long-range large expenditures is pre- 
sented. 


4171 (CONF-831115—, pp 439-441) Considerations 
given to fuel use in General Motors. Kelly, R.L. 1983. Asso- 
ciation of Energy Engineers, Atlanta, GA. File Number 
1185011238. 

From 6. world energy engineering congress; Atlanta, GA, 
USA (29 Nov 1983). 

General Motors supports free market principles and the 
many positive measures already taken by the Administration to 
allow the marketplace to determine energy prices are approved 
The President's decision to end petroleum pricing and allocation 





controls is discussed. The current price of petroleum and its avail- 
ability tend to support that decision. It is hoped that efforts will 
continue to decontrol natural gas pricing. It’s a must if the authors 
expect to increase availability of supply, and in the long term, to 
reduce costs to the consumer. 


4172 (CONF-831115—, pp 443-444) Current problems 
in energy management. Mashburn, W.H. 1983. Association of 
Energy Engineers, Atlanta, GA. File Number T185011238. 

From 6. world energy engineering congress; Atlanta, GA, 
USA (29 Nov 1983). 

Current problems faced by energy managers are almost di- 
rectly elated to how well they have perceived the role of energy 
manager changing from a fire fighter to a strategic planner. In the 
70's, the major role of the energy manager was one of fire fighting. 
Critical and sudden shortages of energy coupled with rapid escala- 
tion of prices was his arena. Energy was in the limelight so that 
energy related projects easily took precedence over others. The 
energy manager with technical and some organizational skills could 
be very successful. The 80's issued in an era of price stability and 
sufficient supplies of energy, but it also brought a severe recession. 
This rather unexpected decline in oil prices was viewed by energy 
managers with mixed emotion. It improved the overall energy cost 
situation but also adversely effected the payback upon which many 
projects had been based. The recession dried up the money avail- 
able for many worthwhile projects. These and other problems in 
energy management are discussed. 


4173 (CONF-831115—, pp 487-498) Steam trap applica- 
tion. Murphy, J.J.; Scott, J.; Hittner, H. 1983. Association of 
Energy gineers, Atlanta, GA. File Number TI85011238. 
From 6. world energy engineering congress; Atlanta, GA, 
USA (29 Nov 1983). 
effective application of steam traps encompasses three 
primary areas which are the selection and sizing, the installation, 
and the monitoring of the steam traps will improve production 
rates, product quality, and reduce energy and maintenance costs. 
The steam trap is a self actuating automatic drain valve that must 
perform the following functions: remove air and condensate, re- 
spond to load and pressure changes, and close prior to seeing live 
steam or limit the flow of steam. For these reasons, application of 
steam traps deserves the same attention as is given to any other 
critical control device. The type of service is defined, system pa- 
rameters, steam trap sizing, proper installation, and system monitor- 
ing techniques are outlined. 


4174 (CONF-860826—6) Control of anaerobic digestion 
toxicity with powdered activated carbon. Ng, A.S.; Torpy, 
M.F.; Rose, C.M. (Argonne National Lab., IL (USA)). Aug 
1986. Contract W-31-109-ENG-38. 17p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE87001493. 

From National meeting of the American Institute of Chemi- 
cal Engineers; Boston, MA, USA (24 Aug 1986). 

Anaerobic biological treatment systems offer advantages 
over aerobic systems in terms of lower energy requirements, less bi- 
ological solids production, and the potential for energy recovery in 
the form of methane gas. While the use of anaerobic biotechnology 
is widespread in municipalities, there is a general reluctance among 
industrial waste engineers to accept anaerobic processes as a viable 
alternative for the detoxification/stabilization of industrial wastes. 
This reluctance apparently stems from concerns that anaerobic 
treatment processes are, in general, less stable and less tolerant to 
toxins than their metabolically more diverse aerobic counterparts. 
Powered activated carbon (PAC) has been used with activated 
sludge processes for the treatment of wastewaters containing com- 
ponents resistant to biodegradation and/or toxic to aerobic micro- 
organisms. The mechanism or mechanisms responsible for PAC en- 
hancement of the activated sludge process are not entirely clear; 
however, it was recently shown that adsorption of inhibitory com- 
pounds has a major role in nitrification enhancement. The major 
objective of this study is to determine if methanogenesis can be en- 
hanced by the addition of PAC. Experiments were designed to test 
the effect of PAC addition on the anaerobic metabolism of ethanol, 
in the presence of known adsorbable inhibitors. 14 refs., 14 figs., 2 
tabs. 
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(DOE/ID/12520—1) Energy conservation using 
metal hydrides for ee recovery and steam generation 
from industrial gas streams. Final report. a 
PDs Rebello. Wie Ally, M.R. (PAR Enterprises, In 
Fairfax, VA (USA); "ERGENICS, Wyckoff, NJ (USA)). 20 
May 1986. Contract AC07-841D12520. 298p. NTIS, PC 
A13/MF A01; 1; GPO Dep. File Number DE87001780. 

This report describes development of a conceptual design 
based on reversible metal hydride formers for recover hydrogen 
from waste gas streams; it also had intended to generate process 
steam, but was not successful in this part. A broad range of compo- 
sitions among ABs, AsB, AB: and AB compounds were selected 
for screening based on an extensive literature survey of alloy prop- 
erties. These were screened over a wide temperature range for tol- 
erance to cycling and poisoning in complex gas streams. No alloy 
was found satisfactory at process temperatures above about 100°C. 
Alloys of the La(Ni,Al)s family were acceptable for consideration 
at lower temperatures. Process considerations included analysis of 
fluid bed handling of the absorber, which proved unsatisfactory. A 
thermal swing, fixed bed system was adopted and analyzed in rela- 
tion to several potential industrial waste streams. The absorber 
alloy was the major cost item since it requires replacement annual- 
ly. The results were presented as cost of delivered hydrogen, and 
ranged from $1.31 to 1.72 per thousand standard cubic feet at a de- 
livery rate of 3 to 15 million standard cubic feet per day. These 
were well below the cost of manufacturing hydrogen from natural 
gas, and were also attractive in comparison to some estimates of al- 
ternative methods of hydrogen recovery. 


(DOE/ID/12608—1) Design and control of energy 
efficient drying processes with specific reference to foods. 
Milestone 3. Literature review. Franzen, K.; Litchfield, B.; 
Nichols, C.; Miles, G.; Liang, H.; Murakami, E.; Wannanan, 
K.; Okos, M. (Purdue Univ., Lafayette, IN (USA)). Sep 
1986. Contract FG07- 851D 12608. 279p. NTIS, PC A13. File 
Number DE87001676. 

A literature review has been completed and pertinent data 
from previous food drying studies, information on available and de- 
veloping sensors for control and monitoring of dryers, production 
rates and values of various food products has been obtained. This 
information was used in Task 6 to select the food products to be 
studied. The areas reviewed in detail include Fundamental Drying 
Studies, Quality of Foods, Viscoelastic Properties of Grains and 
Food, Thermal Properties of Porous Foods, Energy Efficient 
Drying Concept and Moisture Sensors. 


4177 (DOE/SF/11555—T1) Recovery of ethylene glycol 
from used antifreeze, Phase 1. Market analysis. Final report. 
Strand, M.J.; Uvelli, D.A. (Rainier Engineering, Seattle, 
WA (USA)). Sep 1986. Contract AC03-81SF11555. 46p. 
NTIS, PC A03/MF A0Ol1; 1; GPO Dep. File Number 
DE87000503. 

Objective is to conduct a market analysis on the recovery of 
ethylene glycol from used antifreeze. The report begins with a the- 
oretical analysis of various recovery processes. An estimate of the 
annual energy savings from an ethylene glycol recycle industry is 
made. The basic manufacturing process is discussed and the total 
production energy requirement is shown to be approximately 
15,000 BTU per pound ethylene glycol. The plant used in the base- 
line case processes 400,000 gallons of used antifreeze and yields 
1.82 million pounds of ethylene glycol per year. This amount of 
used antifreeze would be available for recycle from service stations 
(at a price of $0.05 per pound) from an area with a population of 
one million inhabitants. Laboratory analyses of used antifreeze sam- 
ples were made. Tests were performed to determine if oil and anti- 
freeze could be collected as a mixture and then separated during 
the recovery process. Antifreeze production levels in the United 
States are typically around 200 million gallson per year. There is a 
willingness to recycle antifreeze if the price is high enough. The 
economic analysis of the recycle process indicates a total plant cost 
of $448,200 and an initial investment of $633,268. The case of com- 
bined oil and antifreeze is considered. 
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4178 (DTH-LFK—F91-01) ge - z. ap- 
plied to grain drying and chilling. Elefsen, anmarks 
Tekniske Hoejskole, Lyngby. Lab. for Koeleteknik). Mar 
1986. 60p. (In Danish). Danmarks Tekniske Hoejskole, La- 
boratoriet for Koeleteknik, 2800 Lyngby, Denmark. 

A stationary computer model of a gas-driven heat pump, a 
heat recovery system and a continuous flow dryer is developed. 
The grain is both continuous dried and continuous chilled in the 
plant by the heat pump. The computer simulations have shown, 
that thermal performances (ratio between heat to evaporate the 
amount of water dried up in the plant and the total amount of heat 
supplied to the gas motors) of the whole system can be between 1.3 
and 2.0 depending on the operating conditions. An economical 
evaluation of the sytem is performed. The pay-back period of the 
system is calculated to be 1/2-2 years depending on the yearly op- 
erating time and the investment. The maximum capacity and maxi- 
mum thermal performance of the system are not obtainable at the 
same operating conditions. In harvest seasons with a low demand 
of drying, high performance and a low capacity can be achieved. 
In seasons with a high demand, a relatively low performance but a 
high capacity can be gained. The Primary Energy Ratio (ratio of 
heat produced by the heat pump plus the heat recovery system and 
heat supplied to the motors) of the heat pump is calculated to vary 
from 2.0 to 3.5 depending on operating conditions. (EG). EFP-84. 
23 refs. 


4179 (ECRC/M—1908) Energy costs for melting cast 
iron comparing medium frequency with mains frequency with 
charge preheating. Bullard, H.W. (Electricity Council Re- 
search Centre, Capenhurst (UK)). Mar 1985. 4p. British Li- 
brary Document Supply Centre, Boston Spa, Wetherby, 
West Yorks LS23 7BQ. 

Memorandum. 

The cost of energy to melt cast iron in medium frequency 
coreless furnaces is compared with three equivalent schemes em- 
ploying mains frequency coreless furnaces with charge drying or 
preheating. The energy costs for the latter options are derived from 
measurements taken at three foundries. The energy costs are shown 
to favour the medium frequency coreless option and the extent of 
the benefit depends on furnace utilisation. 


4180 (ED—72/51) Reduction of costs by improvement 
of yield in foundries. (Department of Energy, London (UK). 
Energy Efficiency Office). Nov 1985. 67p. NTIS (US Sales 
Only), PC A04/MF A01. File Number DE86752695. 

A summary is given of the experience gained in improving 
the yield of good castings from a detailed study of five iron found- 
ries in the UK. The work was carried out by BCIRA and was 
funded under the Energy Efficiency Office’s Energy Efficiency 
Demonstration Scheme. It provides a valuable reference for any 
foundry that wishes to reduce energy costs. 


4181 (ED—73/103) Low-cost energy management 
system on a medium-sized industrial site. Demonstration at 
Potterton International, Warwick (GB). (Department of 
Energy, London (UK). Energy Efficiency Office). Ja Jan 1986. 
50p. NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE86752700. 

Energy Efficiency Demonstration Scheme final report for 
the Energy Technology Sup: ~ Unit, (ETSU), AERE, Harwell. 

A report is given of the installation of a Transmitton 'Micro- 
power 100’ energy management system at Potterton International 
Ltd., Warwick which manufactures domestic and industrial hot 
water boilers. The project was supported by the Energy Efficiency 
Demonstration Scheme and the results of the independent monitor- 
ing of the demonstration are presented. It is shown that the energy 
management system results in gas savings of Pound 10,500 per 
annum and has a payback period of 3.2 years. (UK). 


4182 (ED—75) Heat recovery and energy 
Baker Perkins Simplex 2000 bread : 
stration at Mothers Pride Bakery. (Department of Energy, 
London (UK). Energy Efficiency "Office; Atkins (W.S.) and 
Partners, Epsom (UK)). Feb 1986. 27p. NTIS (US Sales 
Only), PC A03/MF AO1. File Number DE86752696. 

A report is given of a new bread oven, a Baker Perkins Sim- 
plex 2000, installed at British Bakeries’ Watnall plant under the 
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Energy Efficiency Demonstration Scheme. The energy saving fea- 
tures include 1) a new design of heating system, 2) combustion air 
pre-heated with burner flue gases, 3) heat recovery from oven 
chamber to heat hot water and 4) an in-line lidding system. Results 
are presented for an independent monitoring of both the new oven 
and one of a conventional design to compare energy consumption 
and performance. It is shown that the simplex 2000 reduced energy 
costs at the Watnall plant by Pound 45,900/year. Additional bene- 
fits of the new oven include reduced production labour require- 
ments and an increase in productivity of 100% compared with pre- 
vious models. (UK). 


(ED-F—61/85/83) Conversion of a sanitaryware 
muffle tunnel kiln to direct firing. A demonstration project at 
Twyfords Ltd., Stoke on Trent. ent of Energy, 
London (UK). Energy Efficiency ; British Ceramic 
Research Association, Stoke-on-Trent). "Aug 1985. 38p. 
NTIS (US Sales Only), PC A03/MF AOl1. File Number 
DE86752698. 

A report is given of a conversion of a sanitaryware muffle 
tunnel kiln to direct firing and a close control of atmosphere intro- 
duced to obtain a satisfactory colour match. The project carried 
out at the Alsager Site of Twyfords Ltd., was supported by the 
Energy Efficiency Demonstration Scheme. Results are presented 
for the independent monitoring of the performance of the convert- 
ed kiln compared to the unconverted muffle kiln. The resulting 
energy cost savings total Pound 110,300/annum, providing a pay- 
back of 1.4 years. (UK). 


4184 (EEO-F—68/85) High density cleaning of waste 

paper feedstock for paper board manufacture. A demonstra- 

tion project at Thames Board Ltd., Purfleet (GB). 

ment of Energy, London (UK). Energy Efficiency ice). 
1985. 105p. NTIS (US Sales Only), PC A06/MF AO1. 

File Number DE86752697. 

A report is given of modifications to a waste paper treat- 
ment plant at Thames Board Ltd., Purfleet prior to the manufacture 
of multi-ply paper boards. This involves simplifying the treatment 
of recycled waste paper to a seven stage process (high consistency 
stock cleaning) instead of the former conventional nineteen stage 
process (low consistency cleaning) in an effort to reduce energy 
consumption and lower capital, operating and maintenance costs. 
The project was supported by the Energy Efficiency Demonstra- 
tion Scheme and the results of the independent monitoring of the 
plant performance and energy use are presented. It is shown that 
high consistency stock cleaning results in annual energy cost sav- 
ings of Pound 206,000, rising to Pound 426,000 when the maximum 
percentage of waste paper feed stock is treated in the new system 
and steam treatment is minimized; the payback periods are 2.4 and 
1.2 years respectively. (UK). 


4185 (EPRI-CS—4763) High-volume fly ash utilization 
program delines. Final report. (GAI Consultants, Inc., 
Monroeville, PA (USA)). Sep 1986. 53p. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
TI87920059. 

The purpose of this report is to assist utilities with the devel- 
opment of successful high volume fly ash utilization programs. This 
assistance is provided through the use of management guidelines 
that can be used to evaluate various courses of action that will lead 
to greater utilization of fly ash and lower electric generation costs. 
Examples of high volume projects are as follows: structural and 
nonstructural fills, embankments, backfills, subgrade stabilization, 
pavement base courses, grouts, landfill cover, waste stabilization 
and soil amendment. Background information for this project was 
solicited from utility marketing representatives, ash marketers and 
from contractor’s own experience with fly ash utilization. This 
report is one part of a multifaceted fly ash utilization program and 
addresses management issues only. Technical properties, engineer- 
ing properties and construction practices are discussed in other 
published reports. Management issues that are addressed in this 
report include the need for market research, marketing constraint 
analysis and policy planning and implementation. Guidelines are 
provided for handling of these issues and development of an effec- 
tive high volume fly ash utilization program. Many of the issues 





and guidelines that are presented in this report apply to develop- 
ment of marketing programs for other ash uses. 


J.M. ( i of 
nities, Luxembourg). 1984. “1p. % 
Community Information Service, 2100 M St., NW, 
707, Washington, DC 20037. 

Also published in English. 

The production of paper pulp using the thermo-mechanical 
process has a high electricity consumption. Generally, the refiners 
consume 1.800 kWh per ton of pulp; 90% of this energy is trans- 
formed into heat during the process and is exhausted in the form of 
dirty steam. The aim of the project was to demonstrate the possi- 
bilities of using a system to recover heat from the dirty steam. A 
particularly interesting aspect of this project is the use of an electric 
water ring compressor for the compression of clean steam, pro- 
duced by the condensation of dirty steam. The report contains the 
description of the installation and its construction. The experience 
with the plant and the resulting energy saving during the demon- 
stration period are described as well as the commercial viability and 
prospects. 


4187 (EUR—9547) Energy savings in the production of 
steel forgings. El Haik, R.; Lardet, F.; Volmi, M.; Backer, 
L. (Commission of the E Communities, Luxem- 
bourg). 1984. 103p. on French). European Community In- 
formation Service, 2100 M St., NW, Suite 707, Washington, 
DC 20037. 

Industrial production lines for forgings have been set up to 
maintain a high level of performance and to guarantee good prod- 
uct reliability. The processing and treatment cycles concerned in- 
volve an important energy commitment. The aim of our research 
was to re-examine the feasibility of more sensible energy balances, 
which, while maintaining the characteristics of the forgings, aim to 
reduce the consumption of the amounts of material and of energy 
needed for each stage of production. Our research is therefore di- 
rected towards eliminating or reducing certain stages of production 
without affecting the characteristics of the forging. The following 
two principal methods have been studied: a) the elimination of roll- 
ing by forging from cast bars. b) The reduction or elimination of 
heat treatment after forging. Three types of new treatment cover 
all the types of forging we produce: direct isothermic tempering, 
direct classical tempering, direct tempering in water or oil. 


4188 (VO-A—01/86) Induction heating in the metal in- 
dustry. Lammi, K.; Kara, M.; Leszczynski, K. (Imatran 
Voima Oy, Helsinki (Finland)). Feb 1986. 121p. (in Finn- 


ish). NTIS (US Sales Only), PC A06/MF AOI. File 
Number DE87750144. 


In this job measurement and operational data have been col- 
lected on about 60 equipment representing half of the total connect- 
ed power. The equipment to be studied was chosen so that a repre- 
sentative sample of applications, power ranges, equipment brands, 
frequencies used and materials to be treated were included. For in- 
stance connected power, operating frequency, capacity, power 
source, coil current and coil voltage, the quantities to be melted 
and heated and the continuity of operation were dealt with. Fur- 
thermore, the aim was to deal with operating and investment costs, 
as also operational data in general. Attention was focused on study- 
ing energy consumption of the equipment and efficiencies. Data 
was also collected by measuring the stray fields created by the 
equipment. The unit sizes of the induction equipment used in Fin- 
land vary from 0.1 to 4.5 MW. The greatest power is used in the 
melting of cast iron followed by the melting of copper, steel and 
brass compounds. Induction equipment is not yet used for the melt- 
ing of aluminium in Finland, even though encouraging results have 
been achieved elsewhere. The operational data on induction equip- 
ment used in Finland are all in all very encouraging. The purchase 
price for the equipment is quite high and the renewal of sheathing 
makes up a substantial part of the maintenance costs, but the equip- 
ment has a technical performance and encironmental impact which 
is superior to conventional technologies based on oil, gas and coke. 
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4189 (VO-A—05/86) Industrial of mem- 
brane in Finland. Sonninen, R. (Imatran Voima 
Oy, Helsinki (Finland)). Jun 1986. 71p. (In Finnish). NTIS 
(US Sales Only), PC A04/MF AOl. File Number 
DE87750146. 

Membrane technology has established its position as an in- 
brane separation methods which are most frequently used - reverse 
osmosis, ultrafiltration and electrodialysis - and equipment and ap- 
plications of these. The report concludes with an account of 
present and future applications of membrane technology in Finland. 
So far, only a fraction of the potential for membrane technology 
has been used. Feasible applications can mainly be found in wood- 
processing industry, metal industry, surface treatment of metals, and 
chemical industry. 


4190 (IVO-B—02/86) Control devices of electrical loads 
for the consumers in the small and medium scale industry and 
service sector. Muukkonen, P.; Pihala, H. (Imatran Voima 
Oy, Helsinki (Finland). Mz May 1986. 6lp. (in Finnish). NTIS 
(US Sales Only), PC A04/MF AOl. File Number 
DE87750150. 

Electricity consumption in the small and medium scale in- 
dustry is characterized by fairly large power fluctuations occurring 
within a 24-hour period. Maximum loads may exceed the 24-hour 
average even twice or three times. This often raises the consumers 
electricity supply costs as consumer groups usually studied are 
demand rate customers; electricity price is determined both by the 
energy quantity consumed and by the greatest power used. The di- 
mensioning of electric supply according to the greatest power peak 
also tends to increase consumers costs. Power peaks are further re- 
flected on the costs for electric utilities; and finally on nation-wide 
electricity production resulting in additional costs for both. The 
study encompasses automatic electrical load control devices avail- 
able in Finland in spring 1986 and well-suited to the consumer 
groups concerned. In the beginning simple current-limiting technol- 
ogy is dealt with and towards the end more and more complex 
microcomputer-based measurement, regulation and control systems 
are presented. In the description of device applications, focus is on 
automatic peak power control devices. For each device, principle 
functions are dealt with as also connections to electrification sys- 
tems; separate devices, their properties, manufacturers, importers 
and/or dealers are listed as well as price information according to 
what equipment deliverers have given. Break-even points for con- 
trol devices are also evaluated to illustrate the trends. 


4191 (NP—7750095) Energy recovery in the Production 
process in mineral wool industry. Christensen, B.; Haals, J.; 
Sandahl Christensen, I. (Glasuld A/S, Vamdrup (Den- 
mark)). Jun 1986. 157p. (In Danish). NTIS (US Sales Only), 
PC A08/MF AO01. File Number DE87750095. 

This report is the result of a project with the object to look 
into the possibilities of energy recovery in the production process 
for mineral wool. The background is that a considerable amount of 
energy is consumed in the process and almost 100% is carried off 
in the cooling tower and the stack. Furthermore in the present case 
there is a developed district heating system close to the production 
plant where the recovered heat can be utilized. The project in- 
cludes as follows: 1) Project for measuring the amounts of heat in 
the process. 2) Pilot plant project for investigation of the operating 
conditions in an unclean process air/water-system with respect to a 
heat recovery system. 3) Establishment of a recovery system taken 
into account both the conditions in the process and in the district 
heating system. 4) Establishment of the operating costs of the 
system. Measurements and pilot plant projects have been carried 
out by Jydsk Teknologisk Institut and Dansk Kedelforening in co- 
operation with Glasuld A/S, and the reports are represented in ap- 
pendix. The report is opened with a short general description of the 
production process for mineral wool. 


4192 (NP—7750102) Practical research on No- 
NOsub(x) burners by direct drying of condensing foodstuffs. 
(Danmarks Tekniske Hoejskole, or. Inst. for ee 
logi). 1986. 103p. (In Danish). NTIS (US Sales Only), PC 
A06/MF AO1. File Number DE87750102. 
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Direct drying is a system where hot flue gas is diluted and 
cooled with fresh air to the desired drying temperature. Diluted 
flue gas will then be in contact with the foodstuff. This method is 
very effective. The fuel efficiency is high. Energy loss will only 
occur through air pipes form burner to drying equipment. In the 
1970's content of nitrosamines in beer was traced back to direct 
drying of malt. It was found that cancerogenic nitrosamines were 
formed from NOsub(x) in the drying air. The use of conventional 
burners in direct drying will result in high concentration of 
NOsub(x) in the drying air. By use of low NOsub(x) burners the 
NOsub(x) level in the drying air can be reduced to a level slightly 
over environmental air. EFP-84. 28 refs. 


4193 (NP—7750496) Rational energy utilization in 
breweries. (Landesgewerbeamt Baden-Wuerttemberg, Stutt- 
gart (Germany, F.R.). Zentrale Informationsstelle En- 
ae (ZIE)). May 1985. 43p. (In German). NTIS (US 
Sales Only), PC A03/MF AOl1. File Number DE87750496. 
Landesgewerbeamt Baden-Wuerttemberg, Zentrale Informa- 
tionsstelle fuer Energiefragen. Informationsdienst. No. 1/1985. 

The publication abstracted informs of the present state of 
economic energy utilization in breweries. It deals with the follow- 
ing subjects: assessment of energy consumption, energy cost, ration- 
al use of energy in terms of electric power supply and heat supply, 
wort production and wort codling, refrigerating equipment and a 
number of particular aspects such as the personnel, investment and 
economy. 







4194 (PB—86-235694/XAB) Irrigation cost reduction 
and energy conservation through upgrading of pumping plants. 
Technical completion report. Abernathy, G.H.; Hohn, C.M. 
(New Mexico State Univ., Las Cruces (USA). New Mexico 
Water Resources Research Inst.). Dec 1985. 66p. (WRRI— 
167). NTIS, PC A04/MF AO1. 

Since 1974 the cost of pumping irrigation water in New 
Mexico has escalated much faster than the inflation rate. One re- 
sponse is to insure that pumps and power units are operating as effi- 
ciently as possible. The project provided a testing service to help 
farmers determine the efficiency of their pumping units and to sug- 
gest means of improving the efficiency. The project reveals a defi- 
nite need to increase engineering efforts in the selection and oper- 
ation of irrigation pumps. 


4195 (PB—86-236783/XAB) Guidelines for design and 
construction of recycled asphalt mixtures. Interim report. 
Kennedy, T.W.; Tahmoressi, M.; Anagnos, J.N. (Texas 
Univ., Austin (USA). Center for Transportation Research). 
pe 4 1985. 53p. (CTR—3-9-79-252-2). NTIS, PC A04/MF 


The report covers information related to the feasibility of re- 
cycling salvaged asphalt mixtures, describes a design procedure that 
can be used to design mixtures containing salvaged asphalt material, 
and provides recommendations. Detailed recommendations are 
made for determining (1) if additives, softening and antistripping 
agents, are needed, (2) if virgin aggregate and asphalt should be 
added, and (3) if so, how much. 


4196 (PB—86-238490/XAB) Amorphous iron electro- 
forms for energy savings. Report on Phase 1. Geels, D.P. 
(Dayton Tinker Corp., OH (USA)). Apr 1983. 48p. NTIS, 
PC A03/MF AOl1. 

Thick, low-stress, bright, and smooth electroforms of amor- 
phous iron-phosphorus were achieved. The plating baths used hy- 
pophosphite, simple amino acids, sulfur sources, and iron chloride 
and sulfate, and were reasonably stable. The magnetic properties of 
these materials had saturation flux densities of about 15 kilogauss. 
The initial coercive force and relative permeabilities of the samples 
were dependent upon the amount of stress in the sample but were 
about 2.5 oersteds and 200, respectively. It is felt that these initial 
results could be improved upon with the benefit of techniques such 
as annealing in a magnetic field and that bath stability may be 
achieved upon a scale-up of procedures. 







4197 (PB—86-238730/XAB) Bituminous pavement recy- 
cling. Project F-281-1(101) Cowles Spur, North. Final report. 
(Nebraska State t. of Roads, Lincoln (USA). Div. of 
Materials and Tests). Jul 1986. 32p. NTIS, PC A03/MF 
AOl. 

A design featuring a hot recycled base course was selected 
for the Cowles Spur, North project (Nebraska), which was sched- 
uled for grading and surfacing. A 6-inch recycled bituminous mix- 
ture under the roadway and 6 to 3.6-inches under the shoulder with 
a 2-inch new asphaltic concrete surface course over the recycled 
base was chosen for the project. After five years of service there is 
a good indication that the recycled mixture is performing compara- 
tively to a new asphaltic concrete material. 


r Reconstruction 
and ae Washington, DC (USA). 1986. 126p. 
NTISMF E07 

Library of Congress catalog card no. 85-45926; Microfiche 
copies only. Paper copy available from World Bank, 1818 H St., 
NW, Washington, DC 20433. 

Contents include: introduction; patterns of energy utilization 
in industry; ways to improve energy efficiency; industrial energy 
conservation: potential savings, investment requirements, and eco- 
nomics; lessons of experience with energy rationalization; develop- 
ing a rationalization program; and roles of development and finan- 
cial institutions in rationalization. 


4199 (STU-I—481-1985) Heat recovery by means of 
heat exchangers for polluted air. Lacquering, machining and 
surface treatment. Blaho, F. (Swedish National Board for 


Technical Development, Stockholm). Oct 1985. 101p. 
Swedish). NTIS (US Sales Only), PC A06/MF AOI. File 
Number DE87750115. 


The investigations show that many industries have installed 
heat exchangers in their inlet/outlet air systems. The capacity of 
the heat exchangers is used in a poor way. The shortcomings are in 
air balance, dampers and control systems. There seems to be no 
tendency of further development. Efficient energy conservation can 
be achieved by rational use of existing technique and knowledge. 
Best results are attained by battery heat exchangers with fluid con- 
nections. Recommendations for future research and development 
are presented. (G.B.). 


4200 (TYOT-JULK—267) Utilization of ground heat in 
extending the growing season for earlier vegetables and trans- 
plants in plastic tunnel Nurmisto, U.; P 
R. (Tyotehoseuran Julkaisuja, Helsinki (Finland)). 1985. 88p. 
(In Finnish). NTIS (US Sales Only), PC A05/MF A01. File 
Number DE87750147. 

The effect of protective insulation of the ground surface 
upon behaviour of soil temperatures has often been researched as a 
constructional problem of roads and buildings, but no studies could 
be found of the effects of ground surface insulation upon crop 
yields or in obtaining an earlier start to the season. In 
soil temperatures the effect of the protection upon the formation of 
groundfrost was obvious. Unprotected land froze to a depth of 
about half a meter in the winter concerned. The thermally insulated 
plots did not freeze at all or the groundfrost layer was very thin. 
The temperature of the ground was several degrees higher beneath 
the thermally insulated plots, compared to uninsulated ones. Mois- 
ture barriers alone affected the development of ground tempera- 
tures rather little. Insulation of the ground still had an effect upon 
surface soil temperatures after the insulation was removed. The dif- 
ferences of temperature were greater at the beginning and were 
most in evidence during cold periods. On the basis of this research, 
it seems that the greatest use of autumn ground protection is that 
the groundfrost does not require melting in spring, so that the soil 
is in a fit state for growing much earlier. This may indeed be a sig- 
nificant economic advantage for cultivation of early vegetables and 
in production transplants. Heat storage in the ground due to over- 
winter surface insulation gives, however, no noticeable protection 
against spring or summer night frosts. 











4201 (TYOT-JULK—272) Energy saving in grain har- 
vesting. Laitinen, A.; Orava, R.; Peltola, A.; Salasmaa, O.; 
Yloenen, A.-L. Cyoronesans Julkaisuja, Helsinki oc 
land)). 1985. 140p. (In Finnish). NTIS ws Sales Only), PC 
A07/MF AO1. File Number DE87750148 

A research project to improve the energy economy of har- 
vesting was felt to be necessary because harvesting offers consider- 
able potential energy savings for both individual farmers and the 
national economy. Harvesting was studied as a continuous process 
extending from threshing to hot-air drying. The moisture content of 
grains was found to drop by 10 percentage points during the week 
following yellow ripeness. Under extremely favourable conditions, 
this decrease can be up to 20 percentage points. So, if savings are 
to be made in energy consumption, it pays to begin harvesting a 
little more than a week after yellow ripeness. For the driver of the 
combine harvester, the easiest way to control energy consumption 
when harvesting is to increase threshing . This can be 
achieved by increasing the harvester’s speed, cutting down on idle 
time, improving driving techniques and decreasing the volume of 
material to be handled by raising the cutting height. On efficient 
way of saving energy is to avoid over-drying - in practice, the crop 
is almost invariably over-dried. It was discovered that a higher out- 
door temperature, insulation and heat-proofing of the drier, in- 
improved the drier’s efficiency and decreased energy consumption. 
An increase in the volume of drying air increased both efficiency 
and energy consumption. A simulation model was designed for a 
micro-computer to study harvesting at the farm level. Now it is 
possible to study, from an economic point of view, the effects of 
biological and technological boundary conditions and the farmer's 


ae a Oe an ca Straw as fuel. Ahokas, J.; 
P.; Maaskola, I. (Valtion Maatalouskoneiden 
itos, Olkkala Fintan 1983. 111p. (In Finnish). 
NTIS" Sus Sales Only), PC A06/MF AO1. File Number 
DE87750154. 

This research explains the properties of straw used as fuel 
and the applicability of different furnace types and burning methods 
for the burning of straw. Comparisons between the costs for straw 
heating and those for the use of other solid domestic fuels and oil 
have been made. The use of straw as fuel is more difficult than that 
of other domestic fuels. This is due to the low density of energy 
and the ash content of straw and also the melting properties of ash. 
The straw contains 4...7% ash and the melting of ash occurs at the 
temperature ranging 700...1500 deg C. In the furnaces with the un- 
derburning principle the difficulties of straw burning are caused by 
the poor flow of fuel and because ash fills up the grate. In accumu- 
. lated heating the rate of efficiency is thus about 40%. It is possible 
to improve the burning of straw and the efficiency rate of heating 
by increasing the temperature in the hearth, by means of straw 
poking grate or by using chopped or from bale torn straw. The effi- 
ciency rate of one heating period will then be about 60%. In a stor- 
age with good ventilation the straw gets dry by itself during stor- 
ing. When the bale density is less than 80 kg/m® and the initial 
moisture content is 24...26%, the final moisture content of straw is 
20...22% after three months and 17...19% after six months. The 
burning of straw as whole bales is profitable when the annual heat 
energy consumption is over 50...70 kWh and the heating is done 
with furnaces especially constructed for straw burning and the farm 
heating centre and the fuel storage are located in the existing build- 
ings. The high price for straw furnaces and great need of storage 
space have a decisive influence on the costs. 


4203 (VAKOLA-TUTK—31) Energy saving in grain 
drying. Ahokas, J.; Koivisto, K. (Valtion Maatalouskoneiden 
Tutkimuslaitos, Olkkala (Finland)). 1983. 107p. (In Finnish). 
NTIS (US Sales Only), PC A06/MF A011. File Number 
DE87750155. 

The study clarifies the possibilities for saving energy in grain 
drying, the effect of different factors upon the cost of energy as 
well as the profitableness of investments in saving energy. The total 
drying costs are made up of the fixed costs amounting to 80% and 
the costs for energy 20% without any cost for labour. By calculat- 
ing on the basis of the statistics, only 15 batches on an average are 
dried in one hot-air drier in our country yearly. The choice of an 
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appropriate type of drier and that of the drying capacity affects the 


total cost require, however, additional studies. Further, it would 
also be necessary to examine the advantages of the exploitation of 


hot-air drier’s exhaust air heat in the cold-air drier. Along with 
drier’s exhaust air 65...70% of the fuel energy is discharged to 
open air. By heating with the exhaust air, the inlet air of the 


sun is of tae Tae pean -35% of this heat. The energy 
is of 


without any surplus heat. 


4204 (VAKOLA-TUTK—33) Energy production 

own energy sources in Ahokas, J. (Valtion Maa- 
talouskoneiden Tutkimuslaitos, Olkkala (Finland)). 1983. 
79p. (In Finnish). NTIS (US Sales Only), PC A05/MF A0O1. 
File Number DE87750153. 

The own sources of energy within the agriculture well suf- 
fice the own consumption of the farm. In addition to this, they 
could compensate quite a good deal of the light fuel oil quantity 
used for heating in the whole country. This research clarified the 
possibilities for using straw, the applicability of domestic fuels in air 
furnaces as well as the possibilities for saving energy in grain 
drying in general. The burning of straw as whole bales is profitable, 
when the consumption is extensive, i.e. exceeds 50...70 MWh/a. 
The costs are decisively affected by the high price for the straw 
furnaces and the fuel storage capacity required to a large extent. 
The furnace price increases, due to the fact that the bale feeding, 
ash removal and the burning control/raking up must be automated. 
The labour required for manual heating is excessive. Taking the 
burning into consideration, the moisture content of straw ought to 
be preferably less than 20 per cent. Thus, the moisture content 
when harvesting should not exceed 25%, since the straw dries by 
itself a few per cent during the storing. If, due to climatic dondi- 
tions, this will not be the case, the straw has to be dried mechani- 
cally. Regarding the drying costs for grain driers, the capital cost 
makes 70...80% of the total cost. Due to this the most effective way 
of lowering the total cost for drying, is to decrease the capital cost. 
Appropriate drying capacity and drying system are significant fac- 
tors. The energy costs for drying can be controlled also relatively 
simply. By adjusting the oil burners, cleaning the driers, insulating 
the warm surfaces and operating the drier properly, a remarkable 
return can be gained in the energy consumption. 


4205 ee ee Producer gas equipment in 

internal combustion engines in Reena O.; 
es S.-M.; Ahokas, J. (Valtion Maatalouskoneiden Tut- 
kimuslaitos, Olkkala (Finland)). 1984. 118p. (in Finnish). 
NTIS (US Sales Only), PC A06/MF AOI. File Number 
DE87750152. 

Producer gas, carbon monoxide, is almost the only domestic 
fuel which during crisis can immediately be taken into use. Then 
capital and operating costs are not significant and with the help of 
producer gas transport cars and agricultural machines can satisfac- 
torily be kept in operation. Then oil and guarantee stocks will last 
longer. In this study is explained how engines can be made to oper- 
ate with producer gas with as small technical modifications as pos- 
sible. Best producer gas suits to vehicles, which are used in the 
countryside near the fuel resources. Then transport organisation is 
no difficulty because farms and big heating units have wood chips 
or peat available. Producer gas suits well for otto engines and for 
diesel engines with direct injection. Engine power will be reduced 
to half compared to gasoline usage. The power of dieselgas engine 
will be reduced a quarter. In diesel engines producer gas suits well 
only for direct injection engines. Chamber diesel engines must be 
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modified either to ottoengines which run with produce gas or to 
direct injection diesel engines. Then technical changes and need of 
spare parts are numerous which during crisis is not desirable. 


4206 (VAKOLA-TUTK—41) Recovery of slurry com- 
posting heat. Koivisto, K.; Aarnio, K.; Karhunen, J. (Val- 
tion Maatalouskoneiden Tutkimuslaitos, Olkkala (Finland)). 
1986. 123p. (in Finnish). NTIS (US Sales Only), PC A06/ 
MF A01. File Number DE87750156. 

Manure was first composted in order to reduce environmen- 
tal nuisances and to meet the requirements made by natural agricul- 
ture. Studies of composting liquid manure have most been made in 
the northern countries where composters absorbing heat have also 
been built to a small extent. In this study two composters with a 
gross power of 15-30 kW were tested in practice. Two types of 
bins, six types of aerators, a few types of heat exchangers and foam 
cutters and about ten foam damping agents were used in the tests. 
When the equipment had been developed and the process was in 
control, during 3.5 months running time it was possible to get a 
permanent temperature of about 40 deg C for the compost and the 
water taken from the unit and a heat coefficient or the ratio of net 
energy to consumed energy of 4.5. By developing the equipment it 
is obviously possible to achieve a heat coefficient of 6. The heat 
energy attained can be used for heating livestock houses, technical 
rooms and the dwelling house and drying grain in cold air dryer. 
According to calculations 71% of the annual 70 000 kWh energy 
demand of the example farm can be substituted. According to cal- 
culations 88% of compost heat gained can be utilised. 


4207 (OA-Trans—3423) Vapour compression in brew- 
eries. Stippler, K. a aa VDI-(Verein Deutscher 
Ingenieure) Berichte ; [1986]). 22p. (CONF- 
8405426—1). NTIS (US Pn y), PC A02. File Number 
DE87900067. 

From Conference on electrical energy in the heat market; 
Basle, Switzerland (3 May 1984). 

Vapor compression has been successfully tried out in four 
breweries. In many places the technology of wort boiling remains 
unchanged when this method of energy-saving is used. Moreover, 
the installation of the equipment required is with few exceptions 
possible in almost all existing brewhouses without long disruptions. 
Energy and emission-reducing benefits make this system of ever 
greater interest to breweries with large numbers of brews. Close at- 
tention must be paid to the brewery's hot water consumption and 
thus to the choice of motive power for the compressor. 
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= ALSO TO CITATION(S) 3329, 3587, 4059, 4086, 4116, 4174, 4185, 


4208 (CONF-831115—, pp 471-473) Energy manage- 
ment practices at County Sanitation Districts of 

County, California. Knopf, G.W.; Clarke, W.N. Sr. 1983. 
Association of Energy Engineers, Atlanta, GA. File 
Number T185011238. 

From 6. world energy engineering congress; Atlanta, GA, 
USA (29 Nov 1983). 

The County Sanitation Districts of Orange County 
(CSDOC) have a long history of energy management, beginning in 
the late 1950s. In that era of inexpensive fossil fuels, US industry as 
a whole paid little attention to energy reuse; but it was then that 
CSDOC began using an on-site generated energy source - digester 
gas - for a large share of the facility's power requirements. More- 
over, as the US became more aware or energy in the early 1970s 
and began to think of using waste energy, CSDOC began a second 
stage of energy management - increasing its efficiency. In the past 
decade, electric rates have risen while water quality standards have 
become more stringent, with inevitable increases in the cost of 
wastewater treatment. The energy management practices developed 
by the District's management, staff, and engineer have minimized 
these increased costs, and set in motion a program to further tight- 
en the efficiency of operations. Energy management at CSDOC can 
be clearly seen as the concern of everyone involved in its manage- 
ment, daily operations and process design. The multi-level ap- 
proach - using on-site energy sources, increasing efficiency, com- 
puterization, and power grid cooperation is discussed. 
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4209 (CONF-860641—, pp 50-57) Solar energy for dis- 
trict heating of new housing areas. Furbo, S.; Kristensen, 
P.E. 1986. NTIS (U (US Sales Only), PC A14/MF AOl1. File 
Number DE87770021. 
From North Sun ‘86 - international conference; Copenhagen, 
Denmark (10 Jun 1986). 
Calculations show that the supply temperature for a new dis- 


the district heating grid of 45 Deg C a mean return temperature in 
the new housing area of 20 Deg C can be achieved if the above 
mentioned low temperature radiators and hot water tanks are used 
in all the houses. Such low supply and return temperatures are very 
attractive from the point of view of a solar heating plant. 


4210 (CONF-8307124—, pp 195-214) Application of ge- 
netic to industrial 


engineering ‘wastewater treatment. 
Kobayashi, H.A. (Standard Oil of Ohio Research Center, 
Cleveland). 1984. NTIS, PC Al8/MF A0Ol. File Number 
DE86010571. Contract FG06-83ER60146. 

From Conference on control of environmental pol- 
a Seattle, WA, USA — Jul — 

Genetic engineering has the potential to play an important 
role in making industrial waste/wastewater treatment more efficient 
and economical by minimizing the need for pretreatment adjust- 
ments. Before genetic engineering can be applied, however, much 
basic research will be necessary on the physiology, biochemistry, 
and genetics of organisms to be used. The ecology of the extreme 
environments to be used as inoculum sources and the interactions of 
the organisms in those environments also must be elucidated. Meth- 
ods to accomplish gene transfer, stabilize mutants, and assure gene 
expression appropriate for this application must also be 
This application can only become a reality through the interdiscipli- 
nary activity of the genetic engineer with microbiologists of appro- 
priate specialties and with environmental engineers well versed in 
biotechnology. 55 refs., 1 fig., 6 tabs. 


4211 (CONF-8307124—, ao Needs and strate- 
gies for genetic control: m wastes. Rittmann, B.E. 
(Univ. of Illinois, Urbana. a 1984. NTIS, PC 
A18/MF A0O1. File Number DE86010571. Contract FG06- 
83ER60146. 

From Conference on genetic control of environmental pol- 
lutants; Seattle, WA, USA (31 Jul 1983). 

Municipal wastewater, sludge, and refuse are areas of public 
concern. Lists of desired improvements in the biological treatment 
of each waste can be formulated. Several improvements seem ame- 
nable to genetic control techniques. Whether the genetic control 
technique involves selection of a novel microorganism or genetic 
manipulation of conventional or novel microorganisms, two key re- 
quirements stand out. First is recognizing the physiological factor 
that provides the desired function. Second the genes for the desired 
function must be combined into a microorganism that can thrive in 
a treatment process. For environmental applications, identifying the 
physiological effect and an appropriate microorganism are the most 
critical steps. However, they are probably the least well developed. 
Because of the many different steps associated with applications of 
genetic control to municipal-waste treatment, the successful appli- 
cation requires coordination of biochemistry, microbiology, and 
process engineering. No one discipline has all the requisite tools 
and insight to do the whole job. 15 refs., 1 fig., 4 tabs. 


4212 (CONF-8605198—, pp vp) Hot water distribution 
in low temperature systems. Ovesen, K. (National 
Danish Institute for Building Research, Hoersholm, Den- 
mark). 1986. NTIS (US Sales Only), PC A20/MF A0i. File 
Number DE87750096. 
From CIB-W62 seminar: water supply and drainage for 
buildin; ings; Copenhagen, Denmark (12 Ma 1986). 
lormally a Pee aera adia etnies 
distribution system to conway the water from the hot water cylin- 
der to the taps, and a circulation system to ensure that the hot 
water temperature in the system is maintained. The circulation 








system must be designed, calculated and balanced in a proper way 
to avoid malfunction and corrosion. This is especially important 
when the hot water production is based on a low temperature heat 
source. In the paper a calculation method and experience from an 
experimental plant are described. 


4213 (CONF-8605198—, pp vp) Water economy: A 
Brazilian challenge. Montenegro, M.H.F.; Rocha, A.L. 
(Divisao de Edificacoes, Sao Paulo, Brazil). 1986. NTIS 
(US Sales Only), PC A20/MF AOl. File Number 
DE87750096. 

From CIB-W62 seminar: water supply and drainage for 
buildings; Denmark (12 May 1986). 

Almost every Brazilian building has a water reservoir. It is 
not usual the direct supply system. When the float valve does not 
work well, water is missed by the overflow. Interviews with build- 
ing administrators and plumbers showed that float valve misfunc- 
tioning was a very common maintenance problem. Based on BS- 
1212, BS 1968 and BS 2465, a draft standard covering requirements 
was written. Poor quality of taps and valves is also responsible for 
water waste. Besides some large manufacturers, there are a great 
number of small industries producing plumbing fittings. The work 
carried out to improve quality of such components is divided in 
two lines: a) improving technical standards. The main alteration 
was to include criteria and test methods related to wear of moving 
parts and jet dispersion. Maximum flow criteria for taps has not 
been established yet. b) technological assistance to small and 
medium size manufacturers. In order to improve performance of 
flush tanks and flush valves, Brazilian Standards were criticized and 
drafts were prepared for their revision. This work was supported 
by laboratory tests of different typical products. (EG). 


4214 (CONF-8605198—, pp vp) Hydraulic testing in 
local pipe networks. A methodological study. Olsson, E. (The 


National Swedish Institute for Building Research, Water 
Supply and Drainage Lab., Studsvik, Sweden). 1986. NTIS 


Sales Only), PC A20/MF AOl. 
DE87750096. 

From CIB-W62 seminar: water supply and drainage for 
buildings; Copenhagen, Denmark (12 May 1986). 

This study is a sub-project under a cooperative Scandinavian 
project entitled "Transport of waste water in local pipe networks”, 
which includes operational analysis, description of models and new 
systems. There is a lack of information about the flows in existing 
pipes. The aim of this sub-project is to assess the functional proper- 
ties by devising a simple combination method (TV plus level meas- 
urement of the pipe networks related to physical values from the 
reference model). The work of reaching a final method has been 
carried out in stages: 1. TV inspection. 2. Level measurement of the 
pipe networks. 3. Flow assessment related to a test model. 4. Field 
measurements and statistical applications. (EG). 20 figs. 


File Number 


4215 (EFI-TR—3207) ESENTRAL. User's guide. Test 
version. Rismark, O.; Hjelle, K. (Elektrisitetsforsyningens 
Forskningsinstitutt, Trondheim (Norway)). Apr 1985. 149p. 
(In Norwegian). NTIS (US Sales Only), PC A07/MF AOI. 
File Number DE87750111. 

ESENTRAL is the name of a computer program system, 
written in FORTRAN, to simulate the operation of a local energy 
system, integrated with a central electric power supply system. The 
local system may comprise several different types of installations to 
produce steam, hot water for district heating, and electric power. 


4216 (KTM/E-D—97) Dimensioning basics and methods 
for central heating system using 
Guniiuien tekone, 7; Lampinen, J. (Ministry 
and Industry, Helsinki (Finland). pnd Dept.). 1986. 8 
(In Finnish). NTIS (US Sales Only), PC A05/MF A011. File 
Number DE87750140. 

This report will advise you how to dimension the economi- 
cally optimum share of the capacity for indigenous fuels in 5-30 
MW district heating and in the heating of apartment buildings. 
Boilers using heavy fuel oil were used as frame of reference in dis- 
trict heating systems and light fuel oil boilers accordingly in aparat- 
ment building systems. The capacity share is determined graphical- 
ly and the internal rate of return was used as the method of com- 
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paring. The investment cost in the boiler using indigenous fuels was 
regarded to be profitable if it gives an internal rate of 4%. In the 
same time as much as possible of the yearly energy is produced 
with indigenous fuels. In district heating systems the optimum ca- 
pacity share ranges from 20 to 30%. In the appartment building 
heating system the optimum capacity share ranges from 20 to 50% 
depending on the size of the system. Sensitivity analysis were made 
in regard to efficiency, availability, minimum capacity limitation, 
fuel price, investment costs, manning demand and used capacity. 


(KTM/E-D—98) Heat pumps in district heating. 
The potential of heat pumps utilizing waste heat from munici- 
pal sewage water treatment plants and industrial plants in 
Finland. Huhtinen, M.; as J. yo mang i, L.; Mae- 
kelae, L.; Landtman, B.; Sirvioe, S. ape Trade and 
indestry, Helsinki (Finland). a Sen. 1986. 104p. _ 
Finnish). NTIS (US Sales Only), PC A06/MF AO1. 
Number DE87750141. 

The purpose of this study was to find out the prospect for 
large heat pumps in district heating in Finland. Waste heat from in- 
dustrial plants and from minicipal sewage water treatment plants 
are considered as possible heat sources. The study was carried out 
as a case-by-case study for all localities where district heat load and 
heat source for at least 0.5 MW heat pump application exist. Feasi- 
bility of heat pump installations for district heating is affected by 
local conditions such as district heating load; utilization time, tem- 
perature level, type and size of heat source; distance between heat 
source and DH-distribution network; investments required in heat 
source; competing heat production systems and existing heating ca- 
pasity. Information concerning these local conditions were collect- 
ed by and inquiry sent to all communes and to 200 biggest industri- 
al plants. Detailed economic analysis is conducted for 146 sites that 
can utilize waste heat sources of industrial plants (ca 60) and/or 
sewage water treatment plants (ca. 130). This analysis is performed 
with a computer program that determines optimal heat pump sys- 
tems for DH-network and heat source pairs. The feasibility study 
pointed out that potential of heat pump installations for district 
heating is very sensitive to future price level of electricity. In the 
economic analysis, it was assumed that heat pumps can be shut off 
500 hours annually during peak loads of electricity network. In this 
case, the best estimate for electricity price is 180 mk/MWh. With 
that electricity price and with fuel prices of October 1984 the po- 
tential in the 1990 situation is 97 heat pump plants totalling 370 
Mw. 


4218 (SVF—205) CWF firing. Eriksson, M.; Larsson, 
E.; Sintorn, H.; Fredriksson, L. (Stiftelsen foer Vaermetek- 
nisk Forskning, Stockholm (Sweden)). Nov 1985. 182p. (in 
Swedish). NTIS (US Sales Only), PC A09/MF AO1. File 
Number DE87750118. 

During 1983 and the spring 1984, a demonstration project 
has been pursued with coalwaterfuel (CWF) at Sundbyberg District 
Heating Plant. The objective of the activity has been to collect data 
and experiences enough to make a judgement of the CWF-technics 
possibilities on the market. An 18 MW(th) steamboiler has been 
converted to CWF-firing. During the spring 1984 about 2000 ton 
CWF was burned in course of 1000 hours, of which the last 450 
without any interruption. The load has been between 10-13-MW 
(th). The fuel which is used has been produced by Nycol AB and 
consists of 68% coal (with 3.6% ash) and 32% water plus additive. 
The fuel has a lower heating value of 22 MJ/kg. The burners from 
Combustion Engineering fabrication have given a stable and inten- 
sive flame. The boiler efficiency has stayed in the area 83-87% with 
a combustion efficiency of 93-98%. The environmental influence 
has been composed of the following:Sulphur outlet (g/sulfur/MJ)= 
0.21-0.24 Nitrogen oxides (gNO2/MJ)= 0.13-0.17. Carbon mono=- 
ide (ppm)= 50-100. Particulates(mg/Nm*)=1. Unburnt in ash 
(%)=65-70. Beside this, totally about 150 ton separated fly-ash has 
been deposited after moistening during the project. The fuel 
system, consisting of a tank, pumps and pipesystem, has been func- 
tioning satisfactory. The wear (erosion) can be considered as neg- 
lectable in the whole system. The fuel has been developed, parallel 
to the firing-tests, which resulted in that the fuel sometimes did not 
fulfil the quality demands, with plugging and tank-cleaning as a 
result. During the last firing-month the fuel was behaving com- 
pletely according to the expectations, which is shown the 98% 
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availability during this period. No interruption was due to the fuel 
or the equipment owing to its handling. The project has shown that 
the coalwaterfuel is able to fire in an oil designed boiler with satis- 
fying availability. 


3209 Education And Public Relations 


4219 (DOE/CE/62176—T1) Partners for an energy effi- 
cient tomorrow. Final report. (Alliance to Save Energy, 
Washington, DC (USA)). r984. Contract FG01-84CE62176. 
266p. NTIS, PC A12. File Number DE87001760. 

In an effort to stimulate the movement of capital to conser- 
vation investment and to draw attention to the many cost-effective 
opportunities that remain to increase energy efficiency, DOE 
awarded the Alliance to Save Energy a $50,000 grant to coordinate 
a special initiative during American Energy Awareness Week, Oc- 
tober 21-27, 1984. This initiative, “Partners for an Energy Efficient 
Tomorrow,” leveraged the combined advertising, marketing, and 
public educational resources of national businesses, trade associa- 
tions, manufacturers, and nonprofit organizations and created a syn- 
ergistic movement in support of capital investment in energy effi- 
ciency. Objectives, accomplishments, conclusions, and recommen- 
dations are given. 


33 ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


3301 Internal Combustion Engines 


REFER ALSO TO CITATION(S) 4205, 4687, 5863 


4220 (AD-A—170907/0/XAB) Small gas-turbine com- 
bustor experimental study - compliant metal/ceramic liner 
end performance evaluation. Technical memo. Acosta, W.A.; 
Norgren, C.T. (National Aeronautics and Space Administra- 
tion, Cleveland, OH (USA). Lewis Research Center). Jun 
1986. 16p. (NASA-E—3016). NTIS, PC A02/MF A091. 

Combustor research relating to the development of fuel-effi- 
cient small gas-turbine engines capable of meeting future commer- 
cial and military aviation needs is currently underway at NASA 
Lewis. As part of this combustor research, a basic reverse-flow 
combustor has been used to investigate advanced liner-wall cooling 
techniques. Liner temperature, performance, and exhaust emissions 
of the experimental combustor utilizing compliant metal/ceramic 
liners were determined and compared with three previously report- 
ed combustors that featured: (1) splash film-cooled liner walls; (2) 
transpiration-cooled liner walls; and (3) counterflow film-cooled 
panels. 


4221 (AD-A—171099/5/XAB) Clean-burning diesel en- 
gines. Interim report, June-December 1985 on Phase 3. 
Dietzmann, H.E.; Smith, L.R. (Southwest Research Inst., 
San Antonio, TX (USA). Belvoir Fuels and Lubricants Re- 
search Facility). Mar 1986. 64p. (BFLRF—215). NTIS, PC 
A04/MF AO1. 

Gaseous and particulate emissions were measured from 
diesel forklift engines under a variety of steady-state conditions. An 
EPA certification fuel was used to determine CO, CO:, NOx, HC, 
particulate, aldehydes, smoke and SO2 emission rates from Isuzu C- 
240, Peugeot XD3P, and Teledyne TMD-20 diesel engines. Emis- 
sion rates were reported in b/hp-hr, g/hr, and observed concentra- 
tion, i.e., ppm, percent, or mg/cu. m. 


4222 (N—86-27281) Study on control system of high ef- 
ficiency gas turbine AGTJ100(1); control system development 
facilities and its characteristics. Sugiyama, N.; Koshinuma, 
T.; Nishio, K. (National Aerospace Lab., Chofu, Tokyo 
Gapan)) Dec 1985. 48p. (NAL-TR—895). NTIS, PC A03/ 


a national research and development program on High Effi- 
ciency Gas Turbines is under way. The target of the program is to 
develop an intercool/reheat type gas turbine engine for 100 MW 
class power generation with very high thermal efficiency, resulting 
in energy conservation. The requirement for engine control is 
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severe due to the complexity of the engine cycle and geometry. 
Therefore, development of an engine controller, an inherently so- 
phisticated multivariate controller, is considered to be one of the 
most important items for the success of the program. The basic 
plan, fabrication, and characteristics of the control system develop- 
ment facilities are described. The facilities consist of a high speed 
digital simulator (AD10) for real time gas turbine simulation, a pe- 
ripheral array processor (MAP300) for matrix operation and time 
series analysis, and a general purpose super minicomputer (VAX11/ 
750). These can be utilized effectively in various stages of develop- 
ment of a control system, such as design, evaluation, and hardware 
test. 


4223 (ORNL/TM—10079) Ceramic technology for ad- 
vanced heat engines project. Semiannual progress report, Oc- 
tober 1985-March 1986. (Oak Ridge National Lab., TN 
(USA)). Aug 1986. Contract AC05-840R21400. 372p. 
NTIS, PC AA16/MF AO1. File Number DE87001592. 

Significant accomplishments in fabricating cermaic compo- 
nents for the Department of Energy (DOE), National Aeronautics 
and Space Administration (NASA), and Department of Defense 
(DOD) advanced heat engine programs have provided evidence 
that the operation of ceramic parts in high-temperature engine envi- 
ronments is feasible. However, additional research is needed in ma- 
terials and processing development, design methodology, and data 
base and life prediction. An assessment of needs was completed, 
and a five-year project plan was developed with extensive input 
from private industry. The objective of the project is to develop 
the industrial technology base required for reliable ceramics for ap- 
plication in advanced automotive heat engines. The project ap- 
proach includes determining the mechanisms controlling reliability, 
improving processes for fabricating existing ceramics, developing 
new materials with increased reliability, and testing these materials 
in simulated engine environments to confirm reliability. although 
this is a generic materials project, the focus is on structural ceram- 
ics for advanced gas turbine and diesel engines, ceramic bearings 
and attachments, and ceramic coatings for thermal barrier and wear 
applications in these engines. 


4224 (TKK-KO/PM—50) Final report on the research 
project on alcohols as diesel fuel. Laurikko, J.; Pitkaenen, J. 
(Helsinki Univ. of Technology, Otaniemi (Finland). Internal 
Combustion Engine Lab.). 1985. 85p. (In Finnish). NTIS 
(US Sales Only), PC A0O5/MF AOl. File Number 
DE87750138. 


The literature review describes some new foreign studies on 
the use of ignition improvers, long-term engine tests, dual fuel in- 
jection systems and cold-startability of alcohol powered diesel en- 
gines. The experimental part of this work consists of three stages. 
In the first stage a 500 h laboratory test was carried out using etha- 
nol with ignition improving additive to fuel a direct injection turbo- 
charged VALMET 311 DS6 diesel engine. The wear of the engine 
was observed by monitoring changes in the dimensions and the 
masses of the main parts of the engine and by analysing lube-oil 
samples. Also the performance and the pollution rate of the engine 
were observed. According to the investigations the alcohol fuel 
was found to increase the wear especially in the fuel injection 
equipment, the inlet valves, the cylinder liners and the piston rings. 
The results of the lube-oil analyses suggest that the oil change in- 
tervals should be shortened. In the second stage a modified previ- 
ously mentioned engine was used to study the operation of a dual 
fueled diesel engine using ethanol as main fuel and ordinary diesel 
oil as pilot fuel. By altering the adjustments and the type of pilot 
fuel nozzles an engine set-up could be found which gave the engine 
performance and efficiency comparable to ordinary diesel engines. 
At the same time the exhaust emission limits given in the ECE 49 
regulation could be met. In the third stage the cold-startability of 
the two previously mentioned engines was examined. The startabi- 
lity of the improver plus alcohol fueled engine was found to e supe- 
rior to the dual fueled engine. Both engines could be started at -30 
deg C by using an intake air preheating device. 








4225 (TKK-KO/PM—51) Multifuel ability of a diesel 
engine with double injection system. Bjoerk, J. (Helsinki 
Univ. of Technology, Otaniemi (Finland). Internal Combus- 
tion Engine Lab.). 1986. 95p. (in Finnish). NTIS (US Sales 
Only), A05/MF AO1. File Number DE87750139. 

The current use of alternative fuels is first described in this 
report. The tests on an diesel engine with double injection system 
using alcohol fuels, mainly ethanol fuels are also described. 
VALMET 311 D6S diesel engine with double injection was used as 
test engine. The aim of the study was to find suitable injection ad- 
vances both for the main fuel and for the pilot fuel. Also the best 
injection dose of the pilot fuel was tested. The main fuel of these 
tests was ehtanol and the pilot fuel was fuel oil. The best injection 
dose of the pilot fuel was found to be 6 mg. Suitable injection ad- 
vances were 19 EYKK for the main fuel and 23 EYKK for the 
pilot fuel. The engine was tested with several main fuels, e.g. etha- 
nol, fuel oil, petroleum and gasoline. 


4226 Thin film les for internal combustion 
engines. Kreider, K.G. (Center for Chemical Engineering, 
National Bureau of Standards, Gaithersburg, land 
20899). Journal of Vacuum Science and Technology, A: 
in Surfaces, and Films; 4: No. 6, 2618-2623(Nov 

The feasibility of fabricating thin film thermocouples on in- 
ternal combustion engine hardware was investigated. The goal was 
to find a procedure that would be useful for the measurement of 
the surface metal temperature of valves, valve seats, combustion 
chamber surfaces, cylinder walls, and piston heads during engine 
operation. The approach pursued was to coat the engine hardware 
material with an aluminum-containing, oxidation-resistant ferrous 
alloy (FeCrAIY) which forms a thermal oxide layer with good 
electrical resistance. This thermal oxide was coated with a thin 
layer of reactively sputtered aluminum oxide and sputtered thin 
film type S thermocouple legs of platinum and platinum plus rhodi- 
um. This project was used to investigate the materials problems re- 
lated to obtaining good adhesion in the metal/metal—oxide/oxide/ 
metal laminate and the electrical insulating properties of the oxide. 
Thermal oxidation, reactive sputtering of AlOs, and platinum alloy 
sputtering were investigated using optical microscopy, x-ray photo- 
emission spectroscopy (XPS), laminar adhesion testing, and the 
evaluation of high temperature electrical properties. A successful 
method for fabricating thin film thermocouples on internal combus- 
tion engine materials was developed. Adherent, electrically insulat- 
ing aluminum oxide with a type S thermocouple was produced on a 
10 cm long stainless steel bar. The fabrication techniques and re- 
sults of tests run on that bar as well as on numerous small test cou- 
pons are presented. 


3302 External Combustion Engines 


REFER ALSO TO CITATION(S) 4304 


4227 Liquid piston Stirling West, C.D. New 
York, NY; Van Nostrand Reinhold (1983). 152p. 

This book is a presentation on piston stirling engines. Topics 
covered include: liquid piston engines; basic design and power cal- 
culations; more advanced power calculations; design example; and 
past research work and some present research needs. 


3303 Electric-powered Systems 
REFER ALSO TO CITATION(S) 4008, 4026, 4034 


4228 (DOE/ID—10145) Electric Field Test Van Pro- 
gram, Phase 1A. (Chrysler Corp., Huntsville, AL (USA). 
Military-Public Electronic Systems Div.). Jun 1986. Con- 
tract AC07-76ID01570. 437p. NTIS, PC A19/MF AOI; 1; 
GPO Dep. File Number DE87001666. 

This report contains the results of the Phase 1A portion of 
the Electric Field Test Van Program (EFTV). Phase 1A includes 
the Program Plan Development and the System Study and prelimi- 
nary design. The objective of the program is to demonstrate and 
test state-of-the-art electric vehicles in light duty delivery applica- 
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tions. The results of the study demonstrates that the Chrysler Mili- 
tary-Public Electronic Systems preliminary design meets and/or ex- 
ceeds all specifications as required by the contracting documents. 


3307 Emission Control 
REFER ALSO TO CITATION(S) 4221 


4229 (PB—86-233541/XAB) Steady-state efficiency, 
temperature, and pressure data for nine aftermarket catalysts. 
Technical report. Cheng, J.P.; Alff, M.L.; Hellman, K.H. 
COSA). yal 13 Protection Agency, Ann Arbor, MI 

SA)). Jul 1986. 125p. (EPA/AA/CTAB—86/03). NTIS, 
PC A06/MF AOI. 


The report presents graphical data showing the steady-state 
efficiencies, temperatures, and pressures determined in the testing of 
nine aftermarket catalysts by EPA. 
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REFER ALSO TO CITATION(S) 4224, 4225 
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REFER ALSO TO CITATION(S) 3824, 6090 


4230 (DOE/ER/45116—15) Geometric criteria for low 
interfacial energy. Sutton, A.P.; Balluffi, R.W. (Massachu- 
setts Inst. of Tech., Cambridge (USA). Das. Materials 
Science and Engineering; Oxford Univ. . Dept. of 
Metallurgy and Science of Materials). Oct 1986. Contract 
FG02-84ER45116. 86p. NTIS, PC A05/MF A0Ol1; 1; GPO 
Dep. File Number DE87002138. 

A review of geometric criteria for low interfacial energy 
which have been proposed in the literature is given. These include: 
@ low reciprocal volume density of coincidence sites; (ii) high 
planar density of coincidence sites, I; (iii) high I’ at constant inter- 
planar spacing, d; (iv) large d; and (v) high density of locked-in 
rows of atoms. These criteria are then tested against available ex- 
perimental results which include measurements of: (a) interfacial 
energy; (b) rotations of crystallites on flat crystal substrates; (c) 
boundary faceting; (d) boundary dissociation; and (e) observations 
of grain boundary dislocations. No support for the general useful- 
ness of criteria (i), (ii), (iv) and (v) is found. In all cases, significant 
numbers of results violating these criteria are found or else it is 
demonstrated that their range of validity is undefined, and hence, 
their predictive power is highly limited. Criterion (iii) is found to 
apply for a limited number of cases involving metal/metal or ionic/ 
ionic interfaces but fails for metal/ionic interfaces. Further testing 
and consideration of this criterion seems called for. It is concluded 
that no general and useful criterion for low energy can be en- 
shrined in a simple geometric framework. Any understanding of the 
variations of interfacial energy must take account of the atomic 
structure and the details of the bonding at the interface. 


(DOE/ER/45126—2) Vibrational properties of 
disordered solids: Far infrared studies, Technical progress 
report. Jones, C.R. (North Carolina Central Univ., Durham 
(USA)). 18 Aug 1986. Contract FG05-84ER45126. 6p. 
NTIS, PC A02/MF AO1; 1; GPO Dep. File Number 
DE87000649. 

Measurements are reported for the following: boron nitride, 
beryllia, alumina, silicon nitride, nickel-ferrite, silicon, quartz, sap- 
phire, fused silica, Rexolite, TPX, polyethylene, and Ferroflow. 
(DLC) 


4232 (IC—85/184) Computation of the optical proper- 
ties and their first order derivatives for multilayer structures. 
Abu El-Haija, A.J.; Omari, H.Y. (International Centre for 
Theoretical Physics, Trieste (Italy); Oregon Univ., Eugene 
(USA). Dept. of Physics). Aug 1985. 18p. NTIS (US Sales 
Only), PC A02/MF AO01. File Number DE86704149. 
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An elaborate computer programme has been established for 
calculating the optical properties and their first order derivatives 
for arbitrary multilayer structure systems. The method employs 
Chebychev polynomials. The optical properties that may be calcu- 
lated include reflectivity R, transmissivity T, absorptivity A and 
their derivatives R', T’ and A’ with respect to wavelength. The ob- 
tained values of R, T and A as calculated by this method were 
compared with their values calculated from direct multiplication of 
matrices using the characteristic transfer technique. The advantages 
of the present programme over the previous one reside in the re- 
duction of the computer time by almost a factor of m, the total 
number of identity periods, and the advantage of calculating the de- 
rivatives of R, T and A with respect to wavelength. The basic for- 
mulas which are utilized in these calculations are given together 
with the essential details of the programme, including a block dia- 
gram. 13 refs, 4 figs. 


4233 (iC—85/230) Melting of 2D monatonic solids hard 
disk and square well system. Guo, Z.C.; Yi, M.Y. (Interna- 
tional Centre for Theoretical Physics, Trieste (Italy)). Oct 
1985. 14p. NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE86704154. 

Using the Collins model of liquids the melting of 2D mona- 
tonic solids has been studied and the melting equation has been de- 
rived. For hard disk systems our results agree with the computer 
simulation experiments quite well. For square well system by means 
of LHW (Longust-Higgins and Widom) theory the triple point and 
the melting line near the triple point has been obtained to establish 
the phase boundary. 12 refs, 3 figs, 2 tabs. 


4234 (LA-UR—86-916) Microstructural dynamic study 
of grain growth. Anderson, M.P.; Grest, G.S.; Srolovitz, 
D.J. (Exxon Research and Engineering Co., Annandale, NJ 
(USA); Los Alamos National Lab., NM (USA)). 1986. Con- 
tract W-7405-ENG-36. 8p. (CONF-861207—1). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86008732. 

From Materials Research Society fall meeting; Boston, MA, 
USA (1 Dec 1986). 

A simulation procedure for grain growth has been developed 
which accounts for local structure and topology. The simulated mi- 
crostructures show excellent agreement with those found in isotrop- 
ic polycrystalline metals and ceramics. The grain size distribution, 
topological distribution, and the topology-grain relations are all in 
excellent agreement with experiment. Similarly, the kinetics found 
also reproduce the experimental results. It is suggested that the 
growth exponent, n < 1/2, is inherent to the grain growth process 
and is not due to impurities, preferred orientation, etc. as had been 
previously thought. 


(MLM-MU--86-70-0001) Upgrade of the Japax 


DX10A. Bell, C.T.; Stafford, J.T. (Monsanto Research 
Corp., Miamisburg, OH (USA). Mound). 15 Oct 1986. Con- 
tract "AC04-76DP00053. 8p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE87001347. 

Mound’s machine shop purchased a JAPAX DX10A small- 
hole electric discharge machining (EDM) machine to produce holes 
in hard-to-machine materials. In a successful attempt to increase the 
EDM's versatility, Mound personnel replaced its workhead with a 
similar workhead from 3R USA. This allowed the machine to 
handle a wider range of electrode sizes, shortened burn times, and 
reduced setup times for workpieces. 


4236 (N—86-26651) Low-cycle thermal fatigue. Halford, 
G.R. (National Aeronautics and Space Administration, 
Cleveland, OH (USA). Lewis Research Center). Feb 1986. 
a (NASA-TM—87225; E—2890). NTIS, PC A06/MF 

A state-of-the-art review is presented of the field of thermal 
fatigue. Following a brief historical review, the concept is devel- 
oped that thermal fatigue can be viewed as processes of unbalanced 
deformation and cracking. The unbalances refer to dissimilar mech- 
anisms occurring in opposing halves of thermal fatigue loading and 
unloading cycles. Extensive data summaries are presented and re- 
sults are interpreted in terms of the unbalanced processes involved. 
Both crack initiation and crack propagation results are summarized. 
Testing techniques are reviewed, and considerable discussion is 


given to a technique for thermal fatigue simulation, known as the 
bithermal fatigue test. Attention is given to the use of isothermal 
life prediction methods for the prediction of thermal fatigue lives. 
Shortcomings of isothermally-based life prediction methods are 
pointed out. Several examples of analyses and thermal fatigue life 
predictions of high technology structural components are present- 
ed. Finally, numerous dos and don'ts relative to design against ther- 
mal fatigue are presented. 


4237 (ORNL/FMP—86/3) AR and TD Fossil Energy 
Materials Program. Quarterly progress report for the period 
ending June 30, 1986. (Oak Ridge National Lab., TN 
(USA)). Aug 1986. Contract AC05-840R21400. "321p. 
NTIS, PC Al4/MF A0Ol; 1; GPO Dep. File Number 
DE87002327. 

The objective of the AR and TD Fossil Energy Materials 
Program is to conduct research and development on materials for 
fossil energy applications with a focus on the longer-term and ge- 
neric needs of the various fossil fuel technologies. The management 
of the Program has been decentralized to the DOE Oak Ridge Op- 
erations Office (ORO) and the Oak Ridge National Laboratory 
(ORNL) as technical support contractor. The ORNL Fossil Energy 
Materials Program Office compiles and issues this combined quar- 
terly progress report from camera-ready copies submitted by each 
of the participating subcontractor organizations. This report of ac- 
tivities on the program is organized in accordance with a work 
breakdown structure in which projects are organized according to 
materials research thrust areas. It is hoped that this series of AR 
and TD Fossil Energy Materials Program quarterly progress re- 
ports will aid in the dissemination of information developed on the 
program. 


4238 (SAND—86-1878C) Response of materials to dy- 
namic loading. Asay, J.R.; Kerley, Gl. (Sandia National 
Labs., Albuquerque, NM "(USA)). 1986. Contract AC04- 
76DPO00789. 3lp. (CONF-861091—8). NTIS, PC A03. File 
Number DE87000980. 

From Hypervelocity impact symposium; San Antonio, TX, 
USA (21 Oct 1986). 

The response of materials to hypervelocity impact spans a 
wide region of material behavior, ranging from high impact pres- 
sures and temperatures, where thermodynamic effects prevail, to 
low pressures where mechanical properties are important. This 

paper discusses thermomechanical and physical processes important 
to hypervelocity impact events, presents a perspective of theoreti- 
cal foundations, and provides an overview of current equation-of- 
state and constitutive modeling capabilities. 


4239 (SAND—86-2199C) Advanced processing of elec- 
tronic materials in the United States and Japan: the NRC 
state-of-the-art review. —— J.M.; Appleton, B.R.; Ag ors 
S.T.; Rose, P.H. (Bell Labs , Murray Hill, NJ (US A); Oak 
Ridge National Lab., TN (USA); Sandia National Labs., Al- 
buquerque, NM (USA); Eaton Corp., Beverly, MA (USA)). 
1986. Contract AC04-76DP00789. 5p. (CONF-861207—2). 
NTIS, PC A02/MF A0l; GPO Dep. File Number 
DE86015834. 

From Materials Research Society fall meeting; Boston, MA, 
USA (1 Dec 1986). 

The competitiveness of the United States in the field of ad- 
vanced processing of electronic materials has been assessed in a 
recent state-of-the-art review by the NRC. We present the salient 
findings from that report. 


4240 (SAND—86-2437C) Materials data: requirements 
for the future. Northrup, C.J.M. Jr.; Rumble, J. Jr. (Sandia 
National Labs., a eau NM (USA); National Bureau 
of Standards, Washington, DC (USA)). 1986. Contract 
AC04-76DP00789. 5p. (CONF-861207—4). NTIS, PC A02. 
File Number DE87001413. 

From Materials Research Society fall meeting; Boston, MA, 
USA (1 Dec 1986). 

The impact of computers on materials sciences is tremen- 
dous. One of the most important impacts is on property data of ma- 
terials, improving their quality and making them more accessible 
and more easily manipulated. In this paper, the computerization of 





materials data will be discussed from the viewpoint both of achiev- 
ing the benefits and of the challenges that must be met. Among the 
foremost challenges is the need to make a substantial high-level 
commitment. 


4241 (UCID—20902) Radiation induced ablation rate 
for various railgun materials. Dixon, W.R.; McCallen, R.C.; 
Kang, S.W.; Hawke, R.S. (Lawrence Livermore National 
Lab., CA (USA)). 31 Oct 1986. Contract W-7405-ENG-48. 

i S, PC A03/MF A011; 1; GPO Dep. File Number 
DE87002274. 

Results indicate that in most cases the simple analytical ex- 
pressions for At/sub min/ and m/sub a/ can be used to evaluate the 
relative performance of a possible rail material. The computer-cal- 
culated results obtained using temperature-dependent material prop- 
erties are most accurate and should be used for design purposes. Of 
the metals considered, tungsten, tungsten-rhenium, and molybde- 
num had the longer At/sub min/ and lower maximum ablation rates 
(case A values). The calculations predicted that the insulators 
(SiO:, LiH, and AkOs) would have a considerably lower ablation 
rate than the metals with much smaller At/min/ values. The long- 
est At/sub min/ value calculated for the insulators considered was 
3.57 psec for AlsOs. Again, a material with a low ablation rate and 
a high exposure time to surface melting is a desirable rail material. 


4242 (UCRL—93918) Thermodynamic Ne ag omy 
of microcrack dependent material response properties. Sto 

R.B. (Lawrence Livermore a a Lab., CA (USA)). 

1986. Contract W-7405-ENG-48. (CONE 86121 id 
NTIS, PC A02/MF AOl; 1; ope. Dep. File uae 
DE86010972. 

From American Society of Mechanical Engineers winter 
meeting; Anaheim, CA, USA (7 Dec 1986). 

Available experimental data from uniaxial tests are analyzed 
to estimate values for parameters of a microcrack dependent model 
of material response. The experimental data on microcrack density 
evolution during uniaxial deformation were obtained with small- 
angle x-ray scattering techniques on polymer specimens. The pa- 
rameters of the microcrack dependent model are the opening and 
size of the microcracks, a thermodynamic potential for microcrack 
kinetics that describes energy conditions for microcrack creation, 
and coefficients in a nonlinear Onsager type relationship to describe 
rate kinetics of microcrack creation. The Onsager relationship con- 
tains a nonequilibrium thermodynamic measure that is the work 
done per microcrack created minus the thermodynamic energy per 
microcrack created. Deformation stability concepts of microcrack 
dependent material response are discussed in terms of mechanical 
stability, thermodynamic stability, and global or system stability of 
the uniaxial test. 


Computer modeling of cracks. Dienes, G.J.; 
Paskin, A. (Brookhaven National Lab., Upton, NY). 671- 
705 of Atomistics of fracture. Latanision, R.M.; ‘io. 
J.R. (eds.). New York, NY; Plenum Publishing Cuaendinn 
(1983). Contract AC02-76CH00016. 

The theoretical techniques used in modeling cracks in crys- 
talline lattices are reviewed. It is shown that there is generally a 
trade-off between sample size and realistic interatomic potentials. 
Infinite discrete.one and two-dimensional lattices can be handled by 
the methods of lattice statics, but only with simple unrealistic po- 
tentials. In the hybrid lattice statics models a very small crystalline 
region, where the calculations are done with realistic potentials, is 
imbedded in an infinite elastic continuum. In this approach the 
boundary matching between the two regions is the difficulty. At 
the other end of the scale, molecular dynamic techniques can be 
used on an unconstrained system of a large number of atoms inter- 
acting with a reasonably realistic interatomic potential (this is the 
only way dynamic simulations have been done so far). Here, of 
course, the question is how large is large enough to simulate the 
behavior of the corresponding infinite system. 24 references, 18 fig- 
ures, 2 tables. 
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(¥/TR—86/10) Process for covering the surface of 


particular, with protective or 
A. (Oak Ridge Y-12 Plant, TN 
» Kelkheim (Germany, F.R.)). 26 
A Ncos. 840821400. Translation of 
tt 2,853,066, 8 Dec 1978. 10p. NTIS, PC A02/ 
; GPO Dep. File Number DE87000630. 
The material to be covered is put in contact with a gas in 


A catalyst material is used as the material to be covered. The cov- 
ering substance is a saturated or unsaturated hydrocarbon, prefer- 
ably a fat or a fat derivative, a plastic from the group of polyal- 
kanes, polyalkenes or the polyvinyl! halides, or a pigment toner. 


3601 Metals And Alloys 


REFER ALSO TO CITATION(S) 3289, 3350, 3716, 3727, 3737, 3755, 3758, 
3772, an tn 3814, a , , 


aon « CF 
and Kaufman, Fairview Park, OH (USA)). Apr "1985. 117p. 
NTIS, PC A06/MF AO1. 

Heat pipes of superalloy materials are attractive for low- 
power terrestrial topping cycles and space power systems because 
of availability and relatively low cost. Six pipes of each material, 
stainless steel 304L and 310S, Hastalloy X and B, and Haynes 188 
were tested. Eighteen pipes used sodium as a working fluid and 
were tested in an air environment to study both internal and exter- 
nal compatibility. The remaining twelve used lithium as a working 
fluid and were tested in a vacuum environment to study internal 
compatibility and external vaporization of material components. 
Some pipes had screen wicks and others had metal-fiber wicks. 
Test facilities and procedures are discussed in detail. Compatibility 
as well as performance of sodium pipes and lithium pipes is com- 
pared. As an aid in explaining the performance of the pipes, a 
simple theoretical analysis was made, and the results are discussed. 


4246 ee eee Anisotropy and micros- 
tructure of rare-earth permanent-magnet materials. Final 
report, December 1083-March 1986. Skalicky; Fidler; Groes- 
singer; Kirchmayr. (Technische Univ., Vienna (Austria). 
Inst. fuer Angewandte und Technische Physik). Jan 1986. 
121p. NTIS, PC A06/MF AOl1. 

This report is divided into two parts, the microstructural in- 
vestigations and the anisotropy measurements of rare-earth perma- 
nent-magnet materials. Section I shows that the hard magnetic 
properties, ie. coercivity, of the individual Nd-Fe-B permanent 
magnet material strongly depends on the compositional and proc- 
essing parameters (milling, blending, annealing, etc.) and are direct- 
ly correlated to the microstructural properties (grain size, composi- 
tion and distribution of phases, crystal defects and precipitates) and 
to the magnetocrystalline anisotropy of the material. By means of 
transmission electron microscopy together with STEM x-ray mi- 
croanalysis, at least three categories of phases were identified in sin- 
tered rare earth-iron permanent magnets. From microstructural in- 
vestigations it can be assumed that the coercivity of sintered rare 
earth-iron permanent magnet materials is controlled by the nuclea- 
tion and expansion fields for reversed domains. In Section II the 
magnetic anisotropy measurements of various rare earth-iron based 
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magnets between 80 K and the Curie temperature are shown and 
the results are discussed by means of a expanded model for the ani- 
sotropy field. From the study of the temperature dependence of the 
anisotropy field of the mixed crystal series (N,RE)15Fe77B8 
(RE=Y, La, Ce) the ine ion character of the Nd sublattice is 
shown. 


(AD-A—171167/0/XAB) Corrosion of metals in 
marine environments -- a state-of-the-art report. Beavers, 
J.A.; Koch, G.H.; Berry, W.E. (Battelle Columbus Labs., 
OH (USA). Metals and Ceramics Information Center). Jul 
1986. 772p. (MCIC—86-50). NTIS PC$300.00/MF$300.00. 

This report is based on a review of selected literature items, 
discussions with marine technologists, and information derived 
from Battelle's own research programs in the marine corrosion 
field. The majority of the data were obtained from actual ocean ex- 
posures since they provide the most-reliable information, but data 
from exposures in aqueous 3.5% NaCl and in simulated seawater 
are included where the former data are limited. Similarly, the focus 
of this report is on actual exposure data, but results for electro- 
chemical studies are presented selectively where they aid in the un- 
derstanding or interpretation of the phenomena. This report is orga- 
nized according to alloy type (i.e., carbon and low-alloy steels, 
stainless steels, etc.), exposure phase (atmosphere, splash and tide, 
submerged, and mud), failure mode, and parametric effects. Because 
of the extensive nature of the subject, information on coatings for 
marine applications, materials for deaslination, and corrosion fatigue 
have been excluded. 


4248 (AD-A—171264/5/XAB) Low-cost-alloy perma- 
nent-magnet materials. Final report, May 1984-May 1986. 
(USA ton, J.D. (General Electric Co., Schenectady, NY 


. Corporate Research and Development Center). Jul 


(86. 44p. (—86SRD020). NTIS, PC A03/MF AO1. 


This work focused on the preparation, structure, and proper- 
ties of Fe-Nd-B permanent magnets. The rapidly expanding litera- 
ture on Fe-R-B compounds and magnets was reviewed, and pro- 
duction of Fel4Nd2B by a réduction-diffusion process was success- 
fully demonstrated. Supporting work at Vanderbilt University in- 
volved Moessbauer measurements on melt-spun Fe-R-B alloys and 
preparation of Fe-R-B by plasma-arc deposition. 


4249 (AD-A—171410/4/XAB) Investigation of the elec- 
trode kinetics and electrochemistry of refractory-metal depo- 
sition. Final report, 26 April 1982-30 June 1985, White, S.H.; 
Twardoch, U.M. (EIC Labs., Inc., Norwood, MA (USA)). 
Jul 1986. 169p. (C—674(F)). NTIS, PC A08/MF A011. 
Electrochemical methods represent important ways in which 
the refractory-metal coatings can be applied to the more active 
metals and alloys to take advantage, at the new surface, of their su- 
perior properties to provide erosion and corrosion protection. Cur- 
rently, of the refractory metals, only chromium can be plated from 
aqueous solution, albeit in a form that is not entirely free of cracks 
and pores. These aberrations in the coating can lead to protection 
failure under severe conditions. The remaining metals can be plated 
from molten fluoride electrolytes at temperatures in excess of 700 
C. It is clear that less-severe operating conditions are required for 
the plating of these metals, to take advantage of their properties in 
coatings upon as wide a range of materials as possible. The plating 
process involves the transport of ionic species, established in an 
ionic medium, to the solution electrode interface at which these 
species undergo electron transfer reactions and ligand removal to 
form metal atoms at favored sites. The aggregation of these atoms 
into clusters of nuclei, their growth into crystallites, and the accu- 
mulation of crystallites into a coherent polycrystalline metal coat- 
ing, represents the final stages of the complex process of metal plat- 
ing. This program of work has explored some aspects of each of 
these contributing processes to develop a scientific basis for the 
design of new plating baths and techniques which can be operated 
for chromium and molybdenum at substantially lower temperatures. 
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(AERE-R—11146) Stochastic models of 
camtien of ais aan Pah & Modelling of the initi- 
ation and - of pits at —s potential. Williams, 
D.E.; Westcott, C.; Fleischmann, M. (UKAEA Atomic 
Energy Research Establishment, Harwell. Materials a 
opment Div.). Jun 1984. 47p. NTIS (US Sales Only), PC 
A03. File Number DE87900 16. 

A stochastic model for pit initiation is developed, involving 
as parameters an initiation frequency for pit nuclei, a death proba- 
bility for unstable pits and a critical age which defines the transition 
between a stable and an unstable pit. Emphasis is placed on validat- 
ing methods for data analysis to recover the parameters of the 
mode from observed current-time series. Such methods are devel- 
oped and tested using data generated by computer simulation of the 
process. The expected induction time for stable pit initiation is de- 
rived. Results for the statistics of ensembles of current-time tran- 
sients are given. Methods of analysis of the spectral power density 
of the current, taking into account the non-stationary process of 
stable pit propagation, are considered. 


4251 (BNL—38623) Study of the inhibition of corrosion 
of aluminium by chromates using fluorescence detection of x- 


National Lab., Upton, NY (Us SA); University of Manchester 
Inst. of Science and Technology (UK). Corrosion and Pro- 
tection Centre). 1986. Conbnee AC02-76CH00016;AS05- 
80ER10742. 10p. (CONF-860540—7). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE87001375. 

From 169. meeting of the Electrochemical Society; Boston, 
MA, USA (4 May 1986). 

Fluorescence detection of x-ray absorption has been em- 
ployed to gain further insight into the interaction of chromate spe- 
cies with aluminium specimens supporting films of controlled thick- 
ness; of particular importance, the amounts and locations of Cr VI 
and Cr III species require further clarification. Absorption spectra 
from standards show marked differences between Cr III and Cr VI 
states, indicating the potential of the technique in such inhibitor 
studies. After natural immersion of the aluminium specimens in rel- 
atively dilute chromate/chloride electrolyte for 1 h, the predomi- 
nant chromium state varied with thickness of the film present origi- 
nally on the substrate. Specimens supporting air-formed films, de- 
veloped on the electropolished aluminium surface, showed Cr III. 
For an anodic film, of thickness 6 nm, both Cr III and Cr VI spe- 
cies were observed, whereas with a 36 nm anodic film, Cr VI was 
the predominant state. The results are discussed in terms of a model 
where aluminium and its supporting film contains flaws, of popula- 
tion density dependent on film thickness. 


4252 (CEA-CONF—8023) Behavior under irradiation of 
zirconium alloy strips. Morize, P.; Baicry, J.; Mardon, J.P. 
(CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France). Inst. de Recherche Technologique et de 
Developpement Industriel (IRDI)). Jun 1985. 30p. (In 
French). (CONF-850601—5). NTIS (US Sales Only), PC 
A03/MF AO1. File Number DE87750010. 

From 7. international conference on zirconium in the nuclear 
industry; Strasbourg, France (24 Jun 1985). 

Tests on elementary cells in Inconel 718, in Zircaloy or Zir- 
caloy with Inconel springs, have been made so as to evaluate the 
evolution under irradiation of the stress put on the fuel rod by the 
cell springs and the evolution of the boss form. That is why, after 
having given the essential of the results got during the bulk tests on 
unitary cells, we show more in detail the results given by relaxation 
and growth tests under neutron flux, realized with materials differ- 
ing from materials used currently either because of final thermal 
treatment or because of their proper nature. 


4253 (CONF-860605—33) Void-precipitate association 
Ne Se an oe a, et oo 

; Maziasz, P.J. (Oak Ridge National Lab., TN 
(USA). ae and Ceramics Div.). 1986. ——_ ACO05- 
840OR21400. 58p. NTIS, PC A04/MF A0O1; 1; GPO Dep. 
File Number DE87001426. 





From 13. international symposium on the effects of radiation 
on materials; Seattle, WA, USA (23 Jun 1986). 

Microstructural data has recently become available on a 
single heat of 316 stainless steel irradiated in EBR-II and HFIR, 
over a wide range of irradiation temperature (55 to 750°C), dose (7 
to 75 dpa), and helium generation rate (0.5 to 55 at. ppM He/dpa). 
Extensive information on precipitate compositions and characteris- 
tics are included. The data reveal several important relationships 
between the development of voids and precipitation. Precipitate as- 
sociated voids dominate the swelling of (DO heat) 316 at 500 to 
650 C from 8.4 to 36 dpa in EBR-II. Cold work (CW) or helium 
preinjection delay void formation in EBR-II. Higher helium gen- 
eration in HFIR also delays void formation at 500 to 640°C in SA 
316 and CW DO heat 316. The delay persists in CW 316 at least to 
61 dpa in HFIR, but abundant matrix and precipitate-associated 
voids form in SA after 47 dpa. In another heat of CW 316 (N-lot) 
irradiated in HFIR matrix and precipitate voids form readily after 
22 to 44 dpa at 500 to 600°C. 


4254 (CONF-860718—1) Oxidation-sulfidation behavior 
of Ni-base superalloys and MCrAl coatings. Natesan, K. (Ar- 
onne National Lab., IL (USA)). Apr 1986. Contract W-31- 
09-ENG-38. 13p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE87! 1496. 

From High temperature corrosion international symposium; 
Marseilles, France (7 Jul 1986). 

The oxidation-sulfidation behavior of several nickel-base su- 
peralloys and a number of MCrAl coatings on an IN 738 substrate 
have been examined after exposure to ten different oxygen-sulfur 
mixed-gas environments. Selected alloys have been tested in a ther- 
mogravimetric system in which the weight change of the specimens 
was continuously monitored. Extensive metallurgical analyses of 
the exposed specimens were performed and the results were used to 
develop generalized maps that depict the corrosion product mor- 
phologies as a function of the exposure environment. The results, in 
general, showed that nickel-base superalloys are susceptible to sulfi- 


dation attack and undergo breakaway corrosion in low-oxygen en- 
vironments that contained sulfur. Of several MCrAi coatings that 
were tested, CoCrAlY and NiCoCrAlY compositions showed supe- 
rior sulfidation resistance over a wide range of sulfur partial pres- 
sures at the test temperatures of 1144 and 923 K. Other MCrAl 
coatings examined in this study showed promise at low to interme- 
diate sulfur partial pressures. 


4255 (CONF-860746—5) High-field, high-T/sub c/ su- 
perconductivity in UsFe and UsCo. DeLong, L.E.; Hall, 
L.N.; Malik, S.K.; Crabtree, G.W.; Lwpl. W.; Gschneidner, 
K. A. Jr. (Argonne National Lab., IL (USA); Ames Lab., 
IA (USA)). Jun 1986. Contract W-31-109-ENG-38. 13p. 

» PC A02/MF A0l; GPO Dep. File Number 
DE87001510. 

From Anomalous rare earths and actinides; Grenoble, 
France (7 Jul 1986). 

Upper critical field data for UsFe and UsCo are found to be 
markedly inconsistent with the weak coupling WHHM model. 
Nevertheless, excellent quantitative fits of H/sub c/2 vs T are ob- 
tained by using a modifiction of the WHHM model in which the 
orbital field is multiplied by a temperature-dependent enhancement 
factor. 


4256 (CONF-860746—6) Neutron scattering of transur- 
anium materials, Lander, G.H. (Argonne National Lab., IL 
(USA); SEE CODE- 1910830 European Atomic Ener; ergy 
Community, Karlsruhe (Germany, F.R.). European Inst. for 
Transuranium Elements). 1986. Contract W-31-109-ENG-38. 
15p. NTIS, PC A02/MF A0O1; GPO Dep. File Number 
DE87001543. 

From Anomalous rare earths and actinides; Grenoble, 
France (7 Jul 1986). 

A number of neutron experiments on transuranium materials 
are reviewed. Purpose of these experiments, which range from 
studies of crystal fields in the oxides to excitations in PuSb, is to 
increase our understanding of the 5f electron behavior across the 
first half of the actinide series. Comparisons are made with the 
more familiar uranium analogues. 


4257 ee a Heavy fermion state in CeCus. 
Onuki, Y.; K T. (Argonne National Lab., IL 
(USA); Tsukuba Univ., Sakura, Ibaraki (Japan). Inst. of Ma- 
terials Science). Jun 1986. Contract W-31-109-ENG-38. 30p. 
NTIS, PC A03/MF A01; GPO Dep. File Number 
DE87001542. 

From Anomalous rare earths and actinides; Grenoble, 
France (7 Jul 1986). 

Studies of the electrical resistivity, magnetoresistance, mag- 
netic susceptibility, photoemission, nuclear spin-lattice relaxation 
rate, elastic constant, specific heat, thermoelectric power, and Hall 
coefficient in Ce/sub x/La/sub 1-x/Cus are reported. The magnetic 
properties of Ce/sub x/La/sub 1-x/Cue scale with the cerium con- 
centration, that is, the Kondo temperature is almost independent of 
the cerium concentration. The characteristic temperature in the 
heavy fermion state of CeCus is about one order smaller than the 
Kondo temperature. 


4258 (CONF-860746—8) De Haas-van Alphen study of 
ne NdCus and SmCus. Onuki, Y.; Nishihara, M.; 
Fujimura, Y.; Yamazaki, T.; Komatsubara, T. (Argonne Na- 
tional Lab., "S (USA); Tsukuba Univ., Sakura, Ibaraki 
(Japan). Inst. of Materials Science). Jun 1986. Contract W- 
31-109-ENG-38. 15p. NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. File Number DE87001509. 

From Anomalous rare earths and actinides; Grenoble, 
France (7 Jul 1986). 

de Haas-van Alphen oscillations have been found in RCus 
(R:La, Pr, Nd, and Sm). Hybridization of the f electrons with the 
conduction electrons is discussed through the Fermi surface and the 
cyclotron mass. 


4259 (CONF-860753—6) ne energy loss spectros- 
copy: probe of d-band occupancy in amorphous magnetic 
alloys. Morrison, T.I.; Brodsky, M.B.; Zaluzec, N.J. (Ar- 
onne National Lab., IL (USA). 1986. Contract W-31-109- 
ING-38. 4p. NTIS, PC A02/MF AOI; 1; GPO Dep. File 
Number DE87001506. 

From International conference on EXAFS and near edge 
structure; Saumur, France (7 Jul 1986). 

L-edge EELS was used to study changes in d-band occupan- 
cy as a function of composition in amorphous binary magnetic 
alloys. It has been found that in the Fe/sub x/Ge/sub 1-x/ amor- 
phous alloys there is no charge transfer from Ge to Fe observable 
by L-edge studies; rather, the data is consistent with a redistribution 
of d-band electrons causing increased spin pairing and a decrease in 
a magnetic moment for increased Ge content. In Fe/sub x/Si/sub 
1-x/ alloys, however, charge transfer may be present. Differences 
in these systems are discussed. 


4260 (CONF-860879—4) Dislocation models for the nu- 
ee eae Allen, C.W.; Kolar, 
en J.C.H. (Argonne National Lab., IL (USA). 
Science and Technology Div.; IBM Corp., 
Tucson, AZ (USA); Arizona State Univ., "Tempe (USA). 
Dept. of Physics). May 1986. Contract W-31- 109-ENG-38. 
Tp. NTIS, PC ‘A02/MF A01; 1; GPO Dep. File Number 
DE87001483. 

From International conference on martensitic transforma- 
tions (ICOMAT-86); Nara, Japan (26 Aug 1986). 

A shear transformation, the simplest form of martensitic 
transformation, proceeds by glide of groups of partial dislocations. 
HREM of the Laves phase TiCr2 reveals that the groups are, in 
effect, partial dislocation dipoles for the 2H — 4H transformation. 
The origin of such dipoles is then examined in relation to the 2H — 
4H and 2H — 6H: transformations with the conclusion that nuclea- 
tion either within perfect crystal, from grain boundaries or from 
free surfaces is energetically feasible at least for 2H — 4H. 
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4261 (CONF-860880—36) Comparison of experimental 
and theoretical calculations of backscattering amplitude 9 
phase shift functions for a number of fcc metals. Knapp 
G.S.; McKale, A.G.; Chan, S.K.; Veal, B.W. (Surface 
ence Labs., Mountain View, CA ’ (USA); Argonne National 
Lab., IL (USA); Northwestern Univ., Evanston, IL (USA). 
Dept. of Physics and Astronomy). Jun 1986. Contract W- 
31-109-ENG-38. 8p. NTIS, PC A02/MF A011; 1; GPO Dep. 
File Number DE87001485. 

From 30. SPIE technical symposium on optics and ‘nel 
tronic engineering; San Diego, CA, USA (17 Aug 19 

Extended x-ray absorption fine structure spectra 
have been acquired experimentally for a number of fcc metals with 
atomic number Z between 28 (Ni) and 90 (Th). The backscattering 
amplitude and phase shift functions have been extracted from the 
data and compared with calculations based on a single scattering 
theory, using for the ejected electron, the exact curved wave func- 
tion. The calculated functions obtained with the curved wave for- 
malism provide increased accuracy, particularly at low k, ie., k < 
4 A}, compared to those obtained with the plane wave approxima- 
tion. Agreement between the calculated and measured backscatter- 
ing and phase functions is excellent for Ni, Cu, and Yb, but less sat- 
isfactory for the heavier elements, Pt, Au, Pb, and Th. Experiment 
confirms the prediction that very rapid changes of the phase occur 
as a function of k for high Z elements. 


4262 (CONF-8604267—Absts., pp ee Cathodic pro- 
tection of steel sheet piling with sacrificial anodes. Moeller, 
J. (Korrosionscentralen, Glostrup, Denmark). Apr 1986. A 
Danish). NTIS (US Sales Only), PC AOD ME A0l. 
Number DE87750094. 

From General and applied electrochemistry in Denmark; 
Lyngby, Denmark (9 Apr 1986). 


4263 (CONF-8604267—Absts., pp 66-67) Electrochemi- 
cal cell for detection of internal es in district heating 
systems. Berggreen Petersen, M.; Jansen, P. (Korrosionscen- 
tralen, Glostrup, Denmark). Apr 1986. dn Danish). NTIS 
(US Sales Only), PC ‘A04/MF AOl. File Number 
DE87750094. 

From General and applied electrochemistry in Denmark; 
Lyngby, Denmark (9 Apr 1986). 


4264 (DOE/AL/18071—T8-Vol.1) Research and devel- 
opment study for optimization of beryllium production oper- 
ations. Task II report. Volume 1. Recommendations for subs- 
cale demonstration models. Zuehlke, J.R. (Brush Wellman, 
Inc., Elmore, OH (USA)). Apr 1983. Contract AC04- 
82AL18071. 255p. NTIS, PC Al2/MF A011; 1; GPO Dep. 
File Number DE87001855. 

The eleven evaluation reports in this Task II, Volume 1 
report, are the results of a comprehensive literature search and 
study of new concepts or alternatives for beryllium metal produc- 
tion, currently available in industry today. Modifications to the cur- 
rent beryllium metal production process were also studied. Three 
processes were selected for in-depth evaluation and comparison to 
the current process with proposed improvements: sodium reduction 
of beryllium chloride to produce metallic beryllium; modified Hall 
process for beryllium fiake; and electrowinning of beryllium chlo- 
ride to produce metallic beryllium. 


4265 (DOE/AL/18071—T8-Vol.2) Research and devel- 
opment study for optimization of beryllium production oper- 
ations. Task II report. Volume II. Recommendations for up- 
grading existing facilities. Zuehlke, J.R. (Brush Wellman, 
Inc., Elmore, OH (USA)). Jun 1984. Contract AC04- 
82AL18071. 445p. NTIS, PC A19/MF A01; 1; GPO Dep. 
File Number DE87001856. 

The forty study reports in these Task II, Volumes II, III and 
the proprietary information volume, are the results of investigations 
and study of new concepts or alternatives to existing beryllium 
processing unit operations. The bibliography for the literature 
search that led to the recommended items for the subscale demon- 
stration models in the Task II, Volume I report, is included in this 
report. Each of the reports in these volumes addresses a unit oper- 
ation or supporting operations in the existing beryllium production 


process with new concepts or alternatives to upgrade each oper- 
ation to the economically best available technology. The reports 
presented in Task II, Volumes II and III, have been condensed in 
that some background calculations and manufacturer's literature are 
not included. That information is all available. 


4266 A ig Age Research and devel- 

study for optimization of beryllium production oper- 
ations. Task II report. Volume III. Recommendations for up- 
grading existing facilities. Zuehlke, J.R. (Brush Wellman, 
Inc., Elmore, OH (USA)). Jun 1984. Contract AC04- 
82AL18071. 320p. NTIS, PC Ai4. File Number 
DE87001857. 

This volume covers: vacuum hot press furnace, vacuum cast 
charge, float sink, chip degreasing, optimum plant layout, stack 
ventilation, wet plant scrubber, ventilation, “day” collector, die 
stripping and preparation, machining, scrap dissolution, scrap recla- 


4267 (DOE/ER/04466—1) Processing studies of powder 
metallurgically-produced high temperature alloys 
studies of oxide dispersed alloys for service above 1000° C). 
Final report. Grant, N.J.; Smith, C.H. (Massachusetts Inst. 
of Tech., Cambrid e (USA). Dept. of TEROI ae is, 
Engineering). 1986. Contract AC02-77ER04466. ee 
PC A02, AOl; GPO Dep. File Number DE86014667 

It was demonstrated that the use of homogeneous, fine, R.S. 
powders of Nickel-base Superalloy IN-100 (a commercial jet engine 
blade alloy), converted to very fine flake and blended with Y2Os, 
will produce an extremely stable alloy with outstanding creep and 
stress rupture properties from about 950 to at least 1100°C. The RS 
OD IN-100 alloy has comparable properties to those reported for 
the MA-6000 alloy developed by Benjamin et al, but offers a cheap- 


er, faster, much more reproducible product. An operating tempera- 
ture advantage of 150 to 200°C appears attainable for the RS OD 
IN-100 alloy over that for the commercial precision cast alloy of 
the same basic composition. 


(@OE/ER/10941—4) Environment-induced em- 
Drittlement: effects of impurity segregation and state of stress. 
Final report, July 1, 1981-November 30, 1985. Heldt, L.A.; 
Hintz, M.B.; Koss, D.A. (Michigan Technological Univ. 
Houghton (USA). Dept. of Metallurgical Engin 
1986. Contract AC02-81ER10941. 6p. NTIS, PC A02 
A01; GPO Dep. File Number DE87000635. 

Studied were: embrittlement of Monel 400 by hydrogen and 
liquid metals, intergranular sulfur in nickel, stress corrosion in Cu- 
Zn alloys, and hydrogen embrittlement of Zircaloy 2, Ni, and 
carbon steels. (DLC) 


4269 See ae pp jana, XL; 
of intense pulsed wig ge ian ake 
Chen, K.F.; Wang, T.M. (Lanzhou Univ., 

345 East 47th St.. New York, NY 10017. File 
Number T1I86011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The short-duration intense mixed metallic and gaseous ion 
beams, such as Ti* and N*, produced by the multiplate chamber 
with central hole have been used for implantation. The composi- 
tions of titanium and nitrogen as a function of depth was deter- 
mined using Auger electron spectroscopy PHI-550. It is proved 
that phase transitions of thin layer of steel bombarded by ion beams 
take place owing to the ion mixing and rapid cooling down of im- 
planted area after melting by the pulsed beams with power density 
more than 107W/cm’. The effective hardness increase is concluded 
from microhardness measurements. It is expected that the implanta- 
tion with pulsed ion beam could open a new way for the significant 





4270 (DOE/ER/45025—11) Localized phonon modes in 
Fe/Pd multilayers. Baumgart, P.; Hillebrands, B.; Mock, R.; 
Guentherodt, G.; Boufelfel, A.; Falco, C.M. (Arizona Univ., 
Tucson (USA); Koeln Univ. (Germany, F.R.). 2. Physika- 
lisches Inst.). 1986. Contract AC02-83ER45025. 15p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE87001653. 

The Rayleigh mode and up to six higher order localized 
acoustic (Sezawa) surface modes have been observed in Fe/Pd mul- 
tilayers by Brillouin scattering. The effective elastic constants of 
the multilayers have been determined from a fit of the measured 
mode dispersions. With decreasing modulation wavelength of the 
multilayers from 87 A to 33 A the elastic constant ci: shows an 
interface induced softening of up to 20%. 


4271 (DOE/ER/45025—13) a density in artifi- 
cial metallic superlattices. V ; Cucolo, A.; Falco, 
C.M. (Arizona Univ., Tucson Saye “Salerno Univ. (Italy). 
Dipartimento di Fisica). [1986]. Contract AC02-83ER45025. 
28p. NTIS, PC A03/MF A01; GPO Dep. File Number 
DE87001650. 

Detailed studies of the pair tunneling to a series of supercon- 
ductive Nb/Cu Artificial Metallic Superlattices are described. We 
report the first measurements of the dependence of the magnetic 
field penetration depth on the layer thickness in these materials. 


(DOE/ER/45119—T2) Internal variable based 


report research, 
ruary 1, 1985-January 31, 1986, Miller, A.K. (Stanford 
Univ., CA (USA). Dept. of Materials Science and Engineer- 
ing). 24 Feb 1986. Contract FG03-84ER45119. 117p. NTIS, 
A06. File Number DE87001657. 

Objective is to create a methodology for structural life pre- 
diction, forming limit prediction, and distortion prediction, by 
quantitatively representing in terms of physically meaningful inter- 
nal variables the controlling processes. In creating a model to pre- 
dict structural life, we operate in terms of an explicit representation 
of the initiation and growth of cracks so that crack size, crack tip 
root radius, and the local stress and strain histories near the crack 
tip become some of the internal variables. At present, we are focus- 
ing on fatigue crack initiation and growth, but the same framework 
is extendable to include the effects of aggressive environments. In 
creating a model to predict forming limits for sheet materials (appli- 
cation of the models to manufacturing) we operate in terms of an 
explicit representation of the growth of geometric imperfections 
which eventually cause local failure. In predicting distortion, we 
use a “unified” constitutive equations approach and the internal 
variables in these equations represent dislocation density, subgrain 
size, precipitate strengthening, internal stresses, and solute drag. 


4273 ee eee Corrosion fatigue of small 
cracks: mechanics and chemistry. Progress report, 1 Septem- 
ber 1985-31 August 1986. Wei, R.P. (Lehigh Univ., Bethle- 
hem, PA (USA). Dept. of Mechanical Engineering ‘and Me- 
chanics). 29 Sep 1986. Contract FG02-84ER45138. 24p. 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE87000634. 

During this period, principal efforts were directed to the fol- 
lowing areas: further calibration of the ac potential system for mon- 
itoring small crack growth, measurements of small crack growth in 
a NiCrMoV steel, measurements of small crack growth in an an- 
nealed 304 stainless steel, measurement of electrochemical reaction 
kinetics for NiCrMoV and 304 stainless steels, and correlation be- 
tween the kinetics of electrochemical reactions and corrosion fa- 
tigue crack growth response. 


4274 (DOE/ER/45229—T1) Use of anomalous small 
angle x-ray scattering to investigate microstructural features 
in complex alloys. Technical progress December 1, 
1985-July 1, 1986. Weertman, J.R. (Northwestern Univ., 
Evanston, IL nae Jul 1986. Contract FG02-86ER45229. 
8p. NTIS, PC A02/MF A01l; GPO Dep. File Number 
187000193. 

The research thrust of this grant has been directed into two 
areas. The principal effort has been spent in an investigation of the 
use of anomalous small angle x-ray scattering (ASAXS) to observe 
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changes in the microstructure of a relatively complex alloy pro- 
duced by high temperature deformation or aging. The second effort 
involves a study of the high temperature behavior of several ferritic 
stainless steels. In particular we are examining the influence of envi- 
ronment (air vs vacuum) on the high tem strength of 


8 perature 
Fe9Cr1Mo modified by the addition of small amounts of V, Nb. 


4275 str hp Dynamic consolidation of rapid- 
ly solidified 304 SS powders. Korth, G.E.; Flinn, J.E.; 

R.C. (Idaho National Engineering Lab., Idaho Falls 
(USA)). 1985. Contract ACO07-761D01570;W-7405-ENG-36. 
20p. (CONF-850770—14). Marcel Dekker Inc. ., 270 Madison 
Ave., New York, NY 10016. File Number TI87000551. 

From EXPLOMET '85 - international conference on metal- 
lurgical applications of shock wave and high strain-rate phenomena; 
Portland, OR, USA (28 Jul 1985). 

Rapidly solidi Type 304 stainless steel powders produced 
by two processes (centrifugal atomization and dissolved gas atom- 
ization) were consolidated by stress waves generated by high explo- 
sives. The metallurgical characteristics of the powder before and 
after consolidation are described which include examinations by op- 
tical and electron microscopy and microhardness. Particular atten- 
tion is paid to the differences between the parameters to produce 
near full density “green” compacts and metallurgically fused mono- 
liths. The evolution of the die/target design to produce fully dense, 
crack-free monoliths is illustrated and pressure-time history as cal- 
culated from a two-dimensional hydrodynamic code is presented. 


4276 (EGG-M—23385) Isothermal oxidation behavior of 
FeMnAI alloys and comparisons with Type 304 stainless steel. 
Smolik, G.R.; Flinn, J.E.; Miley, D.V.; Korth, G.E. (EG 
and G Idaho, Inc., Idaho Falls (USA)). 1986. Contract 
ACO07-761D01570. 2ip. (CONF-860340—9). NTIS, PC A02/ 
MF A011; 1; GPO Dep. File Number DE87000529. 

From 115. American Institute of Mining, Metallurgical and 
Petroleum Engineers annual meeting; New Orleans, LA, USA (2 
Mar 1986). 

Observations of extended isothermal exposures of FeMnAl 
alloys and Type 304 stainless steel in flowing dry-oxygen from 700 
to 900°C have shown: (1) FeMnAl alloys both with 0.2 and 1.5 wt 
% silicon exhibited higher oxidation than Type 304 stainless steel at 
all temperatures. (2) The higher silicon content alloy, showing in- 
termediate oxidation behavior at all temperatures, may be potential- 
ly usable at 700°C. This alloy does not resist long term oxidation at 
higher temperatures. (3) Lower short-term oxidation was noted in 
the current tests compared to alloys of similar compositions in 
other studies. This may be the result of initial cold-working. Ex- 
tended resulted in continuously increasing oxidation. 
High levels of oxidation and disrupted, nonprotective scale resulted 
during 800 and 900°C exposures. (4) Manganese-rich external nod- 
ules and thick, nonadherent scales were ogserved as the degrading 
formations on the alumina scales of the proposed alternate alloys. 
(5) No evidence of silicon-rich layers or protrusions, i.e., pegs, at 
the scale-to-alloy interface could be identified to explain the benefi- 
cial effects of silicon. Instead, silicon appeared incorporated into an 
aluminum-rich oxide where regions of a thin, protective layer exist- 
ed. Greater amounts of this element were also detected in the 
higher silicon bearing Alloy B. 


4277 (IC—86/23) Interpretation of the anomalies of 
transition impurity diffusion in aluminium. Nechaev, Yu.S.; 
Yewondwossen, M.H. (International Centre for Theoretical 
Physics, Trieste (Italy); Addis Ababa Univ. (Ethiopia)). Jan 
1986. 25p. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE86704161. 

Based on the experimental data and theoretical models it has 
been shown that impurity diffusion of transition metals in alumini- 
um crystals, at high temperatures, is structural-sensitive and can 
proceed not only with normal characteristics, close to those of Al 
self diffusion, but also with anomalously high or anomalously low 
characteristics (namely, the activation energy and the frequency 
factor of the diffusion coefficient) which correspond to anomalous- 
ly low values of the diffusion coefficient. Through phenomenologi- 
cal consideration of the diffusion equation the expression for the ef- 
fective diffusion coefficient of crystals with dislocations decorated 
by impurity segregations has been obtained, which makes it possible 
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to describe the characteristics and the conditions of the anomalous 
diffusion process. By treating the experimental data on diffusion of 
Fe in Al, using the model developed here, characteristics and pecu- 
liarities of the structures of the near-dislocation segregation regions 
and atomic mechanisms of the diffusion with anomalously high and 
anomalously low characteristics have been determined. The cor- 
rectness of the model has proved its agreement with the known ex- 
perimental data and the results of the crystal-chemical and thermo- 
dynamic considerations of the characteristics of the near-dislocation 
segregation regions in solutions of Fe in Al. 47 refs, 2 figs, 2 tabs. 


4278 (iC—86/42) Density functional theory for a model 
of non-uniform liquid metal in partially ionized states. Veri- 
cat, F.; Tosi, M.P. (International Centre for Theoretical 
Physics, Trieste (Italy)). Apr 1986. 21p. NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE86704164. 

The problem of the electronic, ionic and atomic density pro- 
files in a non-uniform liquid metal which can locally exist in partial- 
ly ionized states is examined using the density functional formalism. 
Ions and electrons are allowed to bind into atoms through a "reac- 
tion” governed by the mass action law. Formally exact equations 
for the density profiles are given in terms of the inverse response 
matrix of the non-uniform system, which consists of two terms: the 
first corresponding to a mixture of ions, electrons and structureless 
atoms and the other to the atomic internal degrees of freedom. Ap- 
proximate schemes are proposed for both contributions, stressing in 
particular (i) how ionization of the atoms arises with increasing 
density and the relation with Mott's criterion for the metal-insulator 
transition, and (ii) the usefulness of a weak coupling assumption for 
interspecies correlations. This formalism used together with proper- 
ly parametrized trial functions for the density profiles should be 
particularly useful for studying the liquid-vapour interface of alkali 
metals. 37 refs. 


4279 (IC—86/43) Pseudoclassical approach to electron 
and ion density correlations in simple liquid metals. Vericat, 
F.; Tosi, M.P.; Pastore, G. (International Centre for Theo- 
retical Physics, Trieste (Italy); International School of Ad- 
vanced Studies, Trieste (Italy)). Apr 1986. 24p. NTIS (US 
Sales Only), PC A02/MF AO1. Fie Number DE86704165. 

Electron-electron and electron-ion structural correlations in 
simple liquid metals are treated by using effective pair potentials to 
incorporate quantal effects into a pseudoclassical description of the 
electron fluid. An effective pair potential between simultaneous 
electron density fluctuations is first constructed from known prop- 
erties of the degenerate jellium model, which are the plasmon sum 
rule, the Kimball-Niklasson relation and Yasuhara’s values of the 
electron pair distribution function at contact. An analytic expres- 
sion is thereby obtained in the Debye-Hueckel approximation for 
the electronic structure factor in jellium over a range of density ap- 
propriate to metals, with results which compare favourably with 
those of fully quantal evaluations. A simple pseudoclassical model 
is then set up for a liquid metal: this involves a model of charged 
hard spheres for the ion-ion potential and an empty core model for 
the electron-ion potential, the Coulombic tails being scaled as re- 
quired by the relation between the long-wavelength partial struc- 
ture factors and the isothermal compressibility of the metal. The 
model is solved analytically by a pseudoclassical linear response 
treatment of the electron-ion coupling and numerical results are re- 
ported for partial structure factors in liquid sodium and liquid be- 
ryllium. Contact is made for the latter system with data on the elec- 
tron-electron structure factor in the crystal from inelastic X-ray 
scattering experiments of Eisenberger, Marra and Brown. 28 refs, 6 
figs. 


4280 (INIS-SU—326, pp 551) Surface phenomena effect 

on determination of resonance absorption probability for iron 

magnetic phases. Babikova, Yu.F.; Bateev, A.B.; Filippov, 

V.P. 1985. (In Russian). NTIS (Us Sales Onl y), PC A21/ 

. File Number DE86780472. (CONF-8504107— 
jumm.). 


From 35. national conference on nuclear spectroscopy and 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


4281 (INIS-SU—374) EPR spectrum and matrix ele- 
ments of Crsup(3+) ions in alexandrite. Kondrashin, S.K. 
(AN Ukrainskoj SSR, Kharkov. Inst. Radiofiziki i Ehlek- 
troniki). 1984. 3 . (In Russian). NTIS (US Sales Only), PC 
A03/MF AO1. File Number DE87700061. 

A full calculation of the EPR spectrum and matrix elements 
of the stimulated transition for the ions Cr* in alexandrite for all 
possible orientations of the crystal in the magnetic field up to 30 
Koe is performed. The results are presented in tables and graphs. 
More detailed data are given for the —— orientation. 4refs.; 6 
figs. 


4282 (iS-M—593) Influence of asperity contact on the 
scattering of elastic waves from fatigue cracks. Thom 
R.B.; Buck, O.; Rehbein, D.K. (Ames Lab., IA (USA)). 
1986. Contract W-7405-ENG-82. 8p. (CONF-8606132—4). 
NTIS, PC A02/MF AO0O1. File Number DE87000970 

From 10. U.S. National Congress of Applied Mechanics con- 
ference; Austin, TX, USA (16 Jun 1986). 

Theoretical and experimental studies of the effects of con- 
tacting asperities on the scattering of elastic waves from fatigue 
cracks are reported. The analysis is based on a generalization of the 
representation integral for scattering from a crack to a form explic- 
itly including the transducer radiation patterns. A series of approxi- 
mations are developed based on various models for the form of the 
dynamic crack-opening displacement (COD) which appears within 
the integral. The theory is compared to experimental scattering 
measurements for fatigue cracks grown in aluminum compact ten- 
sion specimens. These show that a simple quasistatic model for the 
COD is adequate to describe measurements of transmission through 
the crack, but that the discreteness of the contacts must be included 
if the signals diffracted from the crack tip are to be predicted accu- 
rately. Applications of the results to characerize the closure state 
and the resulting changes in the growth rate of fatigue cracks is 
presented. This latter point is supported by a discussion of the rela- 
tionship between the contact parameters and crack tip shielding at 
the lower loads of the fatigue cycle. 


4283 (iS-M—601) Commercial oxide paints as coatings 
for SiGe thermoelectric materials. Amano, T.; Beaudry, B.J.; 
Gschneidner, K.A. Jr. (Iowa State Univ. of Science and 
Technology, Ames (USA)). 25 Aug 1986. Contract W-7405- 
ENG-82. 3p. (CONF-860810—32). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87000964. 

From Intersociety energy conversion engineering confer- 
ence; San Diego, CA, USA (25 Aug 1986). 

Silicon-germanium alloys are used as thermoelectric materi- 
als for radioisotope thermoelectric generators. One problem is the 
loss of the alloy by sublimation. In the Unicouple, sublimation was 
minimized by a SisN, coating. In the Multicouple design the appli- 
cation of SisN, coatings which is done at high temperature is not 
practical. Suppression of sublimation in the Multicouple design is 
presently accomplished by applying glass coatings. The difficulties 
encountered with the glass coatings are associated with the poor 
adherence of the coatings. In the present study, commercial oxide 
points (mainly ZrO.) which have low thermal expansion coeffi- 
cients are used as coating materials. No spalling from the surface of 
the coated sample occurred in 1506 hours at 1080°C in vacuum, 
and sublimation was reduced significantly. Zirconium silicate was 
observed on the surface by x-ray diffraction. 


4284 (JAERI-M—85-088) Compatibility of heat resist- 
ant alloys with boron carbide, (4). Irradiation test report at 
OGL-1 in JMTR (81LM-21J). Baba, Sinichi; Saruta, Toru; 
Ooka, Kiichi; Tanaka, Isao; Aoyama, Isao. (Japan Atomic 
Energy Research Inst., Tokyo). Jul 1985. 47p. (In Japanese). 
NTIS (US Sales Only), PC A03/MF AOl1. File Number 
DE87700122. 

This paper relates to the compatibility test of control rod 
sheath (Hastelloy XR alloy) and neutron absorber (boronated 
graphite) for the VHTR, which has been researched and developed 
by JAERI. The irradiation was conducted by using the OGL-1 ir- 
radiation facility in the JMTR in order to study reaction behaviour 
between Hastelloy XR alloy and boronated graphite as well as to 
determine a reaction barrier performance of refractory metal foils 
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Nb, Mo, W and Re. Irradiation conditions were as follows. Neu- 


tron dose: 4.05 x 1077 m~?(E < 0.11 aJ, 0.6826 ev), 6.42 x 107* m=? 


( > 0.16 pJ, 1 Mev). Helium coolant: Average temperature 
855°C, Pressure 2.94 MPa, Total impurity concentration < 4.0 
vpm, Gaseous fission products concentration > 400 kBq/m®*. Irra- 
diation time: 5.0 Ms (1390 hours). Post-irradiation examinations i.e. 
visual inspection, dimensional inspection, weight measurement, met- 
allography, hardness test, morphological observations by SEM and 
analysis of element distributions by EPMA were carried out. In the 
result, reaction products of Hastelloy XR alloy were observed in 
the ellipsoidal form locally. These results were same as those of the 
out-of-pile tests. Obvious irradiation effects were not detectable but 
a little accelerated increase in reaction depth of Hastelloy XR alloy 
by heat effect of specimens was observed. The refractory metal 
foils had a good performance of reaction barrier between Hastelloy 
XR alloy and boronated graphite. Furthermore, movement of Ni, 
Fe and Cr in the reaction area of Hastelloy XR alloy, difference in 
the reaction depth of B and C, irradiation effects on diffusion coef- 
ficient, lithium production and heat effect are discussed. 


4285 (JAERI-M—85-099) Hydrogen re-emission data 
analysis in austenitic stainless steel. Fukushima, Kimichika; 
Ozawa, Kunio; Ebisawa, Katsuyuki; Terasawa, Mititaka. 
(Japan Atomic Energy Research Inst., Tokyo; Toshiba 
Corp., Kawasaki, Kanagawa (Japan). Research and Devel- 
opment Center). Jul 1985. 83p. NTIS (US Sales Only), PC 
A05/MF AO1. File Number DE87700123. 

A diffusion analysis computer code HRF-1 was developed 
and the re-emission rate was computed for various diffusion con- 
stants. The computed re-emission rate was fitted to the experimen- 
tal data and the effective diffusion constant was obtained neglecting 
the trapping and recombination process. The effective diffusion 
constant in high temperature was smaller than the diffusion con- 
stant obtained in the other experiments suggesting the hydrogen 
transport in stainless steel in high temperature is recombination lim- 
ited. On the other hand, the effective diffusion constant in low tem- 
perature was larger than the diffusion constant extrapolated from 
the high temperature result, suggesting that a tunneling effect in 
low temperature is a major hydrogen transport process. In addition 
to the above analysis, the recombination constant in high tempera- 
ture was computed as a function of the material temperature. 


4286 (JAERI-M—85-125, pp 281-287) Formation of ag- 
gregated defects in metals by ion bombardment. Ezawa, Ta- 
dashi; Niwase, Keisuke; Sugimoto, Masaru; Fujita, F.E.; 
Tanabe, Tetsuro; Imoto, Syosuke; Sasaki, Shigemi; Iwase, 
Akihiro; Iwata, Tadao. (Osaka Univ., Toyonaka, Japan. 
Faculty’ of Engineering Science). Aug 1985. NTIS (US 
Sales Only), PC A15/MF AO1. File Number DE87780024. 
(CONF-8501100—). 

From 1. joint seminar on atomic physics, solid state physics 
and material science in the energy region of tandem accelerators; 
Tokai, Ibaraki, Japan (9 Jan 1985). 

The formation process of defect clusters in Ni due to the ir- 
radiation by H*, D* and He* ions was investigated at the relatively 
low fluence. Especially, the role of gas atoms in this process was 
discussed. The experimental procedure and the results of 20 keV 
D* irradiation, 25 keV He* irradiation, 1.8 MeV He* irradiation 
and 1.5 MeV H* irradiation are reported. The feature of the radi- 
ation damage by gas ions was the cascade damage associated with 
the introduction of gas atoms and point defects at the same time 
with a strong depth dependence. The depth distribution of defect 
clusters at room temperature, 310 deg C and 400 deg C fairly 
agreed with the calculated damage and gas atom distribution. An- 
other interesting feature of 25 keV Het irradiation was that the 
volume number density of clusters at the fluence of about 10** ions/ 
cm? had little temperature dependence. The number density of clus- 
ters in the D* irradiation was much smaller than that in the He* 
irradiation, and strongly depended on irradiation temperature. 
(Kako, I). 
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4267 (JAERI-M—85-125, pp 248-255) Defect produc- 
tion by energetic heavy ions in aluminum and copper. Iwase, 
Akihiro; Sasaki, Shigemi; Iwata, Tadao; Nihira, Takeshi. 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki. Tokai 
Research Establishment). Aug 1985. NTIS (US Sales aly) 
PC AI15/MF AOl1. File Number DE87780024. (CO 
8501100—). 

From 1. joint seminar on atomic physics, solid state physics 
and material science in the energy region of tandem accelerators; 
Tokai, ak aan (9 Jan 1985). 

lect production in metals by energetic charged parti- 
enact ace ean arenes nee 
produces defects in metals at very high rate, and provides a means 
of simulating the effect of fusion neutron damage which is expected 
in nuclear fusion reactors. In order to accomplish a meaningful sim- 
ulation work, however, it is indispensable to establish the relation- 
ship among initial defect concentrations associated with the irradia- 
tion of electrons, light and heavy ions and fusion neutrons. Defect 
production cross section is the number of displaced atoms per unit 
fluence of incident particles, and it is necessary for the estimation of 
defect concentration. In this experiment, the defect production 
cross sections of Al and Cu, which are the candidates for stabilizers 
in the superconducting magnets for fusion reactors, were deter- 
mined by the irradiation of several ions and by electrical resistivity 
measurement at liquid helium temperature. The experimental defect 
production cross sections were compared with the calculated ones. 
The damage efficiency, the ratio of the experimental cross sections 
to the calculated ones, was obtained as a function of the median 


energy of primary knock-on atoms, and was compared with other 
measurement. 


4288 (JAERI-M—85-125, pp 267-272) Irradiation ef- 
fects of 11 MeV protons on ferritic steels. Hamaguchi, Yo- 
shikazu; Kuwano, Hisashi; Misawa, Toshihei. (Muroran Inst. 
of Tech., Hokkaido, Japan). Aug 1985. NTIS (US Sales 
Only), PC A15/MF AOl. File Number DE87780024. 
(CONF-8501100—). 

From 1. joint seminar on atomic physics, solid state physics 
and material science in the energy region of tandem accelerators; 
Tokai, Ibaraki, Japan (9 Jan 1985). 

It is considered that ferritic/martensitic steels are the candi- 
date of the first wall materials for future fusion reactors. The most 
serious problem in the candidate materials is the loss of ductility 
due to the elevation of ductile-brittle transition temperature by the 
high dpa irradiation of neutrons. 14 MeV neutrons produced by D- 
T reaction cause high dpa damage and also produce large quantity 
of helium and hydrogen atoms in first wall materials. Those gas 
atoms also play an important role in the embrittlement of steels. 
The main purpose of this work was to simulate the behavior of hy- 
drogen produced by the transmutation in the mechanical properties 
of ferritic steels when they were irradiated with 11 MeV protons. 
The experimental procedure and the results of hardness, the broad- 
ening of x-ray diffraction lines, Moessbauer spectroscopy and small 
punch test are reported. High energy protons of 10-20 MeV are 
suitable to the simulation experiment of 14 MeV neutron radiation 
damage. But the production of the active nuclei emitting high 
energy gamma ray and having long life, Co-56, is the most serious 
problem. Another difficulty is the control of irradiation tempera- 
ture. A small irradiation chamber must be developed. 


4289 (JAERI-M—85-125, pp 273-280) Irradiation creep 
of metals under light ion bombardment. Nagakawa, Johsei. 
(National Research Inst. for Metals, Tokyo, Japan). Aug 
1985. NTIS (US Sales Only), PC A15/MF AOI. File 
Number DE87780024. (CONF-8501100—). 

From 1. joint seminar on atomic physics, solid state physics 
and material science in the energy region of tandem acceleratory; 
To! Ja 9 Jan 1985 

7 Innttatice indeced or a ced creep deformation has been 
studied because of its importance for the structural materials of fast 
breeder and fusion reactors. The considerable data have been com- 
piled for several commercial alloys by the in-reactor creep experi- 
ment using existing reactors including the experimental breeder re- 
actor. However, the evaluation of the irradiation creep behavior in 
anticipated fusion reactor environment by extrapolating the data 
from the above mentioned results cannot be done with confidence 
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if the mechanism involved in irradiation creep is not fully under- 
stood. The in situ creep measurement during the bombardment with 
energetic light ions is quite suitable to this mechanistic study be- 
cause the excellent control of temperature, stress and damage rate 
can be achieved by this technique. However, the major disadvan- 
tage is that the experiment is limited to relatively low dose level. In 
this paper, the irradiation creep behavior of Ni-4 at. % Si solid so- 
lution and precipitation-hardened Ni-12.8 at. % Al alloy under light 
ion irradiation is discussed. The effect of dislocation density on the 
irradiation creep of 316 stainless steel and the effect of irradiation 
transient on irradiation creep are also discussed. 


4290 (JINR—R-3-85-517) On the depolarization at the 
diffraction of polarized neutrons on the monocrystal of tung- 
sten-186. Aleksandrov, Yu.A.; Vavra, J.; Vrana, M.; Hora- 
lic, L.; Kulda, J.; Mikula, P.; Chalupa, B.; Lukas, P. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Neu- 
tron Physics). 1985. 2p. (In Russian). NTIS (US Sales 
Only), PC A02/MF AOI. File Number DE86704166. 

Submitted to the journal JETP Lett. . 

Partial depolarization at the diffraction of polarized neutrons 
on a monocrystal of tungsten has been discovered. The tungsten 
monocrystal was made of the enriched with sup(186)W (90.7%) iso- 
tope mixture having an anomalously small coherent scattering 
length, which is approximately equal to 5 x 10-'* sm. The neutron 
beam polarization ratio value after the Bragg reflection from the 
monocrystal plane (110) has been measured during the experiment. 
The existence of the ranges ordering of magnetic moments (mag- 
netic clusters) in the paramagnetic phase is confirmed by the dis- 
covery of the depolarization. 7 refs.; 1 fig. 


4291 (LBL—21794) Lath martensite and bainite in low 
alloy steels. Sarikaya, M.; Tokushige, H.; Thomas, G. (Cali- 
fornia Univ., Berkeley (USA). Dept. of Materials Science 
and Mineral Engineering; Lawrence Berkeley Lab., CA 
(USA)). Aug 1986. Contract AC03-76SF00098. 13p. 
(CONF-860879—3). NTIS, PC A02. File Number 
DE87001888. 

From International conference on martensitic transforma- 
tions ICOMAT-86); Nara, Japan (26 Aug _ 

The morphology and crystallography of lath martensite and 
bainite have been studied by transmission electron microscopy 
(TEM) imaging and diffraction techniques. When quenched from 
the austenite phase region, the steels have microduplex structures of 
dislocated lath martensite (a < b << c) with continuous interlath 
films of retained austenite. Bainites form when interrupted quench- 
ing is applied at temperatures around M/sub s/ to allow isothermal 
transformation to take place. The microstructure of lower bainite 
resembles that of lath martensite, where bainité dislocated ferrite 
laths, which now contain unidirectional carbides, are surrounded by 
thin film retained austenite. In upper bainite, the boundaries are 
decorated by interlath carbides, a microstructure observed in mar- 
tensite tempered at 240 to 400°C. In all cases laths form packets in 
which all the laths transform from a (111) variant of austenite. Mi- 
crodiffraction experiments reveal that bainitic ferrite laths are relat- 
ed to adjacent laths as well as the parent austenite through the 
same orientation relationships as found in martensite in the same 
alloys. This strongly confirms the shear aspect of bainitic transfor- 
mations. Bainitic carbides, identified as cementite, are found to have 
the Isaichev orientation relationship with ferrite, which supports 
the idea that cementite has transformed directly from austenite. The 
microstructural and crystallographic characteristics of martensite 
and bainites in low carbon steels are very similar which confirm 
that these microstructures are the products of a continuous range of 
phase transformations from austenite where shear is the basis and 
the morphological features develop depending on the time allowed 
for carbon diffusion, and carbide precipitation. 


4292 (LBL—21951) Thermochemical properties of group 
IVB and VB transition metal alloys with platinum group 


metals: acid-base stabilization. Cima, M.J. (Lawrence Berke- 
ley Lab., CA (USA)). Jul 1986. Contract AC03-76SF00098. 
220p. NTIS, PC Al0/MF A0O1; 1; GPO Dep. File Number 
DE87001879. 

Solid-state galvanic cell measurements and oxide equilibra- 
tion experiments are used to derive thermochemical quantities for a 
variety of acid-base stabilized alloys such as Nb-Pd, Nb-Rh, Ti-Pd, 


and Ti-Rh. The experiments have effectively resulted in the titra- 
tion of palladium by niobium metal. The excess partial molar Gibbs 
energy of niobium at infinite dilution was determined to be -62 
kcal/mole at 1000°C and the Gibbs energy of formation of NbPd/ 
sub 3.55/ is -42 kcal/mole. These results and those for the other 
systems are used to assess the importance of crystal field effects in 
the context of the generalized Lewis acid-base theory. The ternary 
phase diagrams for the Pd-Nb-O and Rh-Nb-O systems were ob- 
tained from the characterization of samples equilibrated at 1000°C. 
Powder x-ray diffraction patterns were measured for several equi- 
librium oxides that are substoichiometric of Nb2O; and are found to 
be consistent with crystal structures previously determined from 
single crystals of similar composition. An improved method was de- 
veloped for composition measurements of binary metallic alloy 
grains using energy dispersive x-ray analysis and a scanning elec- 
tron microscope. The effects of different processing methods were 
also explored in the preparation of optically transparent yttria 
doped thoria (YDT) pellets, and techniques for the preparation of 
reliable YDT solid electrolytes are presented. 


4293 (LBL—21968) High voltage TEM study of oxida- 
tion-induced stresses in Al-Mg. Puranikmath, S.C. (California 
Univ., Berkeley (USA)). Jun 1986. Contract ACO03- 
76SF00098. 74p. NTIS, PC A04/MF A0Ol; 1; GPO Dep. 
File Number DE87000933. 

Aim of the present work is to study in detail the near-surface 
formation of dislocation network in electron-irradiated Al-Mg alloy 
on oxidation and to assess the possibility of monitoring the stresses 
produced during oxidation by the dislocation network formed. Pre- 
liminary work was done to optimize the different variables in- 
volved in the experiment such as the time and temperature of irra- 
diation and the post-irradiation annealing conditions, for good net- 
work formation. The specimens were then oxidized at different 
temperatures, for different durations of time, and stress buildup was 
monitored via the dislocation networks formed. This is an explora- 
tory study with an effort to use the high-voltage electron micro- 
scope as a tool to quantify the stresses produced at oxide-metal 
interface. 


4294 (LYCEN—8581) Moessbauer and nuclear reaction 
spectroscopy study of XCO6 and 100C6 nitrogen implanted 
steels at various temperatures. Moncoffre, N.; Marest, G.; 
Hiadsi, S.; Tousset, J. (Lyon-1 Univ., 69 - Villeurbanne 
(France). Inst. de Physique Nucleaire). Sep 1985. 18p. 
(CONF-850716—8). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE87750007. 

From 7. international conference on ion beam analysis; 
Berlin, F.R. Germany (7 Jul 1985). 

Nitrogen implantations were performed on a very low al- 
loyed steel XC06 (0.05% C) and a AISI 52100 10066 steel (1.1% C; 
1.42% Cr). A study of the nitride phases behavior as a function of 
the implantation temperature was carried out for a 2.10?” ions.cm™? 
fluence, at four implantation temperatures: 20, 100, 150, 200°C. The 
nitrogen distribution profiles were obtained using the ‘N(p, 
ay)'*C nuclear reaction whereas the chemical state of iron was fol- 
lowed by Conversion Electron Moessbauer Spectroscopy (CEMS). 
For the AISI 52100 steel the nitride structure did not clearly 
change until 150°C. At 200°C significant modifications in the 
Moessbauer spectrum were observed with a disappearance of the 
epsilon - FezN phase. These results are correlated with the nitrogen 
diffusion deduced from the nuclear profile at the same temperature. 
For the XC06 steel the influence of carbon contaminations due to 
implantation is more obvious. The amount of carbonitride phases 
increases with temperature to reach a maximum at 150°C. At 
200°C, in contrast to the results for the AISI 52100 steel, the epsi- 
lon - Fe,N phase is still detected in a noticeable quantity. 


4295 (MLM—3384) Effect of stem concentricity on un- 
confined pinch welds. Perkins, M.A. (Monsanto Research 
Corp., Miamisburg, OH (USA). Mound). 30 Sep 1986. Con- 
tract AC04-76DP00053. 15p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE87002093. 

Welds made on stems exceeding the 0.005 in. maximum lack 
of concentricity met unconfined pinch weld specifications $S452907 
and SB452907. Stems with up to 0.009 in. lack of concentricity 
were welded. A principal concern was the possibility of welds not 





meeting the minimum wall thickness due to excessive thinning 
during the welding process. This concern proved unfounded as all 
welds easily met the minimum wall thickness requirement. The hy- 
drostatic burst testing of three welds yielded stem wall failures at a 
mean pressure of 51.4 Kpsi, typical for the material used. 


4296 (ORNL/TM—10127) Creep properties of selected 
refractory alloys for potential space nuclear power applica- 
tions. McCoy, H.E. (Oak Ridge National Lab., TN (USA)). 
Oct 1986. Contract AC05-840R21400. . NTIS, PC A05/ 
MF AO1; 1; GPO Dep. File Number D 7002333. 

Existing equipment and previous test techniques were requs- 
lified for conducting high-vacuum, high-temperature creep tests on 
refractory metals. The creep facilities were requalified on the basis 
of minimal interstitial pickup and reproducible creep results using 
Nb-1% Zr and T-111 (Ta-8% W-2% Hf) specimens. After i 
cation was completed, tests were run on three lots of Nb-1% Zr, 
one lot of PWC-11 (Nb-1% Zr-0.1% C), molybdenum alloys con- 
taining 9, 11, and 13% Re, and two lots of chemical vapor deposi- 
tion tungsten (CVD-W). The creep strength of Nb-1% Zr was 
equivalent to that reflected in previously correlated data. Our lot of 
PWC-11 was thought to have been extruded at a lower-than-opti- 
mum temperature, so it was weaker. The duplex anneal used in- 
creased the strength slightly. The test results on the Mo-Re alloys 
were inconclusive because of the multiple stresses and temperatures 
used on each specimen. It was t that the Mo-9% Re alloy 
was the weakest and that the Mo-11% Re and Mo-13% Re alloys, 
which had about equal properties, were the strongest. The work on 
CVD-W has just begun; the creep strength appears equivalent to 
that measured in previous tests under similar conditions. 


(SVF—209) Corrosion in seawater systems - the 
effects of chlorination, Dahl, L. (Stiftelsen foer Vaermetek- 
nisk F Stockholm (Sweden)). Nov 1985. 29p. (in 
Swedish). S (US Sales Only), PC A03/MF AO1. File 
Number DE87750119. 

Chlorination is used in seawater cooling systems for antifoul- 
ing. The chlorination, which is effected with elementary chlorine 
or chlorine compounds, can give rise to corrosion. Therefore it has 
been important to establish the current state of knowlege. The 
report describes the formation of growth and its secondary effects 
as corrosion, slime formation, sulfides and so on, methods for 
tutta ike Sue eee 

the dominating or indirect cause of less availability of condensates. 
It can give rise to increased flow resistance, less heat transfer and 
different kinds of corrosion. Fouling can be eliminated by chemical 
or mechanical means. Chlorination is mostly applied, which can 
lead to increased corrosion of common constructional materials. 
Aluminium is an interesting material for OTEC-heat exchangers 
(OTEC = Ocean Thermal Energy Conversion). The material is not 
affected by low residual chlorine contents, of the order 0.1 ppm , if 
not a strong mechanical treatment is made at the same time. 
Copper-nickel alloys with high nickel contents (30% Ni9 are more 
corrosion resistant than those with low contents (10% Ni) and alu- 
minium brass and admirality brass. Recommendations for allowed 
chlorine concentrations for different materials are given. High-al- 
loyed stainless steels like AL-6X, 254 SMO and MONIT have been 
studied in chlorinated water. The chlorination increases the risk of 
crevice corrosion, but this is probably less at intermittent that at 
continous chlorination. Experimental studies going on will make 
that clear. Titanium is resistant aganist chlorine constructions, even 
during eroding conditions like cleaning with rubber balls. With 42 
refs. 


(SVF—225) Dewpoint corrosion - a literature 
bon Dahl, L. (Stiftelsen foer Vaermeteknisk Forskning, 
Stockholm (Sweden)). Jan 1986. 69p. (In Swedish). NTIS 
(US Sales Only), A04/MF AOl. File Number 
DE87750127. 

A literature study has been made concerning dewpoint cor- 
rosion, i.e. corrosion of materials by flue gas condensation, some- 
times also called cold end corrosion. Dewpoint corrosion happens 
in most cases by the use of fossile fuels, when sulfuric acid con- 
denses from the flue gas at temperatures below the dewpoint. The 
acid attacks the material of components like heat exchangers, ducts 
and chimneys. Experiences of dewpoint corrosion are reviewed, 
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when different fuels are used, as well as parameters and mecha- 
nisms which influence the corrosion. Usually this type of corrosion 
is avoided by keeping a sufficiently high flue gas temperature. If 
the low-temperature heat of the gas shall be of use the flue gas tem- 
perature must however be lowered, and steps must be taken for 
avoiding corrosion. Such steps can include exchange or condition- 
ing of the fuel, monitoring of the combustion process or the use of 
corrosion resistant materials, which allow the condensation of acid. 
Studies of dewpoint corrosion are recommended for plants burning 
refuse, coal peat and wood. When burning refuse it is of special in- 
terest to investigate the effect of hydrogen chloride on the dew- 
point. 


4299 Work function reduction of a tungsten surface due 
ee Carr, W.E.; Seidl, 
M. (Department of Physics and Engineering Ph ysics, Ste- 
vens Institute of Technology, Hoboken, New (ion 07030). 
Applied Physics Letters; 49: No. 22, 1511-1513(1 Dec 198 
The reduction of the werk fenstinn of 0 polyeryddilien W 
surface due to Cs* bombardment has been investigated in the inci- 
dent energy range below 500 eV. Upon exposure of the surface to a 
Cs* beam, the work function decreases until a steady state is 
reached with a total Cs* dose of less than 1 x 10'* ions/cm? A min- 
imum steady state work function surface is produced at an incident 
energy of «40 eV and the steady state work function rapidly in- 
creases with bombarding energy. Coverages are significantly lower 
than that produced on Mo for the same bombarding energies. 
Auger electron spectroscopy is used to confirm surface coverages. 
The cesium surface concentration is determined by reflection, sput- 
tering, and implantation. 


4300 Confined ion beam cylinder sputtering: A new ap- 
proach. Sharp, D.J. (Sandia National Laboratories, Division 
1831, Albuquer: New Mexico 87185). Journal of Vacuum 
Science a Tso , A: Vacuum, Surfaces, and Films; 4: 
No. 6, 05-3 10RNon 1986). Contract AC04-76DP00789. 

A new high rate sputter deposition technique is reported 
which employs axial projection of an ion beam into a negatively 
biased target cylinder. The resulting acute incident bombardment 
angle which occurs on the inner cylinder wall results in a high 
sputter yield as compared to other cathode sputter configurations. 
Calculations showed that near-optimal argon ion incidence bom- 
bardment angles can be obtained with this technique. The resulting 
sputtered metal flux had a directional character and was projected 
radially inward from the cylinder walls and “downstream.” Rapid 
coating rates were observed on substrates placed at the approximate 
“focus” of deposition. Variations in the cylinder bias, the substrate 
bias, and the substrate—incident ion energy control were shown to 
modify the morphology of coatings during deposition. TEM 
showed that near-amorphous or fine grain beryllium films were de- 
posited as a function of substrate—incident argon ion flux (approxi- 
mately 100 and 30 nm crystallites at 1000 eV at 0.2 and 0.5 mA/ 
cm, respectively) on single crystal NaCl substrates. Ion bombard- 
ment during sputter deposition provides a large number of nucleat- 
ing sites causing numerous small crystallites during condensation of 
the metal. 


4301 Remote temperature-set-point controller. Burke, 
W.F.; Winiecki, A.L. (to Dept. of Energy, Washington, 
DC). US Patent 4,618,267. 21 Oct 1986. Filed date 17 Oct 
1984. v.p. 

A temperature control system is described for an instrument 
for providing mechanical strain data in a fully reversed cycle test 
on a metallic sample with the strain results being minimum and 
maximum values. The system comprises: temperature means cou- 
pled to the sample for varying the temperature of the sample 
during the test including a set point means in a controlled device 
corresponding to a controlled temperature, means coupled to the 
sample for determining the value of strain during the test and pro- 
viding an output signal representative of strain, and circuit means 
interconnected between the strain output and set point means for 
changing the set point linearly with changing values of strain 
output. 
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4302 Method for forming glass-to-metal seals. Kramer, 
D.P.; Massey, R.T. (to Dept. of Energy, Washington, DC). 
US Patent 4, 617/044. 14 Oct 1986. Filed date 26 Aug 1985. 
V.p. 

, A method is described for forming a glass-to-metal seal, 
comprising the steps of: (a) placing in a vacuum injection mold a 
formed metal part to be sealed; (b) heating a glass having a melting 
point greater than the melting point of the metal to a temperature 
greater then the glass melting point, thus melting the glass; (c) 
vacuum injecting the molten glass into the mold to effect the seal. 


4303 Superconductivity under pressure in (U/sub 1-// 
sub x/Th/sub x/)Be/sub 13/: Evidence for two superconduct- 
ing states. Lambert, S.E.; Dalichaouch, Y.; Maple, M.B.; 
Smith, J.L.; Fisk, Z. (Department of Physics and Institute 
for Pure and Applied Physical Sciences, University of Cali- 
fornia, San Diego, La Jolla, California, 92093). Physical 
Review Letters; 57: No. 13, 1619-1622(29 Sep 1986). 

The influence of pressure P on the superconducting transi- 
tion temperature T/sub c/ has been determined for the (U/sub 1-// 
sub x/Th/sub x/)Be/sub 13/ system. The magnitude of dT/sub c// 
dP increases by a factor of 3 for x>1.7% where an increase of T/ 
sub c/ is observed at ambient pressure. The phase diagram of T/ 
sub c/(x) for P = 10 kbar shows two distinct regions of supercon- 
ductivity. 


4304 High-pressure creep tests. Bhattacharyya, S.; La- 
moureux, J.; Hales, C. (IIT Research Institute, Chicago, IL; 
Cambridge Univ., England). Journal of Metals: 38: 35- r3a dul 
1986). 

The automotive Stirling engine, presently being developed 
by the U.S. Department of Energy and NASA, uses high-pressure 
hydrogen as a working fluid; its long-term effects on the properties 
of alloys are relatively unknown. Hence, creep-rupture testing of 
wrought and cast high-temperature alloys in high-pressure hydro- 
gen is an essential part of the research supporting the development 
of the Stirling cycle engine. Attention is given to the design, devel- 
opment, and operation of a 20 MPa hydrogen high-temperature 
multispecimen creep-rupture possessing high sensitivity. This pres- 
sure vessel allows for the simultaneous yet independent testing of 
six specimens. The results from one alloy, XF-818, are presented to 
illustrate how reported results are derived from the raw test data. 
13 references. 


4305 Production of high-conductivity, high-strength in 
situ Cu-Nb multifilamentary composite wire and strip. 
Renaud, C.V.; Gregory, E.; Wong, J. (Supercon Inc., 
Shrewsbury, MA). pp 443-449 of Advances in cryogenic en- 
gineering: materials, Vol. 32. Reed, R.P.; Clark, A.F. New 
York, NY; Plenum Press (1986). (CONF- -850814—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, —_ USA (12 Aug 1985). 

Production of high-conductivity, hi “strength wire and 
strip in useful sizes from in-situ CuNb multifilamentary composite 
material is described. Variation of mechanical properties and elec- 
trical conductivity vs. processing parameters are discussed. The 
material's thermomechanical properties, i.e., the relatively large re- 
sistance ratio and mechanical strength, suggest that this material 
will have applications where it is superior to copper and other gen- 
erally used copper alloys, such as CuBe. 


4306 UHV deposition and in-situ analysis of thin-film 
superconductors. Talvacchio, J.; Braginski, A.I.; Gavaler, 
J.R.; Janocko, M.A. (Westinghouse R&D Center, Pitts- 
burgh, PA). pp 527-541 of Advances in cryogenics engi- 
neering: materials, Vol. 32. Reed, R.P.; Clark, A.F. New 
York, NY; Plenum Press (1986). (CONF-850814—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 

The application of a UHV deposition and surface analysis fa- 
cility to the fabrication of high-transition-temperature supercon- 
ducting films for studies of epitaxial growth and development of re- 
fractory tunnel junctions is discussed. A description is given of the 
vacuum system with some detail of the chambers used for co-evap- 
oration and reactive dc magnetron sputtering. Specific examples 
presented to illustrate the effect of MBE-like deposition conditions, 


and the role of RHEED, XPS, and, to a lesser extent, other sur- 
face-sensitive probes, are: (a) the preparation of clean and damage- 
free sapphire and NbsIr substrates, (b) the epitaxial relationships in 
a number of superconductor-insulator systems such as sapphire and 
NbN, NbsSn, and Mo-Re, (c) the development of CaF: and ion- 
beam oxidized Al and Mg tunnel barriers, and (d) the deposition of 
refractory counterelectrodes. Correlations are made with tunneling 
characteristics for appropriate examples. 


4307 Fabrication and characterization of fine filaments 
of NbTi in a copper matrix. Hemachalam, K.; King, C.G.; 
Scanlan, R.M.; Zeitlin, B.A. (Intermagnetics General Corp., 
Waterbury, CT). pp 731-738 of Advances in cryogenic engi- 
neering: mai Vol. 32. Reed, R.P.; Clark, A.F. New 
York, ; Plenum Press (1986). (CONF-850814—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA 424 Aug 1985). 

Practical multifilamentary Nb-46.5 Wt. % Ti Cu composites 
have been made by a double extrusion process. The composites 
contain up to 6000 filaments with a diameter of 2 to 6 ym at the 
final wire size. Through careful attention to the billet design and 
thermo-mechanical processing, the formation of intermetallics (Cu- 
Ti-Nb) is virtually halted. The intermetallic precipitates, when al- 
lowed to form at the filament surface, interfere with the uniform 
reduction and give rise to poor filament quality; including filament 
breaks and reduction in critical current density, Jc. The integrity of 
the present fine filaments is studied with SEM and compared with 
that of conventionally processed material. The Jc, as a function of 
the filament size, is investigated over a transverse magnetic field of 
up to 8 Tesla. The value of ‘n’ in /rho/=kI /SUP n/ is measured 
and the results are compared to those obtained for similar M.F. 
wires currently under study at other institutions. It is hoped that 
the fine filamentary wire produced by the double extrusion process 
will greatly reduce the magnetization which is responsible for field 
distortions in the High Energy Physics program applications. 


4308 ‘ The diffusion —: in NbsSn-Cu superconducting 
wire made by the external tin method. Verhoeven, J.D.; 
Cheng, C.C.; " Gaaie, E.D. (Ames Lab., Iowa State Univ., 
omg IA). pp 985-994 of Advances in cryogenic engineer- 
par Vol. 32. Reed, R.P.; Clark, A.F. New York, 

NY: Plenum Press (1986). (CONF-8508 14—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 

The external Sn process for producing NbsSn-Cu supercon- 
ducting wire generally employs a solid state diffusion process for 
the Sn diffusion step. The latter process is reviewed and shown to 
have limitations at larger wire sizes due to both long time require- 
ments and a blister formation problem. New experimental data are 
presented on wire geometries and compared to previous results on 
sheet geometries. It is concluded that the blister formation problem 
results from nucleation of rows of voids at the €/a interface during 
stage I of the process. The void and blister formation problem is 
found to be more severe with a wire versus a sheet geometry, 
which is consistent with the idea that phase transformation induced 
tensile stresses play a key role in nucleation of the void rows. 
Methods for minimizing the blister problem, and implications for 
the Sn core process are discussed. 


4309 Internal-tin-processed NbsSn_ multifilamentary 
wires alloyed with Mg, Zn+Ni and Ti through the Sn core. 
Kuroda, T.; Klamut, C.J.; Sabatini, R.; Suenaga, M. (Brook- 
haven National Lab., Upton, NY). pp a os By Ad- 
vances in cryogenic engineering: materials, V: 2. Reed, 
R.P.; Clark, A.F. New York, NY; Plenum tes (1986). 
(CONF-850814—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 

The influence on superconducting properties by alloying 
NbsSn with an alloyed Sn core in internal-tin-processed multifila- 
mentary NbsSn wires was investigated for alloying elements, Mg, 
Ni+Zan, and Ti. The results indicate that the critical current densi- 
ties, J /SUB c/ of the Mg, Ni, and Ni+ Zn-alloyed wires were es- 
sentially identical to or less than those for the unalloyed control 
wires although small amounts of Mg, Ni and Zn were found in the 
NbsSn filaments. However, additions of Ti increased the J /SUB c/ 





of the wire considerably at intermediate as well as very high-mag- 
netic fields. Results of detailed characterization of these wires for 
superconducting and metallurgical properties will be reported. 


4310 Practical processing of A-15 multifilamentary su- 
perconducting wire from powders: Nb;Al and NbsSn. Foner, 
S.; Pourrahimi, S Scwartz, B.B.; Thieme, C.L.H. (MIT, 
1031-1040 of Advances in ogenic 
engineering: ma R.P.; Clark, A.F. 
New York, NY: Plenum Press (1986). (CONF-8508 14—). 
From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, USA (12 Aug 198 
Several approaches to ae iodine Woon Phos hie 
I ea a pe src tp 
clude: the Swiss roll, rapid quenching, mechanical alloying and 
powder metallurgy processing. This will address powder 
metallurgy (P/M) processing of NbsAl and NbsSn. The recent 
measurements of critical current densities at high field for P/M 
processed Nb-Al gave J /SUB c/ >10*A/cm? at 19T and 4.2K. 
Good strain tolerance, low reaction temperatures, and low ac losses 
at high field all indicate that the P/M process for multifilamentary 
Nb-Al should lead to practical, high performance, superconducting 
wires for high fields. Significant improvements in powder metallur- 
gy processing of Cu-Nb-Sn conductors have also been attained with 
low areal reductions, extrusion processing and with internal Sn 
cores. Increased Nb content increased J /SUB c/ more than pro- 
portionally, and Ti additives yield very high J /SUB c/ 's at high 
field. Thus, powder metallurgically processed NbsAl and NbsSn are 
promising for high field applications. 


4311 


consolidation c 

R.L. (idaho National Engineering Lab., Idaho Falls, ID). 
335-340 of Shock waves in condensed matter. Gupta, 
asors6 York, NY; Plenum Press (1986). (CONF- 


From American Physical Society topical conference on 
shock waves in condensed matter; Spokane, WA, USA (22 Jul 
1985). 

” To model individual granules and their interactions with 
their neighbors in three dimensions with hydrocodes is limited by 
insufficient computing resources. On the other hand, the gross 
scale, effective mixture approach, while adequate for scoping and 
design purposes, is inadequate for describing certain microscale 
phenomena. This paper presents a multiphase mixture model ap- 
proach, intermediate to those mentioned. The authors include the 
gaseous phase in their model because there are indications that it 
may have non-negligible effects. 


4312 Microlevel numerical modeling of the shock wave 
induced consolidation of metal powders. Williamson, R.L.; 
Berry, R.A. (Idaho National Engineering Lab., Idaho Falls, 
ID). pp 341-346 of Shock waves in condensed matter. 
Gupta, Y.M. New York, NY; Plenum Press (1986). (CONF- 
850736—). 

From American Physical Society topical conference on 
shock waves in condensed matter; Spokane, WA, USA (22 Jul 
1985). 

, This paper investigates the phenomena occurring during dy- 
namic powder consolidation from a numerical simulation view- 
point. A model is developed at the particle level based on a solu- 
tion of the continuum mechanics equations using conventional con- 
stitutive relations. The authors examine shock wave propagation 
through a powder material, the resulting stress/strain distribution 
and plastic flow, and the resulting temperature distribution and sur- 
face melting and freezing. The aim of the work is to gain a better 
phenomenological understanding of the processes involved in dy- 
namic compaction, and to provide a basis for microstructural mix- 
ture models currently under development e.g. Berry and William- 
son. 


4313 Magneto-mechanical effects in two steels with met- 
astable austenite. Fultz, B.; Chang, G.M.; Fior, G.O.; Kopa, 
R. (Lawrence Berkeley Lab., Berkeley, CA). P 377-384 of 
Advances in cryogenic engineering: ma Vol. 32. 
Reed, R.P.; Clark, A.F.; Morris, J.W. Jr. New York, NY; 
Plenum Press (1986). (CONF-850814—). 
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From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 
Magneto-mechanical effects, or effects of magnetic fields on 
mechanical properties of materials, are reported for two steels con- 
taining austenite that undergoes an fec—bcc martensitic transforma- 
tion during plastic deformation. Stress-strain curves from tensile 
tests of AISI 304 stainless steels and 9Ni steels were measured in 
magnetic fields as large as 18 T at temperatures of 4 K, 77 K and 
room temperature. Even in 18 T magnetic fields at cryogenic tem- 
the magneto-mechanical effects were small, but they were 
reproducible and scaled with the strength of the magnetic field and 
the amount of transformation. Magneto-mechanical effects in steels 
with metastable austenite provide a unique means of determining 
how martensitic transformations effect mechanical behavior. The 
fec—>bcc transformation makes an important contribution to the 
work hardening of both AISI 304 and 9Ni steel, so the more rapid 
transformation during magnetic exposure results in a higher 
strength and a reduced elongation of tensile specimens. In AISI 304 
stainless steel a reduced flow stress in the magnetic field was found 
at small plastic strains. 


4314 The characterization of cryogenic materials by x- 
ray absorption methods. Heald, S.M.; [SCO J.M. 
(Brookhaven National Lab., Upton, NY) ) 471-477 of Ad- 
vances in cryogenic engineering: ma Vol. 32. Reed, 
R.P.; Clark, A.F. ow York, BNY: Plenum Press (1986). 
(CONF-850814—). 
From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 
X-ray absorption techniques have in recent years been devel- 
oped into powerful probes of the electronic and structural proper- 
ties of materials difficult to study by other techniques. In particular, 
the extended xray absorption fine structure (EXAFS) technique can 
be applied to a variety of cryogenic materials. Three examples will 
be used to demonstrate the power of the technique. The first is the 
determination of the lattice location of dilute alloying additions 
such as Ta and Zr in NbsSn. The Ta additions are shown to reside 
predominately in Nb lattice sites, while Zr is not uniquely located 
at either Nb or Sn sites. In addition to structural information, tem- 
perature dependent EXAFS studies can be used to determine the 
rms deviations of atomic bond lengths, providing information about 
the temperature dependence of interatomic force constants. For 
NbsSn deviations are found from simple harmonic behavior at low 
temperatures which indicate a softening of the Nb-Sn bond 
strength. The final example is the study of interfacial properties in 
thin film systems. This is accomplished by making x-ray absorption 
measurements under conditions of total external reflection of the in- 
cident x-rays. As some examples will show this technique has great 
potential for studying interfacial reactions, a process used in the 
fabrication of many superconducting materials. 


4315 The growth of intermetallic compounds at a cop- 
perniobium-titanium interface. Larbalestier, D.C.; Lee, P.J.; 
Samuel, R.W. (Univ. of Wisconsin, Madison, WD. pp 715- 
722 of Advances in cryogenic engineering: materials, Vol. 
32. Reed, R.P.; Clark, A.F. New York, NY; Plenum Press 
(1986). (CONF-850814—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 

The diffusion process between Cu and Nb-Ti has been stud- 
ied in a well-bonded composite. Interdiffusion studies were per- 
formed between 500° and 650°C and three distinct layers were 
seen. Two of these were intermetallic compounds of approximate 
composition TieCu; and (Ti /SUB x/ Nb /SUB 1-x/ )Cu, where x 
is about 0.5. A significant diffused region of Cu with grain bounda- 
ry precipitation was seen in the NbTi solid solution. The growth 
rates of the layers were quite well-behaved and diffusion param- 
eters for the process are presented. 


4316 Dislocation kinetics behind shear shocks. Stout, 
R.B.; Anderson, G.D. (Livermore National Lab., Liver- 
more, CA). pp 293-297 of Shock waves in condensed 
matter. Gupta, Y.M. New York, NY; Plenum Press (1986). 
(CONF-850736—). 
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From American Physical Society topical conference on 
shock waves in condensed matter; Spokane, WA, USA (22 Jul 
1985). 

, High velocity oblique impact experiments result in both 
compression and shear shock waves. Behind the shear shock wave 
the particle velocity is transverse to the shock front. At large trans- 
verse particle velocities, dislocation kinetics can contribute a por- 
tion of the velocity. Based on a kinematic and thermodynamic 
model of dislocation kinetics, an analysis is made of the transverse 
strain and velocity behind a shear shock. Kinematics of dislocations 
in transverse motion behind the shock is formulated. A solution is 
given for an ideal case where the dislocation density function prop- 
agates as a pulse behind the shear shock. 


4317 Near-threshold fatigue crack growth behavior of 
AISI 316 stainless steel. Tobler, R.L. (National Bureau of 


Standards, Boulder, CO). pp 321-327 of Advances in cryo- 
materials, Vol. 32. Reed, R.P.; Clark, 
NY; Plenum Press (1986). (CONF- 


genic engineering: 
A.F. New Yor 
850814—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 

The near-threshold fatigue behavior of an AISI 316 alloy 
was characterized using a newly developed, fully automatic fatigue 
test apparatus. Significant differences in the near-threshold behavior 
at temperatures of 295 and 4 K are observed. At 295 K, where the 
operationally defined threshold at 10~’° m/cycle is insensitive to 
stress ratio and strongly affected by crack closure, the effective 
threshold stress intensity factor (A K /SUB Th/ )eff is about 4.65 
MPa X m /SUP 1/2/ at R = 0.1 and R = 0.3. At 4 K, the thresh- 
old is higher, crack closure is less pronounced, and there is a stress 
ratio dependency: (A K /SUP Th/ )eff is 5.1 MPa X m /SUP 1/2/ 
at R = 0.3 and 6.1 MPa X m /SUP 1/2/ at R = 0.1. There is also 
a significant difference in the form of the da/dN-versus-A K curves 
on log-log coordinates: at 4 K the curves has the expected sigmoi- 
dal shape, but at 295 K the trend is linear over the region of da/dN 
from 10~* to 10~*° m/cycle. Other results suggest that the near- 
threshold measurements of a 6 X 4-mm-thick specimen of this alloy 
are insensitive to cyclic test frequency below 40 Hz. 


4318 Notch tensile measurements and fracture toughness 
correlations for austenitic stainless steels. Reed, R.P.; Read, 
D.T.; Tobler, R.L. (National Bureau of Standards, Boulder, 
CO). pp 361-368 of Advances in cryogenic engineering: ma- 
terials, Vol. 32. Reed, R.P.; Clark, A.F. New York, NY; 
Plenum Press (1986). (CONF-850814—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 

Thirty-two alloys were included in a study of notc' ile 
testing as a method of fracture toughness characterization for aus- 
tenitic stainless steels at 4 K. For the same austenitic stainless steels, 
tensile and J-integral fracture toughness (K /SUB Ic/ (J)) measure- 
ments have been conducted. The notch tensile strength (09 /SUB 
NTS/ ) generally increases with yield strength (0 /SUB y/ ), and 
the o /SUB NTS/ /o /SUB y/ ratios are typically much greater 
than 1.0. Correlations between o /SUB NTS/ , K /SUB Ic/ (J), 
and o /SUB y/ were assessed. The best data fit was found between 
the ratio o /SUB NTS/ /K /SUB Ic/ (J) and the toughness, K / 
SUB Ic/ (J). Unfortunately, from this relation there is not unique- 
ness of K /SUB Ic/ from o /SUB NTS/ . There are three regions 
in plots of J-integral fracture toughness vs. cylindrical bar notch- 
tensile measurements: (1) linear elastic (o@ /SUB NTS/ increases as 
K /SUB Ic/ (J) increases); (2) elastic-plastic (a /SUB NTS/ is es- 
sentially independent of K /SUB Ic/ (J)); (3) plastic (0 /SUB 
NTS/ decreases as K /SUB Ic/ (J) increases). The elastic-plastic 
region is associated with a plastic zone that extends completely 
through the notched cross-sectional area. 


4319 Cryogenic mechanical properties of Al-Cu-Li-Zr 
alloy 2090. Glazer, J.; Dalder, E.N.C.; Emigh, R.A.; Ver- 
zasconi, S.L.; Yu, W. (Lawrence Berkeley Lab., Berkeley, 
CA). pp 397-404 of Advances in cryogenic engineering: ma- 
terials, Vol. 32. Reed, R.P.; Clark, A.F.; Morris, Jr., 1.W.; 
Ritchie, R.O. New York, NY; Plenum Press (1986). 
(CONF-850814—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 


ERA-12/2/ 606 


The mechanical properties of aluminum-lithium alloy 2090- 
T8E41 were evaluated at 298 K, 77 K, and 4 K. Previously report- 
ed tensile and fracture toughness properties at room temperature 
were confirmed. This alloy exhibits substantially improved proper- 
ties at cryogenic temperatures; the strength, elongation, fracture 
toughness and fatigue crack growth resistance all improve simulta- 
neously as the testing temperature decreases. This alloy has cryo- 

genic properties superior to those of aluminum alloys currently 
wait tee capita attains. 


High pressure strength of shocked aluminum. 
fe Chhabildas, L.C.; Kerley, G.I; Trucano, T.G. 
(Sandia National Labs., Albuquerque, NM). pp 145-149 of 
Shock waves in condensed matter. Gupta, Y.M. New York, 
NY; Plenum Press (1986). (CONF-850736—). 

From American Physical Society topical conference on 
shock waves in condensed matter; Spokane, WA, USA (22 Jul 
1985). 

Oncaea wenie: theaabeaiaia saidiiita tes tatiana iat 
material strength and release adiabats in pure and 6061-T6 alumi- 
num alloy over the stress range of 50-100 GPa. The experimental 
adiabats are in good agreement with theoretical calculations, assum- 
ing a constant /rho/y. The strength measurements show that a 
maximum occurs for shock states above 20 GPa and that a general 
softening of the strength is evident between 40 and 100 GPa. 


4321 Constitutive relation for 6061T6 aluminum under 
shock loading conditions. Tonks, D.L. (Los Alamos National 
Lab., Los Alamos, NM). pp 347-352 of Shock waves in con- 
densed matter. Gupta, Y.M. New York, NY; Plenum Press 
(1986). (CONF-850736—). 

From American Physical Society i conference on 
shock waves in condensed matter; Spokane, WA, USA (22 Jul 
1985). 

” We publish for the first time a constitutive relation of Wal- 
lace and Straub based on plastic flow data extracted from 6061T6 
Al shocks by Wallace. The data involves strain rates up to 10’ and 
shear stresses up to Skbar. We interpret the relation in terms of a 
dislocation-kinetics model. 


4322 Shock viscosity and the calculation of steady shock 
wave profiles. Swegle, J.W.; Grady, D.E. (Sandia National 
Lab., Alubquerque, NM). pp 353-357 of Shock waves in 
condensed matter. Gupta, Y.M. New York, NY; Plenum 
Press (1986). (CONF-850736—). 

From American Physical Society topical conference on 
shock waves in condensed matter; Spokane, WA, USA (22 Jul 
1985). 

. A model is developed which incorporates experimental data 
onviscous-like behavior of solids during large amplitude compres- 
sive stress-wave propagation. Maximum strain rate in the plastic 
wave has been determined for wave profiles in eight materials ob- 
tained with velocity interferometry methods. A plot of strain rate 
versus Hugoniot stress for each material is described by /eta/ = 
ao, The model is capable of reproducing the experimental data for 
steady-wave profiles and correctly predicts the evolution of the 
waves as they approach steady state. 


4323 Strain rate dependence in steady, plastic shock 
waves, wee NM) J.E.; Grady, D.E. (Sandia National Labs., Al- 
buquerque, NM). pp 359-364 of Shock waves in condensed 
matter. Gupta, Y.M. New York, NY; Plenum Press (1986). 
(CONF-850736—). 

From American Physical Society topical conference on 
shock waves in condensed matter; Spokane, WA, USA (22 Jul 
1985). 

This paper presents a study of the strain rate dependence in 
steady plastic shock waves. With regard to this, Grady noted that 
the wave profile data previously presented by Barker for alumin- 
inum suggests the empirical relationship /SUP e/ M = Kp* /SUB 
D/ where k is a material dependent constant, and where /SUP e/ 
M is the maximum of the absolute value of the strain rate in the 
plastic wave, while p /SUB D/ is the driving or impact pressure 
required to create the wave. This paper presents the authors’ fur- 
ther attempts to understand the constitutive implications of this em- 
pirical relationship. 





4324 Threshold stress measurements in shock-deformed 
copper. Follansbee, P.S.; Gray, G.T. Alamos National 
Lab., Los Alamos, NM). pp 371-376 of Shock waves in con- 
densed matter. Gupta, Y.M. New York, NY; Plenum Press 
(1986). (CONF-850736—). 


From American Physical Society topical conference on 
shock waves in condensed matter; Spokane, WA, USA (22 Jul 
1985). 

This paper presents measurements of the mechanical thresh- 
old on shock-deformed material, their implications regarding defor- 
mation mechanisms and correlation with the microstructure charac- 
terized with TEM. Oxygen-free-electronic copper was selected for 
this study. The shock recovery experiments were performed utiliz- 
ing a 40 mm singl gas gun. The four stress-strain curves for 
the reloads at 297 K and 76 K are shown. It was found that the 
mechanical threshold of shock-deformed copper exceeds that of 
quasi-statically and dynamically deformed copper. 


Computer simulation and analysis of the expanding 
a test. Reaugh, J.E. (Lawrence Livermore National Lab., 
Livermore, CA). 395-399 of Shock waves in condensed 
matter. Gupta, Y. M. New York, NY; Plenum Press (1986). 
(CONF-850736—). 

From American Physical Society topical conference on 
shock waves in condensed matter; Spokane, WA, USA (22 Jul 
1985). 

Explosively launched expanding ring tests have been used to 
extract material flow stress at strain-rates from 10° to 3 X 10‘ sec”? 
Computer simulations of such tests using a strain-rate independent, 
but work hardening constitutive model were analyzed by the same 
methods used experimentally. Results of this analysis also showed 
an apparent strain-rate effect. Further examination of the computer 
simulations has shown that much, if not all, of the measured strain- 
rate effect is an increased flow stress due to a plastic strain, « /SUB 
L/ , that is locked in during the initial stages of launch. At a larger 
launch velocity, hence a larger strain-rate, ¢ /SUB L/ is also larger. 
The value of e /SUB L/ is sensitive to details of the launch dynam- 
ics. 


4326 The stress and strain rate dependence of spall 
strength in two aluminum alloys. Ek, D.R.; Asay, J.R. 
(Sandia National Lab., Albuquerque, NM). pp 413-418 of 
Shock waves in condensed matter. Gupta, Y.M. New York, 
NY; Plenum Press (1986). (CONF-850736—). 

From American Physical Society topical conference on 
shock waves in condensed matter; Spokane, WA, USA (22 Jul 
1985). 

The spallation behavior of 6061-T6 and AMg-6 aluminum 
alloys was studied as a function of loading stress and initial pulse 
duration for stress amplitudes ranging from 5-20 GPa and for pulse 
durations spanning the range of 0.06-0.9 ys. These experiments 
show that the spallation strength varies from about 0.7-1.4 GPa for 


strain rates varying from 0.15-1 s~! and for impact stresses from 5- 
20 GPa. 


4327 An application of geometric statistics to dynamic 
fragmentation. Kipp, M.E.; Grady, D.E. (Sandia National 
Lab., Albuquerque, NM). pp 435-439 of Shock waves in 
condensed matter. Gupta, Y.M. New York, NY; Plenum 
Press (1986). (CONF-850736—). 

From American Physical Society topical conference on 
shock waves in condensed matter; Spokane, WA, USA (22 Jul 
1985). 

One-dimensional fragmentation, viewed as a random Poisson 
process, results in an exponential distribution of particle sizes which 
compares well with expanding ring fragmentation data. Extending 
geometric concepts of random Poisson processes to areas and vol- 
umes results in theoretical distributions that are construction de- 
pendent, although there are indications that an exponential distribu- 
tion is applicable. If we represent homogeneous fragmentation 
processes with the exponential distribution, then this distribution 
can be used as a basis to describe statistical heterogeneity in more 
complex fragmentation processes. 
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4328 The effect of aspect ratio on critical current in 
multifilamentar superconductors. Goodrich, L.F.; Clark, 
A.F.; Dube, W.P.; Pittman, E.S. (National Bureau of Stand- 
ards, Boulder, CO). pp 833-840 of Advances in cryogenic 
engineering: materials, Vol. 32. Reed, R.P.; Clark, A.F. 
New York, NY; Plenum Press (1986). (CONF-850814—). 
From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 ——— 
Experimental data and discussion are presented 
cal current of straight superconductors as a function of the orienta- 
tion of a perpendicular applied magnetic field. Commercial, multifi- 
lamentary NbTi and NbsSn samples were measured in a radial 
access magnet that allowed an arbitrary angle setting. The change 
in critical current was measured at different magnetic fields to scale 
the effect for use in a standard test method. For a NbTi sample, the 
critical current with the magnetic field parallel to the wider face of 
the conductor is higher than that with the perpendicular orienta- 
tion. The effect can be as high as 40% for a NbTi sample with an 
aspect ratio of six. The effect in NbsSn is opposite that in NbTi. A 
discussion of the most likely cause of the effect, which accounts for 
the difference between NbTi and NbsSn, is given. 


4329 Performance of NbsSn-Cu in situ conductor in a 
superconducting magnet. Ostenson, J.E.; Bruhwiler, D.L.; 
Finnemore, D.K.; Gibson, E.D.; Verhoeven, J.D. (Ames 
Lab., USDOE, lowa State Univ., Ames, IA). pp 841-844 of 
Advances in cryogenic engineering: ma Vol. 32. 
Reed, R.P.; Clark, A.F. New York, NY; Plenum Press 
(1986). (CONF-850814—). 

From Cryogenic engineering conference and international 
cryogenic materials conference: Boston, MA, USA (12 Aug 1985). 

A small superconducting magnet was constructed ena inte t 
situ prepared NbsSn-Cu wire ir <.der to test the suitability of this 
conductor material for use either as an insert magnet at 4.2K in the 
10T range or as a stand alone magnet operating on a closed cycle 
refrigerator in the 10 to 14K range. The conductor was a single 
strand untwisted wire made by the Sn core process and stabilized 
with a jacket of pure Cu. Initial tests in a pool of liquid helium 
showed that the magnet critical current reached 90% of short 
sample performance with no evidence of training or changes in the 
field-current relation on repeated cycling even with repeated 
quenches. Subsequent tests on a close cycle refrigerator showed 
that the magnet was remarkably stable and gave a very reproduci- 
ble magnetic field-current relation. 


4330 Heat capacity of superconducting materials. Stew- 
art, G.R. (Los Alamos National Lab., Los Alamos, NM). pp 
845-851 of Advances in cryogenic engineering: materials, 
Vol. 32. Reed, R.P.; Clark, A.F. New York, NY; Plenum 
Press (1986). (CONF-850814—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 

Heat capacity as a technique for exploring the fundamental 
physical properties, as well as the more materials-oriented proper- 
ties, of superconductors is discussed. From such measurements can 
be obtained the electronic density of states at the Fermi energy, the 
Debye temperature, an approximation for the superconducting 
energy gap, the electron-phonon coupling strength, the thermody- 
namic critical field, the approximate percentage of the sample that 
superconducts and at what temperature, and an idea of the lattice 
order. Data for A-15 NbsGe, VsSi, and NbsSi are used as examples 
in the discussion. 


4331 The relationship between critical current and mi- 
crostructure of internal tin wire. Dietderich, D.R.; Hassen- 
zahl, W.V.; Morris, J.W. Jr. (Lawrence Berkeley Lab., 
Univ. of California, Berkeley, CA). pp 881-888 of Adena 
in cryogenic engineering: materials, Vol. 32. Reed, R.P.; 
Clark, A.F. New York, NY; Plenum Press (1986). (CONF- 
850814—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 

Prior work on internal tin wire has shown that an increase in 
critical current results when the NbsSn reaction temperatures (650- 
730°C) are preceded by low temperature diffusion heat treatments 
that distribute the tin. These heat treatments produce a more uni- 
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form tin distribution through the niobium filament array before sub- 
stantial NbsSn formation has occurred. Heat treatments as long as 
19 days have been proposed as the optimal heat treatment for the 
conductor. However, it is possible to substantially reduce the low 
temperature heat treatment time while retaining the same high criti- 
cal current. The success of shortened heat treatments may be inter- 
preted on the basis of the Cu-Sn reaction, diffusion kinetics and the 
NbsSn growth kinetics. 


4332 Characterization studies of a fully reacted high 
bronze-to-niobium ratio filamentary NbsSn composite. 
Marken, K.R.; Kwon, S.J.; Larbalestier, D.C.; Lee, PJ. 
(Univ. of Wisconsin, Madison, WI). pp 967-975 of Advances 
in cryogenic engineering: materials, Vol. 32. Reed, R.P.; 
Clark, A.F. New York, NY; Plenum Press (1986). (CONF- 
850814—). 

From Cryogenic engineering conference and international 


cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 
An attempt has been made to increase the chemical homoge- 


neity of NbsSn layers in a conventional bronze-process composite 
with excess Sn through extended time reaction heat treatments at 
high temperature (> 750° C). This study has included measure- 
ments of J /SUB c/ , B /SUB c2/ , local chemical composition, 
and grain size and morphology. The local bronze/Nb ratio has been 
found to influence the local chemical composition even after exten- 
sive reaction times. The dependence of B /SUB c2/ on local com- 
position variation is uncertain. Critical current densities at high 
magnetic fields have been improved up to 50% over those obtained 
for heat treatments at 700° C. These increases are attributed to in- 
creased values of B /SUB c2/ , but they are accompanied by a re- 
duction in J /SUB c/ below 12 T. Drastically reduced J /SUB c/ 
is found with overaging, despite a quite high value of B /SUB c2/ . 
Grain size is found to increase strongly with heat treatment temper- 
ature and a large variation is found above 750° C. Equiaxed mor- 
phologies have been found at all temperatures between 650° C and 
800° C. 


4333 Critical field measurements on very thin films of 
VsGa superconductors. Tkaczyk, J.E.; Tedrow, P.M. (MIT, 
Cambridge, MA). pp 1093-1099 of Advances in cryogenic 
engineering: materials, Vol. 32. Reed, R.P.; Clark, A.F. 
New York, NY; Plenum Press (1986). (CONF-850814—). 
From Cryogenic engineering conference and international 
—— materials conference; Boston, MA, USA (12 Aug 1985). 
Ga thin films, 500, 20, 10 and 8 nm thick have been made 
for dan ae of studying the role of spin-orbit scattering in the 
theory of high field superconductivity. Either 1 percent dopings or 
thin layers of high-atomic-number elements have been added to 
these samples in an attempt to increase the spin-orbit scattering rate 
in this paramagnetically limited material. Critical fields are present- 
ed and material parameters are obtained by fitting to a modified 
Werthamer-Helfand-Hohenberg (WHH) theory. The uniqueness of 
the parameters obtained in this manner is discussed in light of 
Fermi-liquid effects. Comparisons are drawn with bulk VsGa. 


4334 Electron tunnelling into superconducting filaments: 
depth profiling the energy gap of NbTi filaments from magnet 


wires. Moreland, J.; Ekin, J.W.; Goodrich, L.F. (National 
Bureau of Standards, Boulder, CO). pp 1101-1108 of Ad- 
vances in cryogenic engineering: materials, Vol. 32. Reed, 
R.P.; Clark, A.F. New York, NY; Plenum Press (1986). 
(CONF- -850814—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 


Squeezable electron tunneling (SET) junctions consisting of 


superconducting NbTi filaments (extracted from magnet wires) and 
sputtered Nb thinfilm counter electrodes were used to determine 
the energy gap at the surface of the filaments. The current versus 
voltage curves of junctions immersed in liquid helium at 4 K were 
measured for a series of filaments taken from the same wire. Each 
filament had been etched to remove a surface layer of varying 
thickness so that the energy gap could be determined as a function 
of depth into the surface of an “average” filament. It was found 
that some manufacturing processes yield filaments having surface 
layers with reduced energy gaps of 0.4 meV compared to measured 
interior bulk values ranging from 1.2 to 1.3 meV. 


High-pressure ion-thermal properties of metals 
fom th tilly lemeaseais peau Sieahinne, J.A. (L. 
Livermore Lab., Livermore, CA). pp 101-106 of Shock 
waves in condensed matter. Gupta, Y.M. New York, NY; 
Plenum Press (1986). (CONF-850736—). 

From American Physical Society topical conference on 
shock waves in condensed matter; Spokane, WA, USA (22 Jul 
1985). 

” It has recently become possible for the first time to calculate 
ab initio two-ion and three-ion interatomic potentials in d-electron 
transition metals. The nature of these potentials for the 3d series 
metals is discussed. In the case of copper, where three-ion contribu- 
tions may be neglected, application is made to the ion-thermal com- 
ponent of the equation of state and to the calculation of melting on 
the shock Hugoniot. 


4336 Positron annihilation and pressure-induced elec- 
tronic s-d transition. McMahan, A.K.; Skriver, H.L. (L. 
Livermore Lab., pn ona \). Bp 107-112 of Shock 
waves in condensed ma M. New York, NY; 
Plenum Press (1986). (CONF-£50735—) 

From American Physical Society conference on 
shock waves in condensed matter; Spokane, WA, USA (22 Jul 
1985). 

: The polycrystalline, partial annihilation rates for positrons in 

compressed cesium have been calculated using the linear muffin-tin 
orbitals method. These results suggest that the pressure-induced 
electronic s-d transition in Cs should be directly observable by mo- 
mentum sensitive positron annihilation experiments. 
4337 Hugoniot measurements in aluminum to 420 GPa 
using the LLNL two-stage light-gas gun. Gathers, G.R.; 
Mitchell, A.C. (Lawrence Livermore Lab., Livermore, 
CA). pp 151-155 of Shock waves in condensed matter. 
Gupta, Y.M. New York, NY; Plenum Press (1986). (CONF- 
850736—). 

From American Physical Society topical conference on 
shock waves in condensed matter; Spokane, WA, USA (22 Jul 
1985). 

; Aluminum is a standard material for shock wave experi- 
ments. The increased velocity of our two-stage light-gas gun has 
been used to extend the range of previous aluminum measurements 
in order to reduce the gap between laboratory data and the data 
obtained with the nuclear driven shock impedance match methods. 
The experiments reported include direct collision Hugoniot meas- 
urements with tantalum impactors and reshock measurements using 
tantalum impactors and both platinum and copper anvils. 


4338 Using the Hugoniot to approximate the release 
adiabat. Moss, W.C. (L. Livermore National Lab., Liver- 
more, CA). pp 157-162 of Shock waves in condensed 
matter. Gupta, Y.M. New York, NY; Plenum Press (1986). 
(CONF-850736—). 

From American Physical Society topical conference on 
shock waves in condensed matter; Spokane, WA, USA (22 Jul 
1985). 

. Theories not accounting for strength predict the release adia- 
bat should lie above the Hugoniot. This paper examines the effects 
of material strength on the release adiabat. In particular, the magni- 
tude of the strength correction to data from laboratory impedance 
matching experiements is discussed. The analysis differs from an 
earlier study by van Thiel and Cochran in that experimental dy- 
namic strength data are used to construct the release adiabat. 


4339 Sandia shock compression database. Anderson, 
C.E.; Asay, J.R.; Gracy, D.E.; Graham, R.A.; Hokanson, 
J.C.; Kipp, M.E.; Wilbeck, J.S. (Southwest Research Insti- 
tutes, San Antonio, TX). pp 185-190 of Shock waves in con- 
densed matter. Gupta, Y.M. New York, NY; Plenum Press 
(1986). (CONF-850736—). 

From American Physical Society topical conference on 
shock waves in condensed matter; Spokane, WA, USA (22 Jul 
1985). 

, An authoritative, updatable, and searchable bibliographic da- 
tabase whose topical area is shock compression is currently under 
development. The database is derived from published scientific arti- 





cles and reports with current emphasis in the subareas of strength, 
phase transitions, spall, and stress-volume relations. The content of 
the cited work is described by keywords which are selected and re- 
viewed by scientific advisors. Keywords are organized to provide 
major and minor descriptors which summarize the technical con- 
tent in considerable detail. Details of theoretical and experimental 
approaches are described and major emphasis is identified. In addi- 
tion to bibliographic information and abstracts, fields have been 
provided for figure captions, table titles and supplementary infor- 
mation. 


4340 Molecular dynamics studies of plastic flow at high 
strain rates. Ladd, A.J.C. (L. Livermore Lab., Livermore, 
CA). PP. 267-280 of Shock waves in condensed matter. 
$0736) M. New York, NY; Plenum Press (1986). (CONF- 

Fass American Physical Society topical conference on 
shock waves in condensed matter; Spokane, WA, USA (22 Jul 
1985). 

Non-equilibrium molecular dynamics techniques have been 
developed to investigate high strain rate plastic flow in simple two 
and three dimensional crystals. In these simulations the long-time, 
steady state, values of the stress tensor and internal energy are com- 
puted as a function of the independent variables, temperature and 
strain rate, which are constants of the motion. Our results show 
that the shear stress varies as a non-integer power of the applied 
strain rate. The power is approximately proportional to the temper- 
ature and reaches a value of about 0.5 just before melting. The mo- 
lecular dynamics results can be at least semi-quantitatively repro- 
duced by a model which involves the creation, motion and annihi- 
lation of edge dislocations. It is significant that the dislocation pa- 
rameters in this model are all determined from separate calculations 
and represent closely the exact properties of dislocations in the ma- 
terial. Our calculations are consistent with experimental data and 
suggest that the flow of close-packed metals is described by a single 
physical mechanism over a range of strain rates from 10 kHz to 1 
THz. 


4341 Heat-treated pyrrole black based electrocatalysts 
for oxygen reduction in acid and alkaline solutions. Gupta, 
S.L.; Tryk, D.; Daroux, M.; Aldred, W.; Yeager, E. (Case 
Center for Electrochemical Sciences and The Dept. of 
Chemistry, Case Western Reserve Univ., Cleveland, OH 
44106). pp 603-604 of Proceedings of the 1986 Spring meet- 
ing of the Electrochemical Society. Pennington, NJ; The 
Electrochemical Society (1986). (CONF-860540—). 

From 169. meeting of the Electrochemical Society; Boston, 
MA, USA (4 May 1986). 

Several groups have reported that heat treatment (up to 
1000°C) of transition metal macrocycles dispersed on high area car- 
bons significantly improves their stability as electrocatalysts for O/ 
sub 2/ reduction in alkaline and acid electrolytes without substan- 
tially degrading their activity. Further it has been found that the 
transition metal need not actually be incorporated in the macrocy- 
cle during the heat treatment in order to achieve a catalytically 
active material. It can be added as a salt or hydroxide either before 
or after the heat treatment of the metal free macrocycle. The 
source of the catalytic activity in these compounds is not complete- 
ly understood, but the interaction between the transition metal and 
the nitrogen originally part of the pyrrole ring is an important 
factor. The electronically conducting pyrrole black polymers pro- 
vide an alternative source of pyrrole nitrogen which can be used to 
coordinate the metal. In the present study catalysts have been pre- 
pared by heat-treating the pyrrole black with transition metal salts 
at 800°C, and these materials have also been found to exhibit high 
activity for O/sub 2/ reduction. It is thought that the metal-nitro- 
gen interaction in these materials may be similar to that in the heat- 
treated macrocycles. In this work the reduction of O/sub 2/ cata- 
lyzed by such materials was studied in alkaline and acid electrolytes 
using the rotating ring-disk electrode (RRDE) technique and 
porous gas-fed electrodes. 
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4342 ee, A Seana See eae 
fluoborate solutions. Varma, R.; Vargas, T.; Hoeller, T.; 


Agarwala, V.S. (Chemical Technology Div., Argonne Na- 


tional Lab., Argonne, IL 60439). pp 794-795 of 
of the 1986 Spring m — the Electrochemical Society. 
ectrochemical Society (1986). 


Pennington, NJ; The 
(CONF- -860540—). 


From 169. Social divtennnadintdisiptinentis tania 
MA, = (4 May 1986). 


codeposited, a portion of which enters the steel with the conse- 
quent deleterious effect on its mechanical properties. The subse- 
quent baking of the plated steel for removal of hydrogen is not 
very efficient because cadmium acts as an effective barrier for hy- 
drogen diffusion. Plating from other electrolytes (such as fluoborate 
types) is regarded as being less prone to cause hydrogen embrittle- 
ment than from the usual cyanide solutions. The authors believe a 
good understanding of the cadmium electrodeposition process from 
fluoborate electrolyte is needed to optimize the morphology of the 
cadmium electroplates and minimize the risk for hydrogen uptake. 
The purpose of this paper is to characterize the mechanism of elec- 
trocrystallization of cadmium from cadmium fluoborate solution 
and elucidate its interconnection with the hydrogen discharge proc- 
ess. 


4343 EN ee ee ee = ae. 
pe rag ms A.; “ofa T.A.; Hobbs, L.W. (Metals and Ce- 
Ridge National Lab., Oak Ridge, TN 
37831). 2 310 of Proceedings of the 1986 Spring meeting 
of the Electrochemical Society. Pennington, NJ; The Elec- 
trochemical Society (1986). (CONF-860540—). 
From 169. meeting of the Electrochemical Society; Boston, 
MA, - (4 May 1986). 

A systematic investigation of reaction rate and microstruc- 
tural development for iron sulfide formation on pure iron was car- 
ried out at temperatures of 550°C and 700°C at 1 Pa sulfur partial 
pressure. Kinetics data obtained from weight gain measurements at 
550°C and 1 Pa sulfur Pressure in H/sub 2/-H/sub 2/S mixtures 
show that the reaction is initially parabolic but departs from para- 
bolic behavior at scale thickness ~80ym. Microstructures observed 
by light microscopy in cross sections of iron/iron sulfide scales pro- 
vide evidence that these departures are due to secondary processes 
such as scale/substrate separation due to edge and corner effects, 
and scale fracture. Sulfidation kinetic data at 700°C and 1 Pa sulfur 
pressure show that the parabolic rate constant for diffusion-con- 
trolled growth of iron sulfide is the same for both pure sulfur vapor 
and hydrogen sulfide environments. Deviations from this parabolic 
rate again occurs for approximately 80um scale thickness. These 
deviations form parabolic behavior again can be explained by sec- 
ondary processes which are evident from our microstructural and 
microchemical analyses. The differences in curvature for sulfidation 
in pure sulfur vapor and hydrogen sulfide gas suggest a critical role 
for hydrogen. The authors conclude that hydrogen does not affect 
the fundamental reaction rate, but rather it influences the micros- 
tructures and hence mechanical properties of the scales. They con- 
jecture that hydrogen reduces the plasticity of scale so greatly that 
scale fracture can occur more readily. This study underscores the 
importance in optimizing sample geometry as well as sampling rate 
in sulfidation experiments. 


4344 Detection of monolayer adsorbates using surface 
second harmonic generation. Anderson, R.J.; Farmer, J.C.; 
Foltz, G.W. (Combustion Research Facility, "Sandia Nation- 
al Labs., Livermore, CA 94550). pp 814-815 of Proceedings 
of the 1986 Spring meeting of the Electrochemical Society. 
Pennington, NJ; The Electrochemical Society (1986). 
(CONF-860540—). Contract AC04-76DP00789. 

From 169. meeting of the Electrochemical Society; Boston, 
MA, USA (4 May 1986). 

The modification of a material by interaction with its envi- 
ronment begins as a surface reaction. The outermost monolayer 
participates in a reaction which initiates changes whose effects may 
run from material failure to formation of a desired product. To un- 
derstand processes at the monolayer level one must diagnostic tools 
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that are sensitive to the electronic and vibrational structures of a 
material surface. A promising laser-based, nonintrusive technique 
for such analysis is surface nonlinear optical spectroscopy. This 
paper discusses the detection of monolayer adsorbates using surface 
second harmonic generation. 


4345 Rutherford backscattering study of Y ion implant- 
ed Fe-24Cr oxidized at high temperature. King, W.E.; Gra- 
bowski, K.S.; Mitchell, D.F.; Park, J.H.; Peterson, N.L.; 
Reddy, J.F.; Rehn, L.E. (Materials Science and Technology 
Div., Argonne National Lab., Argonne, IL 60439). pp 542- 
543 of Proceedings of the 1986 Spring meeting of the Elec- 
trochemical Society. Pennington, NJ; The Electrochemical 
Society (1986). CONF- 860540—). Contract W-31-109- 
ENG-38. 

From 169. meeting of the Electrochemical Society; Boston, 
MA, USA (4 May 1986). 

The addition of reactive elements (like Y, Ce, Th, Hf, etc.) 
or reactive element oxides to alloys that form Cr/sub 2/O/sub 3/ 
and Al/sub 2/O/sub 3/ scales during high temperature oxidation 
strongly reduces the growth rate of the oxide scale (in the case of 
Cr/sub 2/O/sub 3/ formers) and enhances the adhesion of the 
oxide scale to the base alloy. However,.the mechanisms that give 
rise to this effect remain largely unknown. Previously, the authors 
have investigated this so-called “reactive-element” effect in Fe- 
24%Cr (weight percent) alloys with Y-metal additions. Results 
from transverse-section analytical electron microscopy investigation 
indicated that the presence of Y in the alloys strongly affects the 
microstructural evolution of the oxide scale. Neither Y nor Y/sub 
2/O/sub 3/ have been found in the oxide scales using analytical 
electron microscopy (AEM). Concentrations of Y in the oxide 
scale, as studied by secondary ion mass spectrometry (SIMS), were 
never observed to exceed a few atomic percent. Investigation of the 
mechanism by which and the extent to which Y is incorporated 
into the oxide scale is critical to understanding the reactive element 
effect. In the present work, the authors implanted a thin surface 
layer of an Fe-24Cr sample with Y ions. The sample was subse- 
quently oxidized such that the oxide layer passed through the im- 
planted region. Rutherford Backscattering Spectroscopy (RBS), 
Auger Electron Spectroscopy (AES), and SIMS were applied to 
study the Y depth distributions. 


4346 Palladium/hydrogen membrane electrode for high- 
temperature/high-pressure aqueous solutions. Nagy, Z.; 
Yonco, R.M. (Argonne National Lab., Materials Science 
and Technology Div., and Chemical Technology Div., Ar- 
gonne, IL 60439). pp 20-21 of Proceedings of the 1986 
Spring meeting of the Electrochemical Society. Pennington, 
NJ; The Electrochemical Society (1986). (CONF- -860540—). 
Contract W-31-109-ENG-38. 

From 169. meeting of the Electrochemical Society; Boston, 
MA, USA (4 May 1986). 

Several reference electrodes have been reported for high- 
temperature/high-pressure aqueous solutions but none of them are 
fully satisfactory for fast relaxation measurements of electrode ki- 
netics. Many of them have a high resistance junction separating the 
internal solution from the test solution and this resistance can cause 
a considerable and unwanted increase in signal rise time. Electrodes 
directly immersed in the test solution do not have this disadvan- 
tage; for example, a redox electrode could be used as a reference 
electrode if there was a well defined redox couple in the solution. 
In a constant pH solution, the classical platinum/hydrogen elec- 
trode would be suitable, in principle, but the introduction of hydro- 
gen into the test solution is experimentally difficult and the satura- 
tion of the solution with hydrogen may be undesirable. A palladi- 
um/hydrogen membrane electrode for high-temperature/high-pres- 
sure aqueous solutions is discussed in this paper. 


4347 Metallurgical applications of shock wave and high 
strain rate phenomena. Murr, L.E.; Staudhammer, K.P; 
Meyers, M.A. New York, NY; Marcel Dekker Inc. (1986). 
1120p. (CONF-850770—). Marcel Dekker Inc., 270 Madison 
Avenue, New York, NY 10016. 

From EXPLOMET '85 - international conference on metal- 
lurgical applications of shock wave and high strain-rate phenomena; 
Portland, OR, USA (28 Jul 1985). 
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This book presents the papers given at a conference on the 
impact testing of metals. Topics considered at the conference in- 
cluded dynamic consolidation, the analysis of dislocation kinetics 
across shocks, high-strain-rate deformation, adiabatic shear band 
phenomena, dynamic fracture, explosive metal working, shock syn- 
thesis and the property modification of materials, and novel con- 
cepts and applications of high pressure. 


4348 Controlled powder morphology experiments in me- 
gabar 304L stainless steel compaction. Staudhammer, K.P.; 
Johnson, K.A. (Materials Science and Technology Div., 
Los Alamos National Lab., Los Alamos, NM 87545). pp 
149-166 of Metallurgical applications of shock wave and 
high strain rate phenomena. Murr, L.E.; Staudhammer, 
K.P.; Meyers, M.A. New York, NY; Marcel Dekker Inc. 
(1986). (CONF-850770—). 

From EXPLOMET '85 - international conference on metal- 
lurgical applications of shock wave and high strain-rate phenomena; 
Portland, OR, USA (28 Jul 1985). 

Experiments with controlled morphology including shape, 
size, and size distribution were made on 304L stainless steel pow- 
ders. These experiments involved not only the powder variables, 
but pressure variables of 0.08 to 1.0 Mbar. Also included are meas- 
ured container strain on the material ranging from 1.5% to 26%. 
Using a new strain controllable design it was possible to separate 
and control, independently, strain and pressure. Results indicate 
that powder morphology, size distribution, packing density are 
among the pertinent parameters in predicting compaction of these 
powders. 


Shock consolidation of aluminum-lithium powder. 
pr T.J.; Thedhani, N.; Mutz, H.A.; Vreeland, T.; 
Schwarz, RB; Tyburczy, LA. Shastri, S.LR.; Peng, T.C. 
(Center for Materials Science, "Los Alamos National Lab., 
Los Alamos, NM 87545). pp 83-106 of Metallurgical appli- 
cations of shock wave and high strain rate phenomena. 
Murr, L.E.; Staudhammer, K.P.; Meyers, M.A. New York, 
NY; Marcel Dekker Inc. (1986). (CONF-850770—). 

From EXPLOMET '85 - international conference on metal- 
lurgical applications of shock wave and high strain-rate phenomena; 
Portland, OR, USA (28 Jul 1985). 

Shock consolidation experiments on = 50 pm diameter Al- 
3% Li and Al-1.1% Li rapidly solidified process (RSP) single phase 
alloy powder were conducted in the 1.6 to 4.8 GPa range. A limit- 
ed number of experiments were conducted also on 50 ym RSP 
2024 Al powder. The samples had an initial density 60% of the 
crystal density, and were impacted with gun and explosive 
launched Al and Fe flyer plates at 0.8 to 1.3 km/sec. Consolidation 
to a theoretical density of 2.46 and 2.74 mg/m/sup 3/ was achieved 
for the Al-3% Li and Al-1.1% Li, respectively, over the above 
range of shock pressures. Shock pressures greater than 3.7 GPa 
give rise to excessive melting and vaporization of lithium whereas 
lower shock pressures result in incomplete particle-to-particle weld- 
ing. The Hugoniot data for bulk density, 1.6 g/cm/sup 3/ Al-3% 
Li samples are consistent with a linear shock velocity (U/sub s/), 
particle velocity (u/sub p/) relation given by U/sub s/ = 5.22 + 
1.31 u/sub p/ (km/sec) for the solid alloy with a Gruneisen param- 
eter of 2.12. These data permit calculations of parameters (shock 
pressure and energy) for shock consolidation map theory. Extensive 
interparticle bonding is achieved upon shock consolidation. 


4350 Influence of shock compression on the specific sur- 
face area of inorganic powders. Williams, F.L.; Morosin, B.; 
Graham, R.A. (Sandia National Labs., Albuquerque, NM). 
pp 1013-1022 of Metallurgical applications of shock wave 
and high strain rate phenomena. Murr, L.E.; Staudhammer, 
K.P.; Meyers, M.A. New York, NY; Marcel Dekker Inc. 
(1986). (CONF-850770—). 

From EXPLOMET '85 - international conference on metal- 
lurgical applications of shock wave and high strain-rate phenomena; 
Portland, OR, USA (28 Jul 1985). 

Four characteristic behaviors as a function of peak shock 
pressure have been observed for changes in the specific surface area 
of inorganic powders modified by shock wave loading. The mecha- 
nisms producing the observed responses appear to be abrupt phase 
change, comminution of particles and interparticle bonding. Recent- 
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temperature. 
bse ao Idaho Falls, ID 3340 . pp “403-418 of Met- 
lications of shock wave ‘and strain rate 
ae urr, L.E.; Staudhammer, K.P.; Meyers, M.A. 
lew WTO ; Marcel Dekker Inc. (1986). (CONF- 


inal lil sacl aii al, 
lurgical applications of shock wave and high strain-rate phenomena; 
Portland, OR, USA (28 Jul 1985). 

The changes in substructure and hardening response as a 
function of shock pulse duration for shocking at 155 K at a nominal 
pressure of 20 GPa have been studied in the bcc solid solution alloy 
Mo-33Re. In particular, changes in the shock-induced dislocation 
density, as well as the number and nature of deformation twins, has 
been examined. Compared with shocking at 293 K, the rates of gen- 
eration of dislocations and twins are less at short durations at 155 
K. Although the saturation level of twins and the twin thickness do 
not change with temperature, the saturation dislocation density is 
greater at 155 K. The results are supportive of the concept of a lim- 
iting dislocation generation rate, with the generation involving both 
fixed sources and multiplication. 


Metallurgical analysis of dynamically compacted 
comdeed cheataae@% dileen pouden, Saagweiey J.E.; 


— W.H. (Materials Development Div., Sandia Na- 
tional Labs., Livermore, CA). pp 107-128 of Metallurgical 
Mir LE; Suman Es Meyer WA henomena. 
L.E.; Staudhammer, K.P.; Meyers, M.A. New York, 
Dekker Inc. (1986). (CONF-850770—). Con- 

Back W.740S-ENG-48. 

From EXPLOMET '85 - international conference on metal- 
lurgical applications of shock wave and high strain-rate phenomena; 
Portland, OR, USA (28 Jul 1985). 

Variations in microstructure with starting powder particle 
size which occur during rapid solidification of molten droplets have 
made analyses of dynamically compacted powders difficult to inter- 
pret. Compacts using the entire size range are not very uniform. In 
order to circumvent this limitation, the authors have d) 
compacted particles of three narrow size ranges: -45+ 38, -105+-74, 
and -205+210 microns. They find that compacts of these size 
ranges formed at stresses of about 2.2 GPa have a much more uni- 
form microstructure and are virtually crack free. The measured 
fraction of modified regions formed during the compaction com- 
pares favorable with the calculated fraction of localized melting 
using the energy flux model. Although the amount calculated is 
somewhat larger than measured values, the relative amount of 
modification clearly increases with particle size consistent with 
model predictions. An additional benefit of using the monosized 
powders is the directional appearance of the microstructure which 
provides a means of unequivocally locating the modified regions 
for transmission electron microscopy. This has allowed the authors 
to find direct microscopic evidence for melting. Also the crack-free 
nature of the compacts provided sufficiently large specimens for 
uniaxial tensile tests. 
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From EXPLOMET '85 - international conference on metal- 
lurgical applications of shock wave and high strain-rate phenomena; 
—— USA (28 Jul 1985). 

a one-dimensional fragmentation problem, such as illus- 
einiotaansaaieaieanaate fragments are formed by explic- 
it fractures. Recently, the authors have described the local stress re 


mentum diffusion) which are considerably less than the elastic 
sound speed. They have combined this explicit fracture process 
with a random nucleation law, to describe the complex interaction 
of growing fractures that leads to multiple fragmentation. During 
the time to fragmentation, some fractures may be selectively arrest- 
ed, depending on the competing effects of tensile loading intensity 
and rate of nucleation. Concepts are explored at the extremes of be- 
havior where energy limitations or available fracture sites dominate 
the distribution. Although uncertainties exist in the form of the nu- 
cleation law, the calculated fragmentation process is consistent in 
trend with data available for expanding metal rings. 


4354 High-strain-rate deformation of FCC metals and 
alloys. Follansbee, P.S. (Los Alamos National Lab., Los 
Alamos, NM). pp 451-480 of Metallurgical applications of 
shock wave and high strain rate phenomena. Murr, L.E.; 
Staudhammer, K.P.; Meyers, M.A. New York, NY; Marcel 
Dekker Inc. (1986). *(CONF-850770—). 

From EXPLOMET '85 - international conference on metal- 
lurgical applications of shock wave and high strain-rate phenomena; 
Portland, OR, USA (28 Jul 1985). 

The effect of strain rate, and particularly of high strain rates, 
on deformation mechanisms in materials is of fundamental interest 
to those who model and analyze loading. In many materials the 
strain rate sensitivity is known to increase dramatically when the 
strain rate is raised above 1000 s/sup -1/. This increase has been 
interpreted previously as a transition in deformation mechanism 
from thermal activation control at low strain rate to dislocation 
drag control at high strain rate. In copper, copper-aluminum alloys 
and stainless steel, recent measurements have shown that the in- 
creased rate sensitivity found at high strain rates is not due to a 
transition in deformation mechanisms but rather can be explained 
with standard thermal activation theory. These findings and their 
implications regarding the formulation of constitutive behaviour are 
presented. 


High-strain-rate ~10/sup 6//s response of 304 
pre Rc: nya aor ag Johnson, K.A.; Staudham- 
mer, K.P. (Materials Science and Technology Div., Los 
Alamos National Lab., Los Alamos, NM). pp 525- 542 of 
Metallurgical applications of shock wave and high strain 
rate phenomena. Murr, L.E.; Staudhammer, K.P.; Meyers, 
M.A. New York, NY; Marcel Dekker Inc. (1986). (CONF- 
850770—). 

From EXPLOMET '85 - international conference on metal- 
lurgical applications of shock wave and high strain-rate phenomena; 
Portland, OR, USA (28 Jul 1985). 

The effect of high strain rate at controlled strain levels has 
been investigated on 304 stainless steel. This study implements a 
radial shock loading design with a reliable specimen recovery. 
Strains were measured by plating circle grids on a split anvil design 
and measured after shock loading. The strain levels were controlled 
by varying the momentum trap geometries. The shock wave profile 
— and traveling through the specimen as obtained by hy- 

drocode calculations, is in fact a shear wave. This shock loading 
design yields a specimen with a gradient of shock levels up to 1.7 
Mbars at a pulse duration of less than one microsecond. The pres- 
sure range is achieved nominally independent of the strain level. 
With this strain pressure independence the authors were able to 
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study the amount of strain induced a'-martensite generally associat- 
ed with 304 stainless steel deformation experiments. 


4356 Effect of metallurgical parameters on dynamic 
fracture by spalling of copper. Christy, S.; Pak, HLR.; 
Meyers, M.A. (Center for Explosives Technology Research 
and Dept. of Metallurgical and Materials Engineering, New 
Mexico Institute of Mining and Technology, Socorro, NM). 
835-866 of Metallurgical applications of shock wave and 
strain rate phenomena. Murr, L.E.; Staudhammer, 
K.P.; Meyers, M.A. New York, NY; Marcel Dekker Inc. 
(1986). (CONF-850770—). 

From EXPLOMET '85 - international conference on metal- 
lurgical applications of shock wave and high strain-rate phenomena; 
nn OR, USA (28 Jul 1985). 

The objective of this research program was to determine the 
effect of metallurgical parameters on the development of dynamic 
fracture by a tensile pulse in OFHC copper. Spalling was produced 
by explosive experiments. Copper specimens with varying grain 
sizes, in the predeformed condition, and with two degrees of purity 
were subjected to impact pressures of 3.0, 3.5, and 3.8 GPa, at a 
constant initial pulse duration of 2.8 ys. The void volume fraction 
was determined in the recovered copper specimens as a function of 
distance from the impact surface. It was found to increase signifi- 
cantly between 3.0 and 3.8 GPa impact pressure. The metallurgical 
condition was found to have a marked effect on the spall strength 
of copper. The relative spall resistance of the various specimens did 
not correspond to their microhardnesses, since different metallurgi- 
cal conditions exhibited different nucleation sites. While the large 
and medium-grain annealed specimens exhibited intergranular spall- 
ing, the small-grain and rolled specimens exhibited transgranular 
spalling. The primary nucleation sites for large and medium-grain 
specimens were grain boundaries, while grain interiors were impor- 
tant for the small-grain predeformed specimens. In specimens with 
low purity, second-phase particles were the main nucleation sites. It 
was possible to identify a void by high-voltage electron microsco- 
py; this is the first report of the observation of a void formed by a 
tensile pulse. 


4357 Temperature kinetics during shock-wave consolida- 
tion of metallic powders. Schwarz, R.B.; Kasiraj, P.; Vree- 
land, T. (Center for Materials Science, Los Alamos National 
Lab., Los Alamos, NM 87545). pp 313-328 of Metallurgical 
applications of shock wave and high strain rate phenomena. 
Murr, L.E.; Staudhammer, K.P.; Meyers, M.A. New York, 
NY; Marcel Dekker Inc. (1986). (CONF- 850770—). 

From EXPLOMET '85 - international conference on metal- 
lurgical applications of shock wave and high strain-rate phenomena; 
Portland, OR, USA (28 Jul 1985). 

Powders (60 ym diam) of constantan and pure copper were 
compressed statically into cylindrical greens (20.3 mm diam, 5.3 
mm long) with a flat interface separating the two powders. A 20- 
mm propellant gun was used to accelerate a flyer of Lexan, copper, 
or aluminum, and generate in the green a shock wave with front 
parallel to the Cu/constantan interface. The voltages between op- 
posite ends of the greens were measured as a function of time and 
for shock pressures between 1.3 and 9.4 GPa. When the shock 
wave arrives at the Cu/constantan interface, the voltage signal 
shows an abrupt increase, which lasts between 45 and 81 ns and 
leads to a peak temperature T/sub p/. After this, the hotter and 
cooler parts of the compact equilibrate and the temperature de- 
creases to a value T/sub h/. With increasing shock pressure, T/sub 
h/ increases from 425 to 1215 K. The measurements of T/sub h/ 
are in excellent agreement with the temperatures calculated from 
the measured flyer velocity, the Hugoniot for copper powder, and 
thermodynamic data for the flyer and powders. 


4358 Effects of thermal annealing and ion irradiation on 
the microstructures of HT-9 ferritic steel. Kai, J.J. Madison, 
WI; Univ. of Wisconsin (1986). 297p. University Microfilms 
Order No. 86-13,397. 

Thesis (Ph. D.). 

Ferritic steels have now become the leading candidates for 
the cladding and structural materials of fast breeder reactors and 
the first walls and blankets in conceptual fusion reactor designs. 
The purpose of this thesis research is to examine the effects of high 
temperatures and radiation levels on the microstructural stability of 
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the HT-9 ferritic steel (12Cr-1MoVW). The microstructures of as- 
received HT-9 consisted of tempered martensite laths, carbides, and 
a small amount of ferrite. There were four types of carbides identi- 
fied in the as-received alloy; namely equiaxed MosCs, needle-like 
MoX, platelet MXC, and elongated MesCs. Most of these precipi- 
tates were Cr-enriched. The dislocation density in this alloy is very 
high (greater than 1 x 10! cm™?). Thermal annealing studies 
showed that some major microstructural changes occurred after an- 
nealing above 600°C which indicates that it is not practical to use 
this material at 600°C or above. No cavity formation was observed 
in HT-9 following ion irradiation without helium preimplantation at 
temperatures of 300 to 600°C (0.3 to 0.5 T/sub m/) to a peak 
damage level of 200 dpa. However, with 100 appm He preimplanta- 
tion, there were cavities formed in the specimens irradiated at 500 
and 600°C to a damage level as low as 10 dpa. It is concluded that 
void swelling may not be a major concern for the use of HT-9 in 
future reactor systems because of the superior swelling resistance of 
this alloy. 


4359 Studies on Young’s modulus and internal friction 
in alloyed NbsSn. Effects of alloying additions on the marten- 
sitic transformation and 


kura, Hiroaki; Snead, C.L. Jr.; Suenaga, 

Kyoji. (Brookhaven National Lab., Up ). 
Nippon Kinzoku Gakkaishi; 49: No. 9, 792: 800(Sep 1985). din 
Japanese). 

Effects of ternary additions to the bronze-processed NbsSn 
on its superconducting properties and martensitic transformation 
have been investigated. The samples were single-core NbsSn com- 
posite wires prepared using 0-10 at% Ti, Ta, Zr and Hf added Nb 
cores. Ternary additions increase Hsub(c2) of NbsSn composites, 
which have no bronze matrices, by 0.7-3.5 T. Young’s modulus and 
internal friction were measured at temperatures from 6 to 300 K 
using a vibrating-reed technique for the observation of the marten- 
sitic transformation in the NbsSn compound layers. In the pure 
NbsSn, softening of Young’s modulus occurred with decreasing 
temperature, and drastic increase in internal friction below the mar- 
tensitic transformation temperature Tsub(m) was observed. The in- 
ternal friction below Tsub(m) is thought to be associated with a 
stress-induced motion of martensitic domain wall. By the ternary 
additions, softening of Young’s modulus and the occurrence of the 
martensitic transformation are strongly affected. Addition of Ti or 
Ta reduces softening of the Young’s modulus at low temperatures 
and decreases Tsub(m), and the transformation is suppressed for 
sufficient amounts of the alloying addition. Addition of Zr or Hf, 
on the other hand, doesn’t change Tsub(m) and is not effective in 
suppressing the transformation, although it reduces softening of the 
Young's modulus at low temperatures. The results mentioned above 
suggests that the suppression of the martensitic transformation is 
not a dominant factor of the improvement in Hsub(c2) by the terna- 
ry additions. The improvement in Hsub(c2) is thought to be attrib- 
uted to the increase in rhosub(n). 


4360 (PB—86-236619/XAB) Handbook of binary metal- 
lic systems structure and properties. Volume 3. Systems of 
gold, indium, iridium, ytterbium, and yttrium. Vol, A.E.; 
Kagan, I.K. (National Bureau of Standards, Washington, 
DC (USA)). 1985. Translated from mono. Stroenie i 
Svoistva Dvoinykh Metallicheskikh Sistem. Volume 3. Sis- 
temy Zolota, Indiya, Iridiya, Itterbiya i Ittriya, Moscow, 
1976 by S. R. Jawalekar. (TT—77-52010). 103ip. NTIS, PC 
A99/MF E06. 

The handbook describes the phase diagrams, crystal struc- 
ture, physical and chemical properties of binary alloys and chemical 
compounds. The metallic systems are arranged in Russian alphabet- 
ical order. The first and second volumes of the handbook described 
the binary metallic systems of elements whose names in Russian run 
from A to Zh (from nitrogen through iron). The third volume 
covers systems of elements whose names in Russian run from Z to I 
(from gold through yttrium). 
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R 
PA; Materials 
arg rl (1985). 400p. (CONF-841157—). 


From Materials Research Society annual meeting; Boston, 
MA, USA (26 Nov 1984). 
Applications 


clusters, extended defects and defect arrays, surface defects and ad- 
sorbates, grain boundaries, implanted materials, and interface and 
thin-film structures are presented. Topics examined include the ca- 
pabilities of current high-resolution electron microscopes; positron- 
annihilation studies of vacancy formation in W, Cr, and Nb; small- 


trical activity of As implanted in Si; and defects induced by Sn 
doping in GaAs films grown by MBE. 


4362 (CE-Trans—8211) —— evaluation of creep 
damage and its residual life forecasting. 
Shinya, N. Translated from ‘Ni n Kikai Gakkai Koen 
Rombunshu ; 850-1(1985). 1 Nis — Sales Only), PC 
A02/MF AOI. File Number 

Creep rupture aaiea were anaes and measure- 
ments of creep damage were carried out for Cr-Mo-V steel and 304 
stainless steel. Creep fracture mechanism maps were constructed 
for the principal high temperature structural materials on the basis 
of creep rupture data up to about 10,000 h. Density change meas- 
urement offers a precise and straighforward method of quantifying 
the yield of grain boundary cavities and cracks. Measurement of 
density changes of 10-5 order was possible by implementing im- 
provements to the method. The amount of grain boundary cavities 
forming in Cr-Mo-V steel was evaluated. Microstructural change 
was evaluated. The cavities that form at the sigma-phase interface 
develop after a latent period has elapsed but thereafter increase in 
number and length along the grain boundary in direct proportion to 
time under test. As well as causing creep fracture, sigma-phase in- 
terfacial cracking was responsible for a transition to tertiary creep. 
Using Cr-Mo-V steel, a creep damage diagram was constructed for 
estimation of residual endurance. 


4363 Heavy metal alloys containing 30% to 90% tung- 
sten. Gurwell, W.E. (Materials t., Pacific Northwest 
Lab.). pp 327-346 of Proceedings of the 1985 annual powder 
metallurgy conference. Sanderow, H.L; Ghtidaecen, 
W.L.; Kulkarni, K.M. Princeton, NJ; American Powder 
Metallurgy Institute (1985). (CONF-850791—). 

From Annual powder metallurgy conference; San Francisco, 
CA, USA (14 Jul 1985). 

In this study, tungsten-nickel-iron alloys containing 30% to 
90% tungsten were rolled into sheet from billets produced by either 
liquid-phase or solid-state sintering. For solid-state-sintered alloys in 
the annealed condition, impact toughness and tensile elongation 
were found to be directly related to the volume fraction of tough 
matrix phase. Liquid-phase-sintered alloys of 85% and 90% tung- 
sten were tougher and more ductile than corresponding solid-state- 
sintered alloys. Ultimate strength of all annealed alloys was essen- 
tially the same, at about 120 ksi. All the alloys work harden rapidly 
during rolling and require frequent intermediate anneals. Solution- 
annealed 40% tungsten alloy was hardened by precipitation of a la- 
mellar tungsten phase. Aging at 925°C for two hours increased 
hardness from 12 to 26 HRC. The aged alloy is tough, strong, and 
isotropic. An ultimate strength of 146 ksi and elongation of 32% 
were obtained. When the same alloy was cold rolled 30% after an- 
nealing, the ultimate strength was 164 ksi and elongation was 9%. 


4364 Metallographic evaluation of the reactions between 
boronated graphite and Fe-Ni-Cr alloys. Tortorelli, P.F.; 
Mayotte, J.R.; Henson, T.J.; DeVan, J.H. (Oak Ridge Na- 
tional Lab., P.O. Box X, Oak Ridge, TN). pp 443-456 of 
Corrosion, failure analysis, and metallography. Shiels, S.A.; 
Bagnall, C.; Witkowski, R.E.; Vander Voort, G.F. Metals 
Park, OH; ” American Society of Metals (1984). (CONF- 
8407161—). Contract AC05-840R21400. 
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From 17. annual technical meeting of the International Me- 
tallographic Society; Columbus, OH, USA (15 Jul 1984). 

The compatibility of boronated graphite with alloy 800H 
and AISI 316 stainless steel was evaluated metallographically after 
exposures at 700 and 810°C for up to 10,000 h. At 700°C, the prin- 
cipal reaction with both alloys was limited oxidation. At 810°C, 
three types of reactions were observed: localized reactions at site 
where the B/sub 4/C particles were in contact with the alloys’ sur- 
faces, intergranular penetration (much more prevalent for alloy 
800H), and carburization. 


3602 Ceramics, Cermets, And Refractories 


REFER ALSO TO CITATION(S) 3742, 4272, 4284, 4292, 4361, 4562, 4658, 
5050, 6176, 6280 


4365 (AD-A—170598/7/XAB) Thermochemical proper- 

ties of the rare earth monoxides. Dulick, M_; Sieseh 
Barrow, R.F. (Air Force Ihysics Lab., Hanscom AFB, 
MA (USA)). 1 Jul 1986. 7p. AFGL-TR 86-0157). NTIS, 
PC A02/MF AOl1. 

Crystal field theory has been used to identify and locate the 
energy levels of low-lying (below 10 00/cm) states of the rare earth 
monoxides. These states were then used to calculate the thermal 
functions, which were, in turn, used to derive accurate dissociation 
energies of the rare earth monoxides. These newly derived dissocia- 
tion energies are discussed in terms of a model related to the pro- 
motion energies for 4f(n + 1) 5d(0) to 4f(n) 5d(1). 


4366 (AD-A—170672/0/XAB) Ion assisted deposition of 
optical coatings. Doctoral thesis. McNally, J.J. (Air Force 
Inst. of Tech., Wright-Patterson AFB, OH (USA)). Aug 
= 178p. (AFIT/CI/NR—86-77D). NTIS, PC A09/MF 

The effects on the properties of TazOs, AlOs, SiO. and 
HfO, single- and multi-layer optical coatings deposited using ion- 
assisted deposition (IAD) were investigated. [AD is a novel deposi- 
tion technique which utilizes a separate ion source to direct a beam 
of ions at the growing film. A Kaufman ion source was used to 
provide a monoenergetic, neutralized beam of oxygen ions inde- 
pendent of the material evaporation process. The optical and physi- 
cal properties, as well as laser induced damage threshold (LIDT) 
values, were studied for coatings bombarded with 200, 300, 500 and 
1000 eV oxygen ions at values of current density from 0 to 200 mi- 
croAmp/sq cm. IAD was successfully applied to deposit coatings 
at low temperature on heavy metal fluoride (HMF) glass substrates. 
The coatings deposited using IAD were hard and dense. The IAD 
coatings improved the durability and abrasion resistance of the 
HMF glass substrates. The results of this investigation show that 
IAD can be used to improve the optical and physical properties of 
optical coatings. 


4367 (AD-A—171139/9/XAB) Optical behavior of sput- 
ter-deposited vanadium pentoxide. Aita, C.R.; Liu; Kao, 
M.L.; Hansen, S.D. (Wisconsin Univ., Milwaukee (USA). 
Lab. ‘of Surface Studies). 15 Jul 1986. ‘6p. NTIS, PC A02/ 
MF AOl. 

A seriles of V-O alloy films were sputter deposited on glass 
substrates using a vanadium target and rf-excited Ar/O: discharges 
containing 2%-8% Oz. On the basis of x-ray results, the films were 
nominally identified as vanadium pentoxide. Optical transmission 
and reflection characteristics were measured by double-beam spec- 
trophotometry in the 390- to 700-nm-wavelength region. From 
these measurements, the absorption coefficient was determined as a 
function of the incident photon energy. The absorption edge of all 
films showed two distinct regions of behavior: a high photon 
energy region and a low-energy tail. The behavior of the absorp- 
tion coefficient is discussed in terms of the structural and electronic 
changes in the films due to nonstoichiometry and compared to re- 
sults obtained for single crystal V2Os. 
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4368 (CEA-CONF—8411) Effects of radiation on lithi- 
um aluminate samples Botter, F.; Lefevre, F.; 
+c B.; Trotabas, M.; Roth, E. (CEA Centre d'Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Inst. de 
Recherche Technolo sigue et de Devel ee Industriel 
(RDI). Apr 1986. 15p. (CONF-860421—62). NTIS (US 
Sales Only), PC A02 AO1. File Number DE87750004. 
From 2. international conference on fusion reactor materials 
CFRM-2), Chicago, IL, USA (13 Apr 19 
e ‘ ee tae of (ice ee a candidate 
material der ¢ duinhe snectar Chania: tena caer About 
130 samples of 7.5% ®Li content y LiA10, have been loaded in a 6 
levels device, and were irradiated for 25.7 FPD in the core of the 
Osiris reactor at Saclay at the end of 1984, within an experiment 
named ALICE 1. 


4369 (CONF-860763—4) Beam-hardening correction 
methods for polychromatic x-ray CT scanners used to charac- 
terize structural ceramics. Segal, E.; W.A. (Ar- 
gonne National Lab., IL (USA); Technion-Israel Inst. of 
Tech., rae Jul 1986. Contract W-31-109-ENG-38. Llp. 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE87001536. 

From Nondestructive characterization of materials; Montre- 
al, Canada (21 Jul 1986). 

The use of computed tomography (CT) systems for 

industrial materials and components such as ceramics, 

which have higher mass density and electron density than one en- 
counters in medical applications, is subject to difficulties such as 
beam hardening and scattering. Beam hardening (BH) occurs when 
polychromatic radiation is preferentially attenuated by the material 
as a function of photon energy. The BH effect prevents accurate 
measurement of local material density and causes artifacts that 
lower the sensitivity of contrast and spatial resolution. Because BH 
problems cause significant complications in image interpretation, a 
great deal of effort has gone into addressing this problem for medi- 
cal applications. However, little effort has gone into developing BH 
corrections for industrial materials such as ceramics. Purpose of this 
paper is to present a BH correction method that takes into account 
both the photon spectrum of the x-ray head and the properties of 
ceramic materials. Scattering contributions to image degradation 
are not considered here. 


4370 (CONF-860914—4) Formation, properties, and ion 
irradiation effects of hexagonal structure MoN thin films. 
Christen, D.K.; Sekula, S.T.; Ellis, J.T.; Lewis, J.D.; Wil- 
liams, J.M. (Oak Ridge National Lab., TN (USA). ” Solid 
State Div.). Sep 1986. Contract AC05- 840R21400. i 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE87000873. 

From Applied superconductivity conference (ASC '86); Bal- 
timore, MD, USA = 1986). 

Thin films ( nm) of hexagonal structures MoN have 
been fabricated by reaction of Mo films in an NHs atmosphere. The 
as-formed films possessed superconducting transition temperatures 
T/sub c/ = 13°K, with resistance ratios r = R(296K)/R(T/sub c/) 
in the range 5 to 10, low-temperature normal state resistivities rhoo 
= 4 to 10 p-cm, and extrapolated upper critical fields H/sub c2/ 
(0) = 4.0 to 5.0 T. Thin film x-ray diffraction patterns revealed no 
visible second phase, with measured lattice parameters close to lit- 
erature values. The effects of lattice disorder on the superconduct- 
ing and electronic properties were investigated by irradiation with 
nitrogen ions of energy 45 and 340 keV, resulting in a nearly uni- 
form damage profile without the introduction of any new chemical 
species. The results indicate that ordered hexagonal MoN shows 
some of the unusual properties characteristic of moderate-to-high 
T/sub c/ transition metal compounds, but is relatively insensitive to 
degradation of the superconducting properties by lattice disorder. 
For ion fluences PHI up to 2 x 10'* N-ions/cm?, Tyeub c/ is found 
to decrease monotonically and saturate at 9.5°K, almost 3/4 the ini- 
tial value, while H/sub c2/(0) undergoes a gradual increase to 11T. 


4371 (CONF-8604267—Absts., 5, 35-36) Development 


of oxygen sensors at Risoe. Bentzen, Toft Soerensen, O. 
(Forsoegsanlaeg Risoe, Roskilde, Denmark. ae ae 
lingen). Apr 1986. (In Danish). NTIS (US Sales Only), PC 
A04/MF A0O1. File Number DE87750094. 


ERA-12/2/ 614 


From General and applied electrochemistry in Denmark; 
Lyngby, Denmark (9 Apr 1986). 


4372 (CONF-8604267—Absts., pp 37-38) Sensors based 
on Nasicon ceramic. An investigation of the ceramics ion sen- 


sitive properties in aqueous solutions. J.; Mortensen, 
S.; Dueholm, H.; Jensen, O.J. ‘(Danmarks ‘Tekaiske Hosje- 
kole, L yy. Inst. for Mi lustri; Radiometer, 
— ). Apr 1986. Danish). NTIS (US 
'y), PC A04/MF A0O1. File Number DE87750094. 
From General and applied electrochemistry in Denmark; 
Lyngby, Denmark (9 Apr 1986). 


4373 (CONF-8604267—Absts., pp 39-40) Nasicon as 
membrane material in electrolyzers for treatment of 
solutions of sodium salts. Hoej, J.; 
mare Tekniske Hoej le, , for 
lindustri). Apr 1986. (in LOS Sales Oak). 
PC A04, AO1. File Number DEST? 

From General and applied electrochemistry in Denmark; 
Lyngby, Denmark (9 Apr 1986). 


(GA-A—18521) Radiation effects on structural ce- 

; Price, R.J.; Trester, P.W. 

i » San Di CA (USA)). Aug 1986. 

3-84ER53158. 12p. (CONF-860610—36). 

NTIS, PC A02/MF A0l; GPO Dep. File Number 
DE87000424. 


From American Nuclear Society annual meeting; Reno, NV, 


“ee, 

The use of ceramics in fusion power reactors is reviewed. 
Radiation effects can limit the useful lifetime of ceramic compo- 
nents by changing the dimensions, mechanical 

conductivity, and electrical properties. The brittleness and statisti- 
cal spread in strength of monolithic ceramics causes problems for 
mechanical design which may be alleviated by the use of new ce- 


likely to be retained after neutron irradiation. 


(IC—85/306) Crystal-fields at rare-earth sites in 
ied eueain. Aaa te Adam, G.; Burzo, E. (Inter- 
national Centre for Theoretical Physics, Trieste taly)). 
Dec 1985. 18p. NTIS (US Sales Only), PC Ai AOl. 
File Number DE86704157. 


Crystal-field effects are expected to be important in ReFeuuB 


lished between the corre- 


parametrizations of the crystal field coefficients are derived at three 
levels of approximation for the interatomic forces inside the crystal. 
A crystal lattice dressing effect upon the radial electronic integrals 
is found to occur, the magnitude of which depends on the deviation 
of the interatomic forces from Coulombian. Finally, computation of 
crystal-field coefficients in NdsFe..B leads to results which raise 
questions about the validity of the simple Coulomb point-charge 
model. 29 refs, 1 tab. 


nium-containing braze alloys. Cassidy, R.T.; Pence, R.E,; 
Moddeman, W.E.; S 2 ae (USAy’ oe onsanto 
Research Corp., urg, OF ). 29 Oct 
1986. Contract ACOLIED a op N TIS, PC AO3. File 
Number DE87002197 

Under conventional methods, the joining of an alumina ce- 
ramic body to either another ceramic or to a metal is a complex 
process that is time consuming and, therefore, costly. In addition, 
ceramic deformation often occurs as a result of firing at high tem- 
peratures. A newly developed braze material that can be directly 
applied to a bare ceramic surface is now commercially available. 
This material eliminates the need to metallize and to plate the ce- 
ramic surface prior to joining, and also eliminates the need to seal 
at high temperatures. A small titanium addition (1 to 3 wt %) en- 
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ables the braze material to wet the ceramic surface directly. In this 
investigation, the tensile strength of two different compositions of 
active braze alloys (ABA) was determined. In addition, extensive 
optical, SEM, BS, EDS, WDS, and scanning Auger microscopy ex- 
amination of brazed ceramic samples was made to determine reac- 
tion mechanisms and fracture modes at the ceramic-alloy braze 
interface. 


4377 (N—86-26374) Sintering of silicon carbide. Gugel, 
E. (National Aeronautics and Space Administration, Wash- 
we DC (USA)). a 1986. 13p. (NASA-TM_88402). 
S, PC A02/MF A 

This document an with the sintering of silicon carbide 
using pressureless sintering. This technique makes it possible to 
sinter a primarily covalent material to usable densities up to over 
98% thD without having to use a high amount of sinter additives as 
is the case with other non-oxide ceramic materials. The process 
takes place rapidly, and it is also possible to produce relatively 
thick-walled structural parts without major problems. This sheds 
more light on the true characteristics of silicon carbide in one 
structural part, since there is no second or nearly no second phase. 
Heat pressing has improved stability. 


4378 (UCRL—95119) Boron carbide-aluminum cermets. 
Halverson, D.C. (Lawrence Livermore National Lab., CA 
(USA)). 3 1986. Contract W-7405-ENG-48. 4p. (CONF- 
861231—1). S, PC A02/MF A011; GPO Dep. File 
Number DE86016008. 

From Communication on the material science and engin 
ing study conference; Boston, MA, USA (1 Dec 1986). 

We have developed boron carbide-aluminum cermets by 
means of thermodynamic, kinetic, and processing studies. Our re- 
search indicates that boron carbide-aluminum cermets offer "tailora- 
ble” microstructures with designable properties through process 
control. This new class of cermets has the potential to become a 
very important material with wide industrial applications. 


4379 Characterization of hard nitride and carbide titani- 
ee ee ee ee eee oe 
serts. Fenske, G.; Kaufherr, N.; Albertson, C.; Mapalo, G.; 
Nielsen, R.; Kaminsky, M. (Argonne National Laboratory, 
Argonne, Illinois 60439). Journal of Vacuum Science and 
Technology, A: Vacuum, Surfaces, and Films; 4: No. 6, 2879- 
2884(Nov 1986). Contract W-31-109-ENG-38. 

Hard nitride and carbide coatings of titanium and zirconium 
deposited by reactive evaporation and reactive sputtering tech- 
niques were characterized by electron microscopy and Auger spec- 
troscopy to determine the effect of coating process on coating com- 
position and microstructure. Analysis of the chemical composition 
by Auger spectroscopy revealed the coatings were of high purity 
with slight differences in stoichiometry depending on the coating 
technique. Both techniques produced coatings with a columnar mi- 
crostructure. However, the reactive sputtering technique produced 
coarser (shorter and wider) columnar grains than the reactive evap- 
oration technique. Furthermore, selected area diffraction analysis of 
reactively sputtered ZrN coatings showed a two-phased zone (hcp 
Zr and fcc ZrN) near the substrate/coating interface, while TiC 
coatings deposited by reactive sputtering and evaporation only 
showed a single-phase region of fcc TiC. 


4380 Effect So ee ee eee a 


microindentation response in amorphous alloy coatings. Bour- 
cier, R.J.; Nelson, G.C.; Hays, A.K.; Romig A.D. Jr. 
(Sandia National Laboratories, Albuquerque, New Mexico 
87185). Journal of Vacuum Science and Technology, A: 
Vacuum, Surfaces, and Films; 4: No. 6, 2943-2948(Nov 
1986). Contract AC04-76DP00789. 

Amorphous alloy coatings were deposited onto Ni substrates 
by decomposing metal carbonyls [Ni(CO), and Fe(CO)s] and metal- 
loid hydrides (PHs and B2He) by chemical vapor deposition in an rf 
plasma. The chemical composition of these films was determined 
using Auger electron spectroscopy and the hybridization (ie., 
bonding character) of the metalloids (phosphorus, boron, and 
carbon) has been evaluated by using Auger line-shape analysis. The 
amorphous/crystalline nature of these alloys was evaluated using x- 
ray and electron diffraction techniques. The microindentation load- 


depth response of these films was measured with an ultralow-load 
hardness tester capable of testing at loads less than 10 g and at pen- 
etration depths less than 1 ym. The results of these measurements 
are discussed in the light of theories which attempt to relate me- 
chanical properties of amorphous alloys to the bonding character of 
the outer electrons of the component elements. 


4381 Modifying structure and properties of optical films 
by coevaporation. Feldman, A.; Farabaugh, E.N.; Haller, 
W.K.; Sanders, D.M.; Stempniak, R.A. (National Bureau of 
Standards, Gaithersburg, Maryland 20899). Journal of 
Vacuum Science and rea A: Vacuum, Surfaces, and 
Films; 4: No. 6, 2969-2974(Nov 1986). 

ted e-beam films show modification of structure 
and properties that depend on composition. In pure zirconia films, 
x-ray diffraction indicates two crystal phases present and scanning 
electron microscopy (SEM) shows a columnar structure. The pore 
fractions in these films can exceed 25%. The admixture of small 
amounts of silica (<20% by volume) results in films having a single 
crystalline phase. At volume fractions of silica >20%, the films 
show an amorphous structure lacking columnar growth. Measure- 
ments of refractive index and thickness as a function of composition 
indicate an initial decrease in porosity with increasing silica con- 
tent. A simple model gives the porosity of the films as a function of 
composition. In addition, the mixed films show greater index stabili- 
ty, decreased surface roughness, and decreased optical scatter. 


4382 TiN high temperature diffusion barrier for copper- 

stainless-steel flanges. Garwin, E.L.; Hoyt, E.W.; 
Nyaiesh, A.R. (Stanford Linear Accelerator Center, Stan- 
ford University, Stanford, California 94305). Journal of 
Vacuum Science and Technology, A: Vacuum, Surfaces, and 
Films; 4: No. 6, 2537-2538(Nov 1986). Contract AC03- 
76SF00515. 

Klystrons manufactured at the Stanford Linear Accelerator 
Center are typically baked at temperatures of 550 °C for times as 
long as 200 h. During these long bakeouts the copper-gasketed type 
304 stainless steel flange joints (seven in all) diffusion bond so inti- 
mately that the flanges can be separated only with a jacking fixture, 
and copper is left on the sealing surfaces. Removal of this copper 
necessitates the use of abrasive materials, which can result in con- 
tamination of the klystron body and compromise its reuse. We 
report on the use of 50 and 150 A TiN thin films as a diffusion bar- 
rier between the Cu gasket and the stainless-steel flange. 


Analysis of transitions between ferroelectric and 
saeneneiitaet states under conditions of uniaxial strain. 
NM) pp iy S.T. (Sandia National Labs., Albuquerque, 

p 179-184 of Shock waves in condensed matter. 
Gupta, PY. M. New York, NY; Plenum Press (1986). (CONF- 
850736—). 

From American Physical Society topical conference on 
shock waves in condensed matter; Spokane, WA, USA (22 Jul 
1985). 

; This paper presents a mathematical model for the ferroelec- 
tric ceramic PZT 95/5, formed as a solid solution from the antifer- 
roelectric PbZrO; and the ferroelectric PbTiOs transformation. 
Under conditions of uniaxial strain. It uses two order parameters as 
internal state variables to reflect the microscopic state of the mate- 
rial. One order parameter corresponds to the spontaneous lattice 
polarization. The other represents the microscopic alignment of the 
spontaneous polarization within the lattice with parallel alignment 
corresponding to an antiferroelectric state. A numerical method for 
solution is used to illustrate dynamic material response resulting 
from the transition. 


4384 Laser interferometer measurements of refractive 
index in shock-compressed materials. Wise, J.L.; Chhabildas, 
L.C. (Sandia National Lab., Albuquerque, NM). pp 441-454 
of Shock waves in condensed matter. Gupta, Y.M. New 
York, NY; Plenum Press (1986). (CONF-850736—). 

From American Physical Society topical conference on 
shock waves in condensed matter; Spokane, WA, USA (22 Jul 
1985). 
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Laser interferometer systems provide a means for probing 
the refractive index of transparent specimens subjected to dynamic 
compression. Previous interferometer measurements of optical 
properties under shock loading are reviewed for polymethyl meth- 
acrylate, fused silica, sapphire, nitromethane, and an aqueous solu- 
tion of zinc chloride; various degrees of departure from Gladstone- 
Dale behavior are noted for these materials. In addition, a detailed 
summary of recent optical studies of lithium fluoride (LiF) is pro- 
vided. Interferometer data from plate-impact experiments verify 
sustained LiF transparency for Hugoniot stresses to at least 160 
GPa, and establish the variation of LiF refractive index for shock 
amplitudes ranging from 1.58 to 115 GPa. The refractive-index data 
for LiF agree with earlier static and shock-wave data, and exhibit a 
pronounced deviation from predictions based on the Gladstone- 
Dale, Lorentz-Lorenz, and Drude relations. A modified form of the 
Gladstone-Dale relation is presented which correctly models the 
latest LiF measurements. Potential applications of LiF and other 
window materials to dynamic high-pressure experimentation are 
discussed. 


4385 Explosive consolidation of aluminum nitride 
powder. Wilkins, M.L.; Kusubov, A.S.; Cline, C.F. (Physics 

t., Lawrence Livermore National Lab., Livermore, 
CA). pp 57-82 of Metallurgical applications of shock wave 
and high strain rate phenomena. Murr, L.E.; Staudhammer, 
K.P.; Meyers, M.A. New York, NY; Marcel Dekker Inc. 
(1986). (CONF-850770—). 

From EXPLOMET '85 - international conference on metal- 
lurgical applications of shock wave and high strain-rate phenomena; 
—— OR, USA (28 Jul 1985). 

Aluminum nitride is as a model material for studying 
methods for the consolidation of high strength ceramics and metal 
alloys by dynamic compaction. Experiments coupled with comput- 
er simulations are used to explore fabrication techniques. The ob- 
jective is to develop a methodology for manufacturing high 
strength material systems by dynamic compaction. 


4386 Shock-compression processes in inorganic powders. 
Graham, R.A.; Morosin, B.; Venturini, E.L.; Carr, M.J.; 
Beauchamp, E.K. (Sandia National Labs., Albuquerque, 
NM 87185). pp 1005-1012 of Metallurgical applications of 
shock wave and high strain rate phenomena. Murr, L.E.; 
Staudhammer, K.P.; Meyers, M.A. New York, NY; Marcel 
Dekker Inc. (1986). ‘(CONF- -850770—). 

From EXPLOMET '85 - international conference on metal- 
lurgical applications of shock wave and high strain-rate phenomena; 
Portland, OR, USA (28 Jul 1985). 

A large number of inorganic powders have been studied 
over a range of shock conditions with a number of different materi- 
al probes. It has been found that the shock compression process 
caused large plastic deformation microstructures. The ability to in- 
troduce plastic deformation in normal brittle refractory materials is 
one of the unique aspects of the shock process. 


3603 Composite Materials 
REFER ALSO TO CITATION(S) 6276, 6277, 6277 


4387 (AD-A—170946/8/XAB) Metallurgical variables 
influencing the corrosion susceptibility of P/M (powder met- 
allurgy) 7091 aluminum/SiCw composite. Final report. Paciej, 
R.C.; Agarwal, V.S. (Naval Air Development Center, War- 
minster, PA (USA). Aircraft and Crew Systems Technolo- 
gy Directorate). 1 Oct 1985. 38p. (NADC—86071-60). 
NTIS, PC A03/MF AO1. 

Corrosion studies of a 20 v/o SiCw/P/M 7091 aluminum 
composite material were performed. The plate material, which was 
heat treated to the T-6 and T-7 temper by conventional methods, 
showed preferential corrosion of the surface layers up to 2-mm 
thick. The regions of corrosion susceptibility were determined to be 
due to improper processing and thermal treatments. Cold worked 
regions due to extrusion were not completely removed by the con- 
ventional solution treatment and thus appeared as more corrosion- 
susceptible. Large-void volume fraction and excessive segregation 
of SiCw was also noted. Electrochemical, microscopic, and analyti- 
cal techniques were used in these investigations. Attempts were 
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made to remove the cold-worked regions and study the resultant 
corrosion properties. Attempts were made to remove the cold 
worked regions and study the resultant corrosion properties. A 
comparative analysis of these results is discussed. 


4388 (AR—04-044) Environmental effects on the static 
and fatigue strength of graphite/epoxy structures. Callinan, 
R.J. (Aeronautical Research Labs., iaibwanes (Australia)). 
Sep 1985. 34p. NTIS, PC A03/MF_ A0l. 

It is well known that moisture and temperature can degrade 
the properties of graphite-epoxy structures. Those laminates, load- 
ing conditions, and environments which may result in substantial 
reductions in static strength and fatigue life are identified. 


4389 (BNL—37257) Electrically conductive 

concrete coatings. Fontana, J.J. (Brookhaven National Lab., 
Upton, NY (USA)). Oct 1985. Contract AC02-76CHO00016. 
24p. (CONF-8509186—2). NTIS, PC A02/MF A011; 1; GPO 
Dep. File Number DE87001465. 

From American Concrete Institute conference; Chicago, IL, 
USA (29 Sep 1985). 

The corrosion of reinforcing steel embedded in concrete 
causes cracks and delamination in the concrete. The application of 
impressed current cathodic protection utilizing electrically conduc- 
tive polymer concrete to distribute the current across concrete 
bridge deck surfaces is gradually becoming a standard practice in 
the highway industry. In order to protect the bridge substructures, 
a sprayable electrically conductive polymer concrete coating is 
being developed. This thin coating has a very low resistivity and 
can distribute the cathodic protection current across the concrete 
surfaces that are to be protected. 


4390 (SAND—86-0075) Quantitative description of in 
situ fiber orientation state with image processing techniques. 
Givler, R.C. (Sandia National Labs., Albuquerque, NM 
(USA)). Oct 1986. Contract AC04-76DP00789. 35p. NTIS, 
PC A03/MF AO1; 1; GPO Dep. File Number DE87001867. 

We present a method for the quantitative description of the 
orientation state for a planar distribution. The method employs the 
techniques commonly associated with image processing analyses. 
The orientation state of several computer-generated fiber patterns is 
calculated with the digital method to assess its accuracy as com- 
pared with alternative optical techniques; a particular advantage of 
the proposed method over a purely optical scheme is the accuracy 
associated with digital techniques. 


3604 Polymers And Plastics 
REFER ALSO TO CITATION(S) 4384, 6277, 6277 


4391 (CONF-8404190—, pp 398-419) Electric conduc- 
tivity of polyethylene during pulsed electron-beam irradiation 
at ETA. Fiorito, R.B.; Miller, P.J.; Stern, S.H. (Naval Sur- 
face Weapons Center, Silver Spring, MD). Apr 1986. NTIS, 
PC A19/MF AO0O1. File Number DE85010579. 

From Werner-Brandt workshop on penetration phenomena: 
inelastic near-surface interactions; Oak Ridge, TN, USA (12 Apr 
1984). 

; The motivation for this work is two-fold: first, the authors 
want to understand the basic physics of the interaction of an intense 
electron beam with condensed matter. Intensity is the key word in 
the sense that many projectiles might act coherently or incoherent- 
ly to alter significantly the medium through which they pass. 
During the pulse of an intense electron beam through a material 
which is ordinarily dielectric, the conductivity increases by 10 to 
15 orders of magnitude. This effect is related to the promotion of 
charge carriers to the conduction band and to the mobility and life- 
time of those carriers in that band. Therefore, there is a physically 
interesting system which is measurable in real time. It is a system 
which interrelates beam energy-deposition, charge-carrier concen- 
tration, material temperature, and carrier mobility. The second mo- 
tivation for these experiments is methodological. If the authors can 
understand the relationship between conductivity and energy depo- 
sition, they might be able to develop this technique into a diagnos- 
tic of the dose-depth relationship in material subject to very-high 
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dose and high dose-rate irradiation (= 1 Grad in = 25 nsec). This 
relationship is inaccessible to measurement by means of convention- 
al dosimetry. 14 references. 


4302 (MLM—3390Q(OP)) Thermal analyses of solvent- 
exposed poly(etheretherketone) (PEEK) composites. Whi- 
taker, R.B.; Brown, C.R.; Carlson, R.S.; Trainer, P.D. 
(Monsanto Research Corp. ., Miamisburg, OH (USA). 
Mound). 1986. Contract AC04-76DP00053. 10p. 
(CONF-8609122—2). NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. File Number DE87000923. 

From 15. North American Thermal Analysis Society confer- 
ence; Cincinnati, OH, USA (21 Sep 1986). 

Poly(etheretherketone) (PEEK) is a thermally stable, semi- 
crystalline engineering thermoplastic resin which is used as a wire 
coating and as a fiberglass filled molding compound in Mound ap- 
plications. Considerable characterization of its thermal, chemical, 
and crystalline structural properties has been done. The present 
study was undertaken, in order to determine the effect of solvents 
which could be encountered in normal processing of PEEK com- 
posites into Mound components on PEEK’s physical, chemical and 
thermal properties. 


below the sol-gel transition. Martin, 
TE. E.; Keefer, K.D. (Sandia National Laboratories, P.O. Box 
5800, Albuquerque, New Mexico 87185). Physical Review 
[Section] A: General Physics; 34: No. 6, 4988-4992(Dec 1986). 
Contract AC04-76DP00789. 

Solutions of tetramethoxysilicon are reacted until very near 
the sol-gel transition. At this point the sol is diluted and elastic and 
quasielastic light scattering measurements are made at intermediate 
momentum transfer. The static scattering exponent for the diluted 
sol is found to be in good agreement with the percolation predic- 
tion of 1.6, and the quasielastic scattering measurements demon- 
strate the flexibility of the sol clusters. 


4394 Radiation-induced space charge in polymer film ca- 
pacitors. Kurtz, S.R.; Anderson, R.A. (Sandia National Lab- 
oratories, Albuquerque, New Mexico 87185). Applied Physics 
Letters; 49: No. 21, 1484-1486(24 Nov 1986). Contract 
AC04-76DP00789. 

A space-charge mapping technique was used to observe the 
formation of x-ray-induced space charge in poly(ethylene terephth- 
alate) and polystyrene capacitor structures. Electronic transport 
processes, responsible for radiation-induced conductivity in these 
insulators, produced trapped space charge adjacent to the elec- 
trodes. These results were consistent with the conclusions of earlier 
photoconductivity measurements and revealed injection processes 
that limit the buildup of space charge. 


4395 Cryogenic e properties of basic epoxy 
resin systems. Markley, F.W. (Fermi National Accelerator 


Lab., Batavia, IL). pp 119-126 of Advances in cryogenic en- 
gineering: materials, Vol. 32. Reed, R.P.; Clark, A.F.; Hoff- 
man, J.A.; Muniz, D.P. New York, NY; Plenum’ Press 
(1986). (CONF-850814—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 

The compressive properties of short cylindrical samples of 
many different epoxy resin systems have been measured at ambient 
temperature and at 77 degrees Kelvin. These are pure resin systems 
of known chemisiry, without the inorganic fillers or fibrous rein- 
forcements needed in final cryogenic systems. Of course, chemical- 
ly incorporated modifiers, such as flexibilizing resins, have been in- 
cluded. These data should make possible inferences about cryogenic 
properties from molecular structures and provide specific data 
useful to formulators and end users. Measurements on some other 
plastics such as polytetrafluoroethylene (PTFE), polyimides, and 
ultra-high molecular weight polyethylene (UHMWPE) have been 
made for comparison purposes. 


3606 Other Materials 


REFER ALSO TO CITATION(S) 3485, 3517, 3517, 3633, 3639, 3639, 3640, 
3654, 3678, 4028, 4256, 4392, 4361, 4463, 4916, 6278 


4396 (AD-A—170555/7/XAB) Surface damage on GaAs 
induced by reactive ion etching and sputter etching. Pang, 
S.W. (Massachusetts Inst. of Tech., Lexington (USA). Lin- 
= Lab.). Apr 1986. Sp. (JA—5805). NTIS, PC A02/MF 

GaAs surface damage induced by reactive ion etching (RIE) 
using various gases is compared with sputter etching using inert 
gases. Anisotropic etching of GaAs with minimal surface damage 
can be obtained with most of the RIE conditions used. Sputter 
etching using inert gases introduces substantial damage on the 
GaAs surface, and the degree of damage is inversely proportional 
to the ion mass. In addition, it was found that the damage induced 
by Ar sputter etching can be greatly reduced by the introduction of 
reactive gases during etching. Recovery of the diode characteristics 
is observed after removing 500A of the etched surface using wet 


chemical solution or by removing 200A of the etched surface using 
RIE in Cl2 at 30V. 


4397 ee oe Fundamental studies and 
device development in beta silicon carbide. Semiannual 
progress report, 1 February-31 August 1986. Davis, R.F. 
(North Carolina State Univ., Raleigh (USA). School of En- 
gineering). 31 Aug 1986. 56p. (NCSU—243-043-009). NTIS, 
PC A04/MF AO1. 

The research of this period has involved the growth and 
characterization of cubic beta-SiC on hexagonal alpha-SiC sub- 
strates. The resulting films were virtually defect free in contrast to 
those grown on Si. Additional research has included ion implanta- 
tion at temperatures sufficient to achieve significant dynamic an- 
nealing and p-type samples in the as-implanted state. Efforts geared 
to making devices have included 1) the use of the new etchant gas, 
NFs, in the RIE mode and SF6 in the plasma etching mode with 
very positive results in terms of high etch rate and surface smooth- 
ness. MESFET and MOS structures have also been fabricated. 


4398 (BNL—38727) Magnetic excitations in Fe-doped 
MnsSi. Cowley, E.R.; Tomiyoshi, S.; Yamaguchi, Y.; 
Ohashi, M.; Shirane, G. (Rutgers--the State Univ., Camden, 
NJ (USA). Coll. of Arts and Sciences; Tohoku Univ., 
Sendai (Japan). Research Inst. for Iron, Steel and Other 
Metals; Brookhaven National Lab., Upton, NY (USA)). 
Nov 1986. Contract ‘ACO2-76CH00016. 16p. (CONF- 
861111—8). NTIS, PC A02/MF A0l; GPO Dep. File 
Number DE87001462. 

From Conference on magnetism and magnetic materials; Bal- 
timore, MD, USA (17 Nov 1986). 

Inelastic scattering of neutrons has been used to study the 
magnetic excitations in Fe-doped MnsSi at 7K. MnsSi is an incom- 
mensurate antiferromagnet with magnetic Bragg points of the form 
(h,k,1) +- (6,5,5) with 6 = .425. Its magnetic excitations are quali- 
tatively similar to those of the y-Mn alloys, or of the itinerant anti- 
ferromagnet, chromium. The addition of 5 at. % of iron causes the 
value of 5 to change to 1/2, so that the material becomes a com- 
mensurate antiferromagnet, greatly simplifying the shape of the ex- 
citation spectrum. In addition the low Neel temperature (23K) per- 
mits measurements to be extended to energies of several times kT/ 
sub N/. Constant energy scans through a magnetic Bragg point are 
qualitatively consistent with the spin-wave dispersion relation form- 
ing a “cone” around the magnetic Bragg point. Low energy scans 
(1 MeV S AE S 4 MeV) are centered on the Bragg point and flat- 
topped, while at higher energies (5 MeV = AE = 15 MeV) the 
peak is clearly resolved as double. A fit using a damped-harmonic 
oscillator cross section suggests that the slope of the dispersion re- 
lation increases with energy, and that the excitations are highly 
damped. 





4399 (BNL—38745) Magnetic structure of FeC,Q, x 
2D.0. Simizu, S.; Chen, J.Y.; Friedberg, S.A.; Martinez, J. 
(Carnegie-Mellon Univ., Pittsburgh, PA (USA). Dept. of 
Physics; Brookhaven National Lab., Upton, NY (USA)). 
1986. Contract AC02-76CHO00016. 14p. (CONF-861111— 
11). NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE87001461. 

From Conference on magnetism and magnetic materials; Bal- 
timore, MD, USA (17 Nov 1986). 

Long-range spin ordering has been studied in the quasi-one- 
dimensional anti-ferromagnet a-FeC,0, x 2D.20 by neutron diffrac- 
tion on a powdered sample above and below T/sub N/ = 11.7K. 
Data at 14K show essentially the room temperature chemical struc- 
ture. The space group is C2/c, Z=4 and unit cell dimensions are 
a=11.700 A, b=5.568 A and c=9.847 A with B=128.05°. Magnet- 
ic peaks appear at T/sub N/ and data at 10.5K show doubling of 
the unit cell along the b-direction, the chain axis. The ordered 
structure belongs to the magnetic space group P/sub 2b/2/n with 
spins parallel to the b-axis. Cancellation of certain interchain inter- 
actions gives the structure a pronounced 2-dimensional character. 
At T2:=9.5K a discontinuous transition to a second magnetic phase 
occurs with additional doubling of the unit cell in the a-direction. 
Below T2 the symmetry of the magnetic structure is reduced to tri- 
clinic, P/sub 2s/anti 1, with the spins deviating slightly from the b- 
axis. 


4400 (CEA-CONF—8321) Infrared study of ‘y irradiated 
fluoride optical fibers. Abgrall, A.; Boisde, G.; Poulain, M.; 
Cardin, V.; Maze, G. (CEA Centre d'Etudes Nucleaires de 
Fontenay-aux-Roses, 92 (France). Inst. de Recherche Tech- 
nologique et de Developpement Industriel (IRDI)). Jan 
1986. 8p. (CONF-860117—13). NTIS (US Sales Only), PC 
A02/MF A0O1. File Number DE87750046. 

From Los Angeles symposium and exhibition on optical and 
electro-optical engineering; Los Angeles, CA, USA (19 Jan 1986). 

In order to develop infrared optical fiber systems in nuclear 
media, studies are made to know the behavior on line of fluoride 
glass optical fibers under irradiation. The increase of induced loss 
and the influence of the dose rate are given at 2.4 microns. Cycles 
of relaxation at room temperature and y ray exposure allows an im- 
portant bleaching and an unaffected kinetic of losses. Characteriza- 
tion of defects created by y radiation on bulk of ZBLA glass is car- 
ried out by means of electron spin resonance (ESR). A linear kinet- 
ic of ESR signal with dose is observed and possible models for de- 
fects are discussed. 


4401 (CONF-860880—37) Multilayer for x-ray optics: 


— by diode sputtering and tion by = 
lavage Transmission Electron Microscopy. Ziegler, E.; 
ame Y.; Fenske, G. (Argonne National Lab., IL 
(USA)). Jul "1986. Contract W-31-109-ENG-38. 8p. NTIS, 
PC A02/MF A0O1; 1; GPO Dep. File Number DE87001486. 
From 30. SPIE technical symposium on optics and optoelec- 
tronic engineering; San Diego, CA, USA (17 Aug 1986). 

A multilayer with 99 bi-layers and a 2.5 nm period made of 
carbon and tungsten has been produced as a test sample for a diode 
sputtering apparatus and process. The process included Microclea- 
vage Transmission Electron Microscopy as a rapid characterization 
method. 


4402 (DOE/ER/45061—T3) Theoretical and experimen- 
tal study of solid-phase miscibility gaps in III/V quaternary 
alloys. (Utah Univ., Salt Lake City Mens | 1986. Contract 
FGO2. 84ER45061. 1llp. NTIS, PC A02/MF A0l; GPO 
Dep. File Number DE87001746. 

The first 5 years of this DOE supported research was basi- 
cally directed toward understanding for the first time the thermo- 
dynamics of miscibility gaps in III/V solids, the role of solid immis- 
cibility in the growth of new III/V semiconductor materials, the 
effects of metastability on the electrical and optical properties of 
these materials, and the stability of these alloys during annealing 
and processing commonly encountered in device fabrication. 
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4403 (iC—85/157) Behaviour of the time-dependence of 
photoconductivity in a-Si:H calculated by the model for the 
kinetics of the defect creation process under illumination. Gu 
Benyuan; Han Daxing; Li Chenxi. (International Centre for 
Theoretical Physics, Trieste (Italy); Academia Sinica, Beij- 
ing, BJ (China). Inst. of Physics). Oct 1985. ~ NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE86704148. 

The behaviour of the time dependence of photoconductivity 
in a-Si:H has been calculated by the model for the kinetics of the 
defect creation process under illumination. Under the adiabatic ap- 
proximation, the theory of the steady state photoconductivity is 
connected with the spin generation rate equation deriving a set of 
curves for the time dependence of the photoconductivity as well as 
the changes of the density of dangling bonds with time. The behav- 
iour of the curves is strongly dependent on the parameters of band 
tail states and the initial defect density. The results are in agreement 
with experimental data. 12 refs, 7 figs. 


4404 (C—85/206) DC electrical conductivity of ul- 
trathin Ag-Si0 Abu El-Haija, A.J.; Madjid, 
A.H. (International Centre for Theoretical Physics, Trieste 
(Italy); Pennsylvania State Univ., University Park (USA). 
msgs of Physics). Oct 1985. 14p. NTIS _ Sales Only), 
PC A02/MF AO1. File Number DE86704150 

Ultrathin multilayer structures of successive silver and sili- 
con monoxide layer pairs were prepared using evaporation tech- 
niques. Small angle x-ray diffraction and multiple reflection inter- 
ferometric techniques have been used to establish the identity peri- 
ods of samples. A review of the electrical properties is presented. 
Both applied voltage and thermally induced resistance switching 
were observed. These phenomena are described from an empirical 
vantage. 16 refs, 5 figs. 


4405 (iC—85/217) Effect of non-bonding interaction be- 
tween hydrogen atoms on the vibrational spectra of a-Si:H. 
Zhu Bangfen. (International Centre for Theoretical a at 
Trieste (Italy)). Oct 1985. 13p. NTIS = Sales Only), PC 
A02/MF AO1. File Number DE86704151 

The non-bonding interaction between hydrogen atoms is not 
negligible in hydrogenated amorphous silicon with high H-content 
(more than 5 at. %). Under this presupposition, the phonon density 
of states of a-Si:H has been calculated using the Cluster-Bethe-Lat- 
tice Method (CBLM). The results indicate that the non-bonding 
interaction leads to the appearance of a quasi local mode at 213 
cm? observed by Shen and Cardona in far infrared absorption ex- 
periments and to the shift and splitting of a local mode at 2000 
cm~+. A similar conclusion has also been reached for a-Ge:H, a-Si:F 
and a-Si:D. 3 refs, 5 figs, 1 tab. 


4406 (IC—85/219) Temperature dependence of absorp- 
tion spectra of P-type GaP. Mounir, M.; Balloomal, L.S. 
(International Centre for Theoretical Physics, Trieste 
(Italy)). Oct 1985. 9p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86704152. 

The theoretical analysis of the optical absorption due to 
band-impurity (impurity-band) electron transitions involving deep 
impurity levels in semi-conductors is considered. Also the data of 
the experimental absorption spectra of GaP were performed at 
room temperature and the results were found to be in agreement 
with the theoretical results if the electron-phonon interaction is 
taken into consideration. 6 refs, 4 figs. 


4407 (iC—85/223) Hopping ladder and power relaxation 
due to donor-acceptor pairs. Kostadinov, I.Z. (International 
Centre for Theoretical Physics, Trieste (Italy)). Nov 1985. 
18p. NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE86704153. 

Hopping between donor-acceptor pairs leads to peculiar 
temperature dependence of the conductivity and the photoconduc- 
tivity under subband gap illumination in the form of non-linear acti- 
vation energies ladder. The correlated and uncorrelated distribu- 
tions of pairs are considered and the conditions for the ladder exist- 
ence are determined. The relaxation of the carrier concentration 
fluctuations is studied and power type decay is found. The tempera- 
ture dependence of the exponent is calculated in agreement with 
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the non-exponential decay of the pulse excited luminescence ob- 
served by Dean et al. The temperature dependence of the lumines- 
cence intensity also shows variable activation energy as found here. 
The exponent value a= 1.316 is also in agreement with the data for 
crystalline and amorphous materials. 25 refs, 3 figs. 


4408 (IC—86/16) Pair structure and interionic forces in 
molten zinc chloride. Ballone, P.; Pastore, G.; Thakur, J.S.; 
Tosi, M.P. (International Centre for Theoretical Physics, 
Trieste (Italy); International School of Advanced ag 
Trieste (Italy)). Jan 1986. 12p. NTIS (US Sales Only), PC 
A02/MF A0O1. File Number 86704159. 

The structure of glass-forming liquid ZnCl, as observed in 
diffraction experiments presents a number of distinctive features 
that computer simulation in standard ionic models seems unable to 
describe globally. We examine several qualitatively different models 
for 2:1 molten salts, solving them in the hi chain approxi- 
mation. These models are basically of the charged-hard-sphere 
type, supplemented by tt dielectric screening and 
by non-additivity of excluded volumes. In agreement with the simu- 
lation results, a local structure consisting of first-neighbour tetrahe- 
dral coordination for zinc ions inside a chlorine network is simply 
related to suitable values for the ionic radii. The nature of the zinc- 
zinc correlations is shown to reflect more directly the character of 
the bonding, which appears to involve microscopic distortions of 
the electronic shells of the ions and an appreciable angular depend- 
ence of the interionic forces. Qualitative features of effective pair 
potentials which would be consistent with the gross topology of 
ZnCl in liquid and vitreous states are assessed from our analysis. 
15 refs, 1 fig, 1 tab. 


4409 (iC—86/37) Structure and dynamics of molten 
salts. Rovere, M.; Tosi, M.P. (International Centre for The- 
oretical Physics, Trieste (Italy); Trieste Univ. (Italy). Ist. di 
Fisica Teorica). Feb 1986. 169p. NTIS (US Sales Only), PC 
A08/MF AO01. File Number DE86704162. 

Modern techniques of liquid state physics have been success- 
fully used over the last decade to probe the microscopic structure 
and dynamics of a variety of multicomponent liquids in which rela- 
tive ordering of the species is present near freezing. The alkali ha- 
lides are prototypes for this specific type of short range order in 
relation to the nature of bonding, but the systems in question in- 
clude also other monovalent and polyvalent metal-ion halides, 
alkali-based intermetallic compounds, and chalcogen-based alloys. 
A viewpoint is taken in this review which gives attention to rela- 
tions between liquid and solid phase properties across melting for 
compound systems at stoichiometric composition. In addition, large 
deviations from stoichiometry can be realized in the liquid phase, to 
display trends of evolution of structure, bonding and electronic 
states with composition. Refs, 33 figs, 11 tabs. 


4410 (IC—86/38) Some opproperties of Ga-As- 
Alsub(x)Gasub(1-x)As heterojunction grown by low tempera- 
Be 5s phase epitaxy. Yu Lisheng; Liu Hongxun; Zhang 
. a Shumin. (International Centre for Theoretical 
rieste (Italy Mar 1986. NTIS (US Sales 

Ont PC A02/MF AOl1. File Number E86704163. 
GaAs-Alsub(x) Gasub(1-x)As heterojunction was grown by 
liquid phase epitaxy at low growth temperature 650-700 deg. C. 
The series resistance of heterojunction with DH laser structure was 
measured. Doping properties of Mg in GaAs and Alsub(x)Gasub(1- 
x)As were investigated. It is found that impurity concentration of 
Mg as high as 10’*cm~* can be doped easily. The Shubnikov-de- 
Haas oscillation was observed in GaAs-N 
Alsub(0.35)Gasub(0.65)As heterointerface. It is demonstrated that in 
these heterointerfaces there exists 2DEG with some contribution 

from 3D electron of N-AlGaAs layer. 4 refs, 8 figs, 1 tab. 


44ii (JAERI-M—85-125, pp 194-205) ESR of pyro- 
graphite irradiated by ions. Kazuma' 


ta, Yukio; Yugo, Shi- 
fen K Kimura, Toten eo Atomic Energy Research 
Tokai, Ibaraki. Tokai Research Establishment). Aug 
1985. NTIS (US Sales Only), PC A15/MF AOl. File 
Number DE87780024. (CONF-8501100—). 
From 1. joint seminar on atomic physics, solid state physics 
and material science in the energy region of tandem accelerators; 
Tokai, Ibaraki, Japan (9 Jan 1985). 
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The ESR of pyro-graphite was studied by the bombardment 
with various particles such as low energy and high energy ions and 
neutrons. The experimental procedure, the characteristics of various 
irradiations, some features of the ESR spectra, the change of the 
spectra by annealing and the dependence of the spectra 
are reported. Each bombardment produces different paramagnetic 
defects. The characteristics of the defects appear in an annealing 
behavior and temperature dependence of the spectrum. On the low 
energy ion bombardments, spin centers are ascribed to be due to 
localized spins, while the model of thermally hopping spins well de- 
scribs the results in the high energy ion bombardments. The ex- 
change coupling model is still appropriate for the neutron irradia- 
tion. From these experiments, the correlation between lattice de- 
fects and paramagnetic spins is obtained. Further, it should be 
stressed that the nature of spins solely depends on the distribution 
rather than the concentration of defects. (Kako, I.). 


4412 (K/CSD/INF—86/9) Computer modeling of a salt 
powder formation experiment. Kirkpatrick, J.R.; Wendel, 
M.W.; Park, J.E. (Oak Ridge Gaseous Diffusion Plant, TN 
(USA)). Jun 1986. Contract AC05-840T21400. 54p. NTIS, 
PC A04/MF A011; 1; GPO Dep. File Number DE87001638. 

A bench experiment is being performed in which molten 
lithium hydride (LiH) is sprayed into a vessel cooled by liquid ni- 
trogen and containing an argon atmosphere. Solidification of drops 
in the spray occurs during flight through the argon, yielding a 
powder with very low moisture contamination. Data from the ex- 
periment will be used for possible scale-up design of a production 
facility. The cooling process has been simulated using the KIVA 
hydrodynamics code. The first second of a ten-min experiment has 
been simulated, generating droplet dynamics histories, including po- 
sition, velocity, temperature, and phase (solid or liquid). In addi- 
tion, argon temperatures, pressures, and velocities were calculated. 
In the present design, the LiH is to be sprayed downward into the 
vessel near the top plate. The calculations showed that a layer of 
argon, which is much hotter than the average throughout the 
vessel, becomes trapped against the top plate. Since most of the 
droplets have a very high surface-to-volume ratio, they will stop 
within a few millimeters of the injection point and will drift with 
the gas flow. Therefore, injection of the LiH into the upper, hot 
region will cause the droplets to solidify too slowly. To insure the 
most rapid cooling of injected droplets, an alternate design should 
be investigated in which the droplets are sprayed into the cool 
argon near the bottom of the vessel. 


4413 (KIYI—85-1) Transfer diffusion of charge carriers 
in P-Ge, used for fabrication of Ge (Li) detectors of nuclear 
radiations. Gutsul, V.I.; Kirnas, I.G.; Litovchenko, P.G. 
(AN Ukrainskoj SSR, Kiev. Inst. Yadernykh Issledovani)j). 
1985. 50p. (In Russian). NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE87700062. 

In P-Ge the field and temperature dependence of Hall coeffi- 
cient, Hall factor of charge carrier conductivity and mobility has 
been studied theoretically and experimentally. The calculation re- 
sults are compared with experimental data, obtained on P-Ge sam- 
ples for some crystallographic orientations. The concentration of 
depth centers within the initial and specially treated P-Ge mono- 
crystals has been defined. 39 refs.; 10 figs. 


4414 (KIYI—85-2) Theory of neutron-acoustic and neu- 
tron magnetic resonances, Dzyublik, A.Ya. (AN Ukrainskoj 
SSR, Kiev. Inst. Yadernykh Issledovanij). 1985. 24p. (a 
Russian). NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE87700063. 

A general theory of the neutron-acoustic resonance is devel- 
oped for arbitrary geometry of the Lane diffraction of neutrons in a 
vibrating crystal. The resonant suppression or enhancement of the 
anomalous transmission effect, great temporary pulses and multifre- 
quency Pendello sung effect are shown to be possible at mixing of 
the neutron waves in the crystal. The same effects take place at res- 
onant mixing of the neutron waves affected by the radio-frequency 
field (neutron-magnetic resonance). Besides, in this situation there 
arises the multifrequency rotation of the neutron polarization 
vector. 17 refs.; 1 fig. 
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4415 (LBL—21988) Uniaxial stress DLTS of iron-accep- 
tor pairs in silicon. Nolte, D.D.; Haller, E.E.; Omling, P. 
(Lawrence Berkeley Lab., CA (USA); Lund Univ. 
(Sweden). t. of Solid State Science). Mar 1986. Con- 
tract AC03-76SF00098. 8p. (CONF-860895—5). NTIS, PC 
A02/MF AOI; 1; GPO Dep. File Number DE87001889. 

From 14. international conference on defects in semiconduc- 
tors; Paris, France (18 Aug 1986). 

Deep Level Transient Spectroscopy (DLTS) under uniaxial 
stress has been applied to the FeB level at E/sub v/ + 100 MeV in 
silicon, and to both the FeAl(2) and FeAl(1) levels in silicon at E/ 
sub v/ + 130 MeV and E/sub v/ + 200 MeV, respectively. No 
splittings of the DLTS peaks were observed, however large, aniso- 
tropic shifts in the peak temperatures occurred. We modeled ther- 
mal emission to a stress-split valence band to fit the defect energy 
under uniaxial compression. Although these defects exhibit axial 
symmetry in EPR, the stress anisotropy suggests that at the elevat- 
ed temperatures of DLTS the defects freely reorient under applied 
stress according to T2 symmetry of the tetrahedral group. 


4416 (NUREG/CR—4608) EPICOR-II resin degrada- 
tion results from second samples of PF-8 and PF-20. Sanders, 
R.D. Sr., McConnell, J.W. Jr. (EG and G Idaho, Inc., 
Idaho Falls (USA)). Oct 1986. Contract AC07-761D01570. 
44p. (EGG—2452). NTIS, PC A03/MF AOl1 - GPO. File 
Number T187001635. 

The 28 March 1979 accident at Three Mile Island Unit 2 re- 
leased approximately 560,000 gallons of contaminated water to the 
Auxiliary and Fuel Handling Buildings. The water was decontami- 
nated using a demineralization system called EPICOR-II developed 
by Epicor, Inc. The Low-Level Waste Data Base Development - 
EPICOR-II Resin/Liner Investigation Project, funded by the US 
Nuclear Regulatory Commission (NRC), is studying the chemical 
and physical conditions of the synthetic ion exchange resins found 
in several EPICOR-II prefilters. The work is being done by EG & 
G Idaho, Inc., at the Idaho National Engineering Laboratory 
(INEL). This report summarizes results and analyses of the second 
sampling of ion exchange resins from EPICOR-II prefilters PF-8 
and -20. Results are compared with baseline data from tests per- 
formed on unirradiated Epicor, Inc., resins to determine if degrada- 
tion is continuing due to the high internal radiation dose received 
by the EPICOR-II resins. Results also are compared with results 
from the first sampling of the resins from EPICOR-II prefilters PF- 
8 and PF-20, and with those of other researchers. 


4417 (NUREG/CR—4748) Permeameter studies of 
water flow through cement and clay borehole seals in granite, 
basalt and tuff. South, D.L.; Daemen, J.J.K. (Arizona Univ., 
Tucson (USA). Dept. of Mining and Geological Engineer- 
ing). Oct 1986. 278p. NTIS, PC A1l3/MF A01 - GPO. File 
Number T187900100. 

Boreholes near a repository must be sealed to prevent rapid 
migration of radionuclide-contaminated water to the accessible en- 
vironment. The objective of this research is to assess the perform- 
ance of borehole seals under laboratory conditions, particularly 
with regard to varying stress fields. Flow through a sealed bore- 
hole is compared with flow through intact rock. Cement or benton- 
ite seals have been tested in granite, basalt, and welded tuff. The 
main conclusion is that under laboratory conditions, existing com- 
mercial materials can form high quality seals. Triaxial stress 
changes about a borehole do not significantly affect seal perform- 
ance if the rock is stiffer than the seal. Temperature but especially 
moisture variations (drying) significantly degrade the quality of 
cement seals. Performance partially recovers upon resaturation. A 
skillfully sealed borehole may be as impermeable as the host rock. 
Analysis of the influence of relative seal-rock permeabilities shows 
that a plug with permeability one order of magnitude greater than 
that of the rock results in a flow increase through the hole and sur- 
rounding rock of only 1-1/2 times compared to the undisturbed 
rock. Since a borehole is only a small part of the total rock mass, 
the total effect is even less pronounced. The simplest and most ef- 
fective way to decrease flow through a rock-seal system is to in- 
crease the seal length, assuming it can be guaranteed that no domi- 
nant by-pass flowpath through the rock exists. 


4418 (NUREG/CR—4756) Leaching studies of cement- 
based low-level radioactive waste forms. Arora, H.; Dayal, R. 
(Brookhaven National Lab., Upton, NY (USA)). Oct 1986. 
Contract AC02-76CH00016. 55p. (BNL-NUREG—: —52026). 
NTIS, PC A04/MF AOI - GPO. File Number T187001897. 
Tests have been carried out on the leaching of radionuclide- 
doped ion-exchange resins solidified in Portland cement. The re- 
lease of cesium and strontium has been quantified under a range of 
test variables including cyclic wet/dry leaching conditions and dif- 
ferent waste form sizes. The intent of the cyclic leaching effort was 
to simulate actual waste burial conditions as closely as possible in 
the laboratory so that meaningful predictions could be made of 
long-term release under anticipated field conditions. The size scale- 
up work was carried out to develop procedures to estimate full-size 
waste form performance from smaller-scale laboratory samples. 


4419 (PNL—5878) Evaluation of lead-iron-phosphate 
ge a 3 ee ee ee Bunnell, L.R.; 
Strachan, D.M.; Kissinger, H.E.; Hodges, F.N. (Pacific 
Northwest Lab., ” Richland, WA (USA), Sep 1986. Contract 
AC06-76RL01830. 23p. NTIS, PC Ai A0l; 1; GPO 
Dep. File Number DE87001849. 

The lead-iron-phosphate (Pb-Fe-P) glass developed at Oak 
Ridge National Laboratory was evaluated for its potential as an im- 
provement over the current reference nuclear waste form, borosili- 
cate (B-Si) glass. The evaluation was conducted as part of the 
Second Generation HLW Technology Subtask of the Nuclear 
Waste Treatment Program at Pacific Northwest Laboratory. The 
purpose of this work was to investigate possible alternatives to B-Si 
glass as second-generation waste forms. While vitreous Pb-Fe-P 
glass appears to have substantially better chemical durability than 
B-Si glass, severe crystallization or devitrification leading to dete- 
riorated chemical durability would result if this glass were poured 
into large canisters as is the procedure with B-Si glass. Cesium 
leach rates from this crystallized material are orders of magnitude 
greater than those from B-Si glass. Therefore, to realize the poten- 
tial performance advantages of the Pb-Fe-P material in a nuclear 
waste form, the processing method would have to cool the material 
rapidly to retain its vitreous structure. 


4420 (SAND—86-0849C) Effects of 450°C thermal an- 
nealing upon oxygen precipitation in B-doped CZ Si wafers. 
Hahn, S.; Shatas, S.; Stein, H.J.; Arst, M.; Sadana, D.K.; 
Rek, Z.U.; Stojanoff, V. (Siltec Corp., Mountain View, CA 
(USA); Nanosil, Sunnyvale, CA (USA); Sandia — 
Labs., Albuquerque, NM (USA); Signetics Corp., y- 
vale, CA (USA); Stanford Univ., CA USA). Suseford Sy vl 
chrotron Radiation Lab.; Carnegie-Mellon Univ., Pitts- 
burgh, PA (USA)). 1986. Contract AC04-76DP00789. 7p. 
(CONF-860895—4). NTIS, PC A02/MF A0O1; 1; GPO Dep. 
File Number DE87000961. 

From 14. international conference on defects in semiconduc- 
tors; _ France (18 Aug 1986). 

This study investigated effects of 450°C pre-anneal upon 
oxygen precipitation during subsequent low (700°C)-medium 
(950°C) temperature two-step furnace anneals. Measurements were 
made on lightly B-doped CZ Si with low and high carbon concen- 
trations, and on low carbon content medium and heavily B-doped 
CZ Si. Our oxygen precipitation rate and oxide precipitate mor- 
phology data show that both carbon and boron significantly affect 
oxygen precipitation rates and plate-like and polyhedral oxide pre- 
cipitates coexist in wafers with low boron and carbon levels. 


a 


le, 
Livermore National Leb. % cA. cos Pee 16 oa inet Con Con- 
tract W-7405-ENG-48. 23p. (CONF 8e1019—<t. NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE87002382. 
From 10. international vacuum congress and 6. international 
conference on solid surfaces and the 33. national symposium of the 
——: Vacuum Society; Baltimore, MD, USA (27 Oct 1986). 
This report presents information on a relatively new process 
called cathodic arc deposition which is coupled with magnetic en- 
hancement to address each factor with the ultimate objective of in- 
creasing deposition rate. (JDB) 
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4422 Transmission electron microscopy of interfaces uti- 
lizing mean inner potential differences between materials. 
Tafto, J.; Jones, R.H.; Heald, S.M. (Metallurgy and Materi- 
als Science Division, Brookhaven National Laboratory, 
ca New York 11973). aera a 7 lied Ae 60: 

a neon rercen Dec AC02- 
76CHOOG 

i ii a i a a 
face between two materials of different mean inner Coulomb poten- 
tial (Vo) is deflected towards the material with the largest chemical 
bondVochemical bond. It is experimentally demonstrated that this 
effect can be used to determine which of the two materials at an 
interface has the largest Vo and to image interfaces. Examples are 
presented from the SiO./Si (111) interface and from a thin sand- 
wich comprising the Al/Cu/Cr/SiO2/Si(100) interface system. 
Electron energy-loss spectroscopy of electrons deflected at the 
Si(111)/vacuum interface shows a strong surface plasmon peak, and 
with some instrumental improvements this may be a useful spec- 
troscopic technique on buried interfaces. 


4423 ray observation of twin faults in (1,1,1) CdTe 
epitaxial ume and in (1,1,1) Hg/sub 1-//sub x/X/sub x/Te/ 
CdTe superlattices. Hornin R.D.; Staudenmann, J. (De- 
partment of Physics, Ames ratory and Iowa State Uni- 
versity, Ames, Iowa 50011). Applied Physics Letters; 49: No. 
23, 1590-1592(8 Dec 1986). (auieiat W-7405-ENG-82. 

This letter describes x-ray precession photographs of (1,1,1) 
CdTe epitaxial layers on GaAs, CdTe, and Cd/sub 0.96/Zn/sub 
0.04/Te substrates. The precession method is further applied to 
some (1,1,1) Hg/sub 1-//sub x/X/sub x/Te/CdTe superlattices 
where X = Cd or Mn. More than half of the samples used in this 
study were grown by molecular beam epitaxy, others by metalor- 
ganic chemical vapor deposition, and a few by liquid phase epitaxy. 
The results unambiguously show that the common (1,1,1) face cen- 
tered cubic twin fault, or stacking disorder, seen in bulk growth 
methods also exhibits its effects with the mentioned layer deposition 
growth techniques, except when liquid phase epitaxy is used. It 
seems that the twinning is intrinsic to the (1,1,1) growth in face 
centered cubic systems. In addition, devices with twin domains may 
have lower electronic mobilities. It further means that more experi- 
mental work is needed to produce untwinned single-crystal materi- 
als deposited by molecular beam techniques. 


4424 Morphology of Au/GaAs interfaces. Liliental- 
Weber, ii Washburn, J.; Newman, N.; Spicer, W.E.; 
Weber, E.R. (Materials and Molecular Research Division, 
Lawrence Berkeley Laboratory, University of California, 
Berkeley, California 94720). Applied Physics Letters; 49: No. 
22, 1514-1516(1 Dec 1986). Contract AC03-76SF00098. 

The interface morphology of gold contacts on ultrahigh 
vacuum (UHV) cleaved, air-exposed, and chemically prepared 
GaAs surfaces has been studied by electron microscopy. Diodes 
formed on atomically clean cleaved (110) GaAs surfaces, subse- 
quently annealed at 405 °C, were found to have flat interfaces. In 
contrast, diodes formed on air-exposed and chemically prepared 
GaAs surfaces, also subsequently annealed at 405 °C, were found to 
have rough and uneven interfaces with a large number of protru- 
sions extending into the semiconductor. They have different orien- 
tation relationships with the GaAs substrate than the diodes pre- 
pared in situ in UHV. The results of this study show that, upon an- 
nealing, the interfacial chemistry and morphology depend strongly 
on the surface preparation of GaAs before gold deposition. 


4425 Theoretical study of the electronic properties of se- 

ices. Wu, G.Y.; Smith, D.L.; Mailhiot, 
C.; McGill, T.C. (T. J. Watson, Sr., Laboratory of Applied 
Ph ics, California Institute of Technology, Pasadena, Cali- 
fms § aa Applied Physics Letters; 49: No. 22, 1551- 
1553(1 Dec 1986). 

We present the first theoretical study of the electronic prop- 
erties of superlattices formed from semimagnetic semiconductors. 
We explicitly consider the Cd/sub 0.8/Mn/sub 0.2/Te/Cd/sub 0.7/ 
Mn/sub 0.3/Te superlattice system. We show magnetic field split- 
tings both including (zero spin temperature) and neglecting (high 
spin temperature) the exchange interaction. We find that the ex- 
change interaction dominates the magnetic effects. We present cal- 


studies of CdTe(100) and the Ag- 
Surface structure, wth 


gro behavior, 
barrier, photovoltage. John, P.; Miller, 
3 Hsieh, T.C.; S A.P.; Wachs, A.L.; Chiang, T 
(Department of Phytes and Materials Research pn Hada 
ersity of Illinois at Urbana-Champaign, Urbana, Illinois 
61801). Physical Review [Section] B: Condensed Matter; 34: 
No. 10, 6704-6712(15 Nov 1986). Contract AC02- 
76ERO1198. 

The clean CdTe(100) surface prepared by sputtering and an- 
nealing was studied with high-energy electron diffraction (HEED) 
and photoemission. HEED showed the surface to be a one-domain, 
(2 x 1) reconstruction. Photoemission spectra showed two surface- 
shifted components for the Cd 4d core level, with an intensity ratio 
of about 1:3, accounting for nearly an entire atomic layer. No sur- 
face-induced shifts for the Te 4d core level were detected. A model 
is proposed for the surface structure in which the surface layer is 
free of Te, and Cd atoms form dimers resulting in a (2 x 1) recon- 
struction; in addition, about (1/4) of the surface area is covered by 
excess loosely attached Cd atoms. Ag was evaporated on the sur- 
face at room temperature and found to grow three dimensionally in 
the [111] direction. The Ag was found to interact only weakly with 
the substrate, although the Cd atoms originally loosely bound on 
top of the surface were found to float on the evaporated Ag is- 
lands. A small coverage-dependent surface photovoltage, induced 
by the synchrotron radiation used for photoemission, was observed; 
with this effect taken into account, band bending was monitored, 
the final Fermi-level position being near 0.96 eV above the valence- 
band maximum. This corresponds to a Schottky-barrier height of 
about 0.60 eV for the n-type sample used in this experiment. The 
mechanism for generation of the surface photovoltage will be dis- 
cussed. 


4427 Electrochromic solar attenuation in crystalline and 
amorphous Li/sub x/WO/sub 3/. Cogan, S.F.; Plante, T.D.; 
Parker, M.A.; Rauh, R.D. (EIC Labs., Inc., Norwood, MA, 
1eGy Solar Energy Materials; 14: No. 3-5, 185-193(Nov 

Presented at the Optical materials technology for energy ef- 
ficiency and solar energy conversion 4th conference, San Diego, 
CA, USA, 20-22 August 1985. 

The evolution of reflective and absorptive optical modula- 
tion in crystalline and amorphous Li/sub x/WO/sub 3/ as a func- 
tion of electrochemical lithium insertion is reported. The solar at- 
tenuation from the optical modulation data in crystalline and amor- 
phous Li/sub x/WO/sub 3/ has been calculated from the experi- 
mental data and the relative magnitudes of the visible and near-in- 
frared attenuation in each material compared. The results indicate 
that the ‘free-electron’ modulation, inherent in crystalline electroch- 
romic materials, selectively attenuates the solar near-infrared and 
may be used to conserve daylighting during electrochromic 
window operation. The daylighting selectivity is demonstrated in a 
tandem electrochromic cell comprised of c-Li/sub x/WO/sub 3/ 
and a low coloration efficiency a-Nb/sub 2/O/sub 5/ oxide counter 
electrode. 8 figs., 20 refs. 


Recent research related to the development of elec- 
pon windows. Goldner, R.B.; Chapman, R.L.; Foley, 
G.; Goldner, E.L.; Haas, T.; Norton, P.; Seward, G.; Wong, 
KK. (Tufts Univ., Medford, MA, USA). Solar Energy Ma- 
terials; 14: No. 3-5, 195-203(Nov 1986). 

Presented at the Optical materials technology for energy ef- 
ficiency and solar energy conversion 4th conference, San Diego, 
CA, = 20-22 August 1985. 

The results of recent research on each of the layers of a 
solid-state multilayer structure for electrochromic windows are re- 
viewed. This includes a review of the requirements of the multilay- 
er structure for building windows and especially the need to have 
an electrochemically balanced system. The results indicate that 
excess free electron scattering in polycrystalline WO/sub 3/ films 
(the electrochromic layer) is not only the source of lower than de- 
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sired reflectivity modulation, but it is also the major source of 
higher than desired absorptivity modulation. Research on LiAIF/ 
sub 4/ indicates that it is a viable candidate for the ion conducting 
layer, being a good lithium ion conductor and a good electronic in- 
sulator. Finally, it has been recently discovered that tin-doped and 
undoped In/sub 2/O/sub 3/ films are mixed conductors, exhibiting 
lithium ion injection/extraction. This is significant since such films 
could possibly serve in the dual capacity of counterelectrode and 
transparent conductor, thereby reducing the complexity, the techni- 
cal problems, and the cost of electrochromic window assemblies. 5 
figs., 11 refs. 


4429 Lattice relaxation accompanying carrier capture 
and emission by deep electronic levels in semiconductors. 
Samara, G.A.; Barnes, C.E. (Sandia National Laboratories, 
Albuquerque, "New Mexico 87185). Physical Review Letters; 
57: No. 16, 2069-2072(20 Oct 1986). Contract AC04- 
76DP00789. 

It is proposed that measurements of the isothermal pressure 
dependences of emission rates and capture cross sections can pro- 
vide a quantitative measure of the lattice volume relaxation accom- 
panying carrier capture and emission processes by deep levels. The 
method is demonstrated for the gold acceptor and the oxygen-va- 
cancy pair (A-center) levels in silicon. The results represent what is 
believed to be the first quantitative determinations of these relax- 
ations for any deep levels in any semiconductor. 


4430 Isotope-induced symmetry change in dynamic semi- 
conductor defects. Kahn, J.M.; Falicov, L.M.; Haller, E.E. 
(University of California and Lawrence Berkeley Laborato- 
ry, Berkeley, California 94720). Physical Review Letters; 57: 
No. 16, 2077-2080(20 Oct 1986). Contract AC03-76SF00098. 

Two hydrogen nuclei and a hole bind to the triple acceptor 
copper in germanium. The result is a single acceptor whose elec- 
tronic states are modified by a coupling to the zero-point motion of 
the nuclei. That motion displays a qualitative change from rotation 
to libration induced by an increase in hydrogen isotopic mass. The 
acceptor A(CuHe) has full tetrahedral symmetry and a complex 
ground-state manifold. All heavier isotope combinations display 
only a single ground-state component of symmetry lower than tet- 
rahedral. 


4431 Chemical synthesis of thin films and supported 
crystals by oxidation of zintl anions. Haushalter, R.C. (to 
Dept. of Energy, Washington, DC). US Patent 4,617,204. 14 
Oct 1986. Filed date 28 Jun 1985. v.p. 

A process is described for sensitizing a surface of a substrate 
which consists of: selecting an organic, inorganic or metallic sub- 
strate composed predominantly of a supporting matrix reducibly by 
a polyatomic main group metal anion in a redox reaction by the 
transfer of electrons to the substrate, forming a solution of a salt 
composed of alkali metal cations and polyatomic main group metal 
anions, treating the surface with the solution to oxidize the main 
group metal anions, to reduce the substrate by the transfer of elec- 
trons thereto and the formation thereby of a negatively charged 
matrix, to transfer the alkali metal cations to the substrate, and to 
deposit the main group metal on the surface of the substrate to 
form a modified surface of the substrate, and treating the modified 
surface with a solution of a salt of a transition metal cation to ex- 
tract at least a portion of the alkali metal cations from the substrate 
and deposit the transition metal in elemental form on the modified 
surface. 


4432 Electrical conductivity measurements in shock 
compressed liquid nitrogen. Hamilton, D.C.; Mitchell, A.C.; 
Nellis, W.J. (L. Livermore National Lab., Livermore, CA). 
pp 473-476 of Shock waves in condensed matter. Gupta, 

M. New York, NY; Plenum Press (1986). (CONF- 
850736—). 

From American Physical Society conference on 
shock waves in condensed matter; Spokane, WA, USA (22 Jul 
1985). 

The electrical conductivity of shock compressed liquid nitro- 
gen was measured in the pressure range 20-50 GPa using a two- 
stage light-gas gun. The conductivities covered a range 4 X 1072-1 
X 10? ohm™' cm~1. The data are discussed in terms of a liquid semi- 
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conductor model below the onset of the dissociative phase transi- 
tion at 30 GPa. 


4433 Rapid heating of gas/small-particle mixture. 
Wang, K.Y.; Yuen, W.W. (Solar Energy Research Institute, 
Golden, CO). pp 17-24 of Radiation in energy systems. 
Tong, T.W.; Modest, M.F. New York, NY; American Soci- 
ety of Mechanical Engineers (1986). (CONF-860612—). 

From 4. AIAA/ASME thermophysics and heat transfer con- 
ference; Boston, MA, USA (2 Jun 1986). 

The concept of using a mixture of particles and air as a 
medium to absorb radiative energy has been proposed for various 
applications. In this paper, carbon particles mixed with gas form a 
medium that absorbs radiation from sources such as concentrated 
solar energy. A single-particle, two-temperature model is used to 
study the transient temperature of the particle/gas mixture as it un- 
dergoes a constant pressure ion process. The results indicate 


expansion 
that for particles smaller than 1 ym in diameter, the surrounding air 
can be heated as quickly as the particles, while for particles larger 
than 1 mm in diameter, the air temperature stays relatively un- 
changed and the particles are heated to a very high temperature. 
The effect of scattering from the particles is also examined, reveal- 
ing that such a contribution is insignificant for small particles. 


4434 The effect of shock pressure and temperature on 
Oe Cae tae ae M.J.; Graham, 
R.A. (Sandia National Labs., a NM). pp 369- 
384 of Metallurgical applications shock wave and 
strain rate phenomena. Murr, L.E.; Staudhammer, K.P. 
Meyers, M.A. New York, NY; Marcel Dekker Inc. "(1986) 
(CONF-850770—). 

From EXPLOMET ’85 - international conference on metal- 
lurgical applications of shock wave and high strain-rate phenomena; 
Portland, OR, USA (28 Jul 1985). 

Annealed high purity rutile powders were shock loaded to 
peak pressures between 5 and 22 GPa and peak temperatures be- 
tween 80 and 500°C, and then examined by transmission electron 
microscopy. Unusually large concentrations of dislocations were 
observed even at the lowest pressure. They increased in density 
rapidly with peak pressure, exceeding 10/sup 11/cm/sup -2/ above 
8 GPa. Twinning was present at all pressures, but was more diffi- 
cult to discern amid the dense substructure at higher pressures. 
Cleavage was common at 5-8 GPa, but rare at higher temperatures. 
Recrystallized grains were observed at 16 GPa and 500°C. The oc- 
currence of slip or twinning was affected by crystal orientation. 
Particle size and grain size were not significantly altered by shock 
compression. Slip on planes was observed for the first time for this 
material. Crystallographic shear defects were not observed. 


X-ray diffraction studies on shock-modified materi- 
ams, Morosin, B.; Graham, R.A. (Shock Wave and Explo- 
sives Physics, Sandia National Labs., Albuquerque, NM). pp 
1037-1050 of Metallurgical applications of shock wave and 
high strain rate phenomena. Murr, L.E.; Staudhammer, 
K.P.; Meyers, M.A. New York, NY; Marcel Dekker Inc. 
(1986). (CONF-850770—). 

From EXPLOMET '85 - international conference on metal- 
lurgical applications of shock wave and high strain-rate phenomena; 
Portland, OR, USA (28 Jul 1985). 

Detailed analysis of broadened x-ray diffraction peak profiles 
has yield information on the resulting residual lattice strain and re- 
duced coherent domain (crystallite) crystallite size on a range of 
materials subjected to high pressure shock loading. Strain and size 
values are dependent on various procedures and models used for 
analysis of such peak profiles; however, trends on such strain and 
size data as a function of shock-loading pressure and shock temper- 
ature depend very strongly on the material. For example, shock- 
modified rutile shows annealing behavior at modest shock compres- 
sion (20-27 GPa) due to shock temperature. Alumina and aluminum 
nitride appear to saturate to high strain values at the same condi- 
tions. Titanium diboride appears to show a pressure threshold in 
excess of 10 GPa before any plastic deformation occurs. The unusu- 
ally large plastic deformation achieved in brittle inorganic powders 
indicates the unique nature of shock deformation; such deforma- 
tions are not typically achieved by using other techniques. Such de- 
fective materials exhibit increased chemical activity and present the 





potential for synthesis of new substances as well as an opportunity 
to influence materials technology. 


4436 of dislocation kinetics across shocks. 
Stout, R.B. (Univ. of California, Lawrence Livermore Na- 
tional Lab., P.O. Box 808, Livermore, CA 94550). pp 385- 
403 of Metallurgical applications of shock wave and 
strain rate phenomena. Murr, L.E.; Staudhammer, K.P.; 
Meyers, M.A. New York, NY; Marcel Dekker Inc. (1986). 
(CONF- 850770—). Contract W-7405-ENG-48. 

From EXPLOMET '85 - international conference on metal- 
lurgical applications of shock wave and high strain-rate phenomena; 
ome OR, USA (28 Jul 1985). 

classical continuum analysis for possible propagating 
spatial ‘aecdene for mass density, velocity, stress, and energy 
across a shock front does not explicitly consider the possibility inate 
discontinuity in the dislocation density function. One reason for not 
previously considering this possibility is that the dislocation density 
function does not appear explicitly in the mathematical representa- 
tion for deformation in a continuum approach. For purposes of a 
more physically realistic model, a discontinuum formulation that 
does represent interatomic discontinuities and does have an explicit- 
ly dislocation density dependent deformation and thermodynamics 
has been developed. Based on this formulation, a discontinuum 
analysis for a discontinuity in the dislocation density function, as 
well as the mass density, velocity, stress and energy across a shock 
is described. In the limit of no dislocation kinetics, the discontin- 
uum shock conditions reduce to the continuum shock conditions. A 
nonequilibrium thermodynamics is formulated that partitions the 
work rate at the shock front into different energetic components of 
internal energy. A relationship is derived for the propagation veloc- 
ity of the shock front in terms of the strain discontinuity and dislo- 
cation kinetics across the shock front. Because of recent experi- 
ments that studied the change in dislocation density resulting from 
strong shocks, it is believed that these discontinuum shock condi- 
tions will be useful to interpret, analyze, and design experiments. 
insulators: Mechanisms and 


4437 Arc damage to railgun 
consequences, Parker, J.V.; Parsons, W.M. Alamos Na- 
tional Lab., Los Alamos, NM 87545). pp 62 of Conference 
record of the 1984 IEEE international conference on plasma 
science. Piscataway, NJ; IEEE Service Center (1984). 
(CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, ~ USA (14 May 1984). 

substantial reduction in performance due to surface con- 

suite, tanta dented tavied Teas t enen tae 
railgun. Some simple experiments have been carried out to deter- 
mine the mechanism which creates this conducting path and to de- 
velop techniques for eliminating or lessening its effects. The DC re- 
sistance of the railgun after each test was 100-300 ohms at 9 volts. 
This resistance is too high to account for the observed current loss. 
The railgun was then discharged a third time at a reduced current 
level of 25 kA without cleaning and without a projectile. A brief 
(~300 ps) plasma conduction phase was observed after which the 
railgun walls conducted the discharge current in a resistive mode at 
4-5 milliohms. A minimum voltage of ~30 volts was required to 
maintain conduction, indicating a conduction mechanism which is 
not entirely ohmic. 
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REFER ALSO TO CITATION(S) 3434, 3498, 3750, 3822, 4344, 4345, 4495, 
4501, 4548, 4549, 4610, 5044, 5173, 5194, 5380, 5669 


4438 (CONF-8609132—11) Small sample analysis using 
sputter atomization/resonance ionization mass spectrometry. 
Christie, W.H.; Goeringer, D.E. (Oak Ridge National Lab., 
TN (USA)). 1986. Contract AC05-840R21400. 6p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE87000362. 

From Resonance ionization spectroscopy and its application; 
Swansea, UK (7 Sep 1986). 

We have used secondary ion mass spectrometry (SIMS) to 
investigate the emission of ions via argon sputtering from U metal, 
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UOk:, and UsOs samples. We have also used laser resonance ioniza- 
tion techniques to study argon-sputtered neutral atoms and mole- 
cules emitted from these same samples. For the case of U metal, a 
significant enhancement in detection sensitivity for U is obtained 
via SA/RIMS. For U in the fully oxidized form (UsOs), SA/RIMS 
offers no improvement in U detection sensitivity over conventional 
SIMS when sputtering with argon. 9 refs., 1 fig., 2 tabs. 


4439 (CONF-8610149—1) Resin bead 

applied to fuel burn-up and fissile inventories. Smith, DH: 
Walker, R.L.; Carter, J.A. (Oak Ridge National Lab., 
(USA). Analytical Chemistry Div.). 1986. Contract AC05- 
840OR21400. 19p. NTIS, PC A02/MF A0Ol; 1; GPO Dep. 
File Number DE87000292. 

From Advisory group meeting on comparison of nuclear an- 
alytical methods with competitive methods; Oak Ridge, TN, USA 
(3 Oct 1986). 

A new technique has been developed that allows acquisition 
of samples from matrices difficult to access. While the examples 
given in this paper are from the nuclear field, the technique is read- 
ily modified to address other areas. The technique involves obtain- 
ing samples on resin beads; each bead then comprises a sample for 
mass spectrometric analysis. Through the application of isotope di- 
lution, concentrations of the target elements can be obtained in ad- 
dition to their isotopic compositions. Examples of application of 
this technique are given for U, Pu, and Nd. 19 refs., 3 figs., 3 tabs. 


4440 (DOE/ER/10604—6) Metal ion complexation by 
ionizable crown ethers. Bartsch, R.A. (Texas Tech Univ., 
Lubbock (USA). Dept. of Chemistry and Biochemistry). 15 
Jul 1986. Contract AS05-80ER 10604. 1lp. NTIS, PC A02/ 
MF A01; GPO Dep. File Number DE87000650. 

Since the last informal progress report, research has been fo- 
cused upon the synthesis and characterization of novel ionizable 
multidentate ligands and their application in competitive solvent ex- 
traction and liquid membrane transport of alkali metal cations and 
alkaline earth cations. During the report period, considerable atten- 
tion has been devoted to obtaining a better understanding of the 
factors which influence the efficiencies and selectivities of alkali 
metal cation solvent extraction by lipophilic crown ether carboxylic 
acids. 


4441 (DOE/ER/10624—5) Solid-surface luminescence 
analysis, report, 1 June 1983-31 October 1985. Hur- 
tubise, R.J. (Wyoming Univ., Laramie (USA). Dept. of 
Chemistry). 5 Nov 1985. Contract AC02-80ER10624. 15p. 
NTIS, PC A02/MF A0O1l; GPO Dep. File Number 
DE87001349. 

The various subjects studied in this report are: spectral tech- 
niques in the study of hydroxyl aromatics and aromatic hydrocar- 
bons; room temperature phosphorescence lifetimes and intensities of 

ic acid; quantum efficiencies; solvent interactions with 
surfaces; the effect of relative humidity and gases on room tempera- 
ture fluorescence and room temperature phosphorescence; and the 
effect of temperature on solid surface fluorescence and phosphores- 
cence. Other sections of the report deal with: instrument modifica- 
tions and construction of new accessories; polyacrylic acid en- 
hanced luminescence; luminescence derivative spectroscopy; total 
solid-surface room temperature luminescence analysis of mixtures; 
luminescence of selected model aromatic carbonyl compounds ad- 
sorbed on several solid surfaces; cyclodextrin induced solid-surface 
room temperature luminescence of selected compounds; and new 
luminescence spectrometer. 21 refs. (PLG) 


4442 (EUR—9546) Selective separation of H2S from gas 
streams containing CO.. Rescalli, C. (Commission of the Eu- 
ropean Communities, Luxembourg). 1985. 52p. (In Italian). 
European Community Information Service, 2100 M St., 
NW, Suite 707, Washington, DC 20037. 

The selective removal of H2S from gaseous mixtures con- 
taining CO, is a problem which has been examined for a long time 
and which is not yet efficiently solved. The object of our research 
concerns a highly selective process based on the reactivity differ- 
ence between HeS and CO, towards tertiary amines in suitable an- 
hydrous solvents, with energetic advantages since COs is left in the 
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main gas stream. Possible applications are very numerous in the 
field of natural gas and in the preparation of synthesis gas. An ex- 
perimental laboratory work has been carried out concerning said 
selective separation of H2S. Various amine-solvent combinations 
have been tested and, from vapour-liquid equilibrium determina- 
tions at various pressures and temperatures a selection among dif- 
ferent absorbing media has been made. Subsequently the best 
amine-solvent combinations have been studied in a pilot plant in 
order to collect further information on their behaviour and on the 
real possibility of using them in an industrial plant. Particularly, at 
standard conditions, tests have been carried out to determine and 
compare the minimum ratio acid gas feed/solvent stream that 
allows the recovery from the top of the column of a gaseous stream 
with <= 1 p HS discharged from the bottom of the absorber 
with the minimum amount possible of COs. 


(AEA-TECDOC—380, pp 75-78) Evaluation of 
methods for monitoring petroleum hydrocarbons in marine 
Burns, K.A.; Cenciarini, J. Jun 1986. NTIS (US 
Sales Only), PC A06/MF A01. File Number DE87700127. 
In International Laboratory of Marine Radioactivity. Bienni- 

al report 1983-1984. 


(IAEA-TECDOC—380, pp 79-80) Analysis of in- 
dividual halogenated hydrocarbon contaminants. Burns, K.A.; 
Villeneuve, J.P.; Cattini, C. Jun 1986. NTIS (US Sales 
Only), PC ‘A06/MF AOI. File Number DE87700127. 
In International Laboratory of Marine Radioactivity. Bienni- 
al report 1983-1984. 


4445 (IAEA-TECDOC—380, pp 80-83) Steps toward 
developing combined analytical procedures for halogenated 
and other hydrocarbon cauuanie. Burns, K.A.; Villen- 
euve, J.P.; Cenciarini, J.; Cattini, C. Jun 1986. NTIS (US 
Sales Only), PC A06/MF AO1. File Number DE87700127. 

In International Laboratory of Marine Radioactivity. Bienni- 
al report 1983-1984. 


(IAEA-TECDOC—380, pp 84-86) Development, 
ae and intercalibration of reference methods for marine 
pollution studies. Aston, S. Jun 1986. NTIS (US Sales Only), 
PC A06/MF AO1. File Number DE87700127. 

In International Laboratory of Marine Radioactivity. Bienni- 
al report 1983-1984. 


4447 (IAEA-TECDOC—380, pp 106) Training mission 
for hydrocarbon analysis in the Sultanate of Oman, Deren- 
bach, J.B. Jun 1986. NTIS (US Sales Only), PC A06/MF 
A01. File Number DE87700127. 

In International Laboratory of Marine Radioactivity. Bienni- 
al report 1983-1984. 


4448 (AEA-TECDOC—380, pp 17-18) Determination 
of radium isotopes in solid samples by alpha-spectrometry. 
Bojanowski, R. Jun 1986. NTIS (US Sales Only), PC A06/ 
MF A0O1. File Number DE87700127. 

In International Laboratory of Marine Radioactivity. Bienni- 
al report 1983-1984. 


(IAEA- TECDOC—380, pp 19) Radiochemical 
mee for determining **’ Ac in sediments. Bojanowski, R.; 
Holm, E.; Whitehead, N.; Parsi, P. Jun 1986. NTIS (US 
Sales Only), PC A06/MF A01. File Number DE87700127. 
In International Laboratory of Marine Radioactivity. Bienni- 
al report 1983-1984. 


of pe A methods for determining ®°Tc and 
Holm, E.; Ballestra, S.; Gastaud, J.; Lopez, J.J.; Barci, G. 
(International Atomic. Energy Agency, Monaco-Ville, 
Monaco. Lab. of Marine Radioactivity; Nice Univ., Dept. 
of Chemistry, France). Jun 1986. NTIS (US Sales. Only), 
PC A06/MF AO0O1. File Number DE87700127. 

In International Laboratory of Marine Radioactivity. Bienni- 
al report 1983-1984. 


(AEA-TECDOC—380, pp 20-21) a 
p- 


4451 (IAEA-TECDOC—380, pp 21-22) Attempt at im- 
neutron activation. 


proving actinide analysis by 

N.E.; Holm, E.; Veselsky, J. (International Atomic Energy 
Agency, Monaco-Ville, Monaco. Lab. of Marine Radioac- 
tivity; International Atomic Ener, orgy A; ae, Seibersdorf, 
Austria. Laboratories). Jun 1986. S (US Sales Only), PC 
A06/MF A01. File Number DE87700127. 

In International Laboratory of Marine Radioactivity. Bienni- 
al report 1983-1984. 


4452 (IAEA-TECDOC—380, pp 23-24) Analytical 
quality assurance programme. Bojanowski, R.; Holm, E,; 
Ballestra, S.; Vas, D.; Vegelia, A. (International Atomic 
Energy Agency, Monaco-Ville, Monaco. Lab. of Marine 
Radioactivity; Centre Scientifique de Monaco, Monte 
Carlo). Jun 1986. NTIS (US Sales Only), PC A06/MF AO1. 
File Number DE87700127. 

In International Laboratory of Marine Radioactivity. Bienni- 
al report 1983-1984. 


4453 (INIS-BR—537-Vol.1, pp vp) Zirconium project 
at IPEN-CNEN/SP. Part 3 - Obtainment of of metallic zirconi- 
um. Monzani, D.; Ricci, D.R.; Camargo, E.C. e; Seo, 
E.S.M.; Monteiro, J.C.S.; Paschoal, J.O.A. (Instituto de Pes- 
quisas Energeticas e Nucleares, Sao Paulo, Brazil). 1986. (In 
Portuguese). NTIS (US Sales Only), PC A1o/MP A01. File 
Number DE87700030. (CONF-860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

The second stage of Project Zirconium, which is being de- 
veloped is presented. This stage consists of the study of a) a process 
for the chlorination of ZrO. to obtain the compound ZrCh; b) a 
process for magneisothermic reduction of ZrCl to obtain metallic 
zirconium. This study views as its objective the installation of a 
pilot plant to produce metallic zirconium in the form of sponge. 


4454 (JAERI-M—85-028) Cooperative analysis on haf- 
nium in zirconium and zirconium alloys using inductively cou- 
pled plasma atomic emission spectrometry. (Japan Atomic 
Energy Research Inst., Tokyo). Mar 1985. 53D. ( (in Ja 
nese). NTIS (US Sales Only), PC A04/MF AOl1. ile 
Number DE87700113. 

The Second Sub-Committee on Zircaloy Analysis, under 
Committee on Analytical Chemistry of Nuclear Fuels and Reactor 
Materials, JAERI, carried out a cooperative analysis with the fif- 
teen laboratories on the determination of hafnium in zirconium and 
its alloys to evaluate the practical applications of inductively cou- 
pled plasma (ICP) and direct current plasma (DCP) emission spec- 
trometry. This report describes the sample decomposition methods, 
determination conditions and procedures, and analytical results. 
The results obtained for hafnium in cooperative samples (JAERI 
CRMs Z14 and Z16, and NBS SRM’s 1234 to 1239) were com- 
pared with certified values or analytical values obtained by isotope 
dilution mass spectrometry (IDMS) in JAERI, and were in ex- 
tremely good agreement with those values. ICP and DCP emission 
spectrometry were shown to be an effective field techniques for de- 
termining hafnium (contents 30 to 250 ppm) in zirconium and its 
alloys. 


4455 (JAERI-M—86-032) Determination of plutonium 
in nitric acid solution by spectrophotometry of Pu(VD). Muto, 
Hiroshi; Yoshida, Zenko; Aoyagi, Hisao; Adachi, Takeo; 
Komori, Takuji. (Japan Atomic Energy Research Inst., 
Tokyo; Japan Atomic Energy Research Inst., Tokai, Ibar- 
aki. Tokai Research Establishment). Mar 1986. 16p. (in J: 
anese). NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE877001 14. 

Spectrophotometric determination of plutonium based on a 
specific absorption of Pu(VI) was investigated. It was confirmed 
that, when Ce(IV) was added to the nitric acid solution containing 
Pu(IV) and/or Pu(II}), plutonium ion was oxidized rapidly and 
completely into Pu(VI). The concentration of plutonium in the 
sample solution, therefore, could be determined by adding Ce(IV) 
to the solution and then by measuring the height of a sharp absorp- 
tion peak at around 833 nm due to Pu(VI). The molar extinction 





coefficient of this peak was ca. 450. The linear relation between ab- 
sorbance and the concentration of plutonium was obtained over the 
concentration range of 5-600 pg/ml of plutonium. Relative standard 
deviation for the determination of 5-20 pg/ml of plutonium was 
less than 5%, when the determinations were repeated five times. 
Uranium, neptunium, and americium are considered not to disturb 
the measurement of the absorbance at around 833 nm. When the 
spectrophotometric measurement was performed with flowing the 
sample solution and by injecting Ce(IV) to the sample immediately 
before the absorption cell, the identical linearity between absor- 
bance and the concentration of plutonium was obtained. This indi- 
cates that this method is feasible to in-line analysis of plutonium i in 
the nitric acid solution involved in Purex process for reprocessing 
the spent fuel. 


4456 (PB—86-242245/XAB) Storage and pre-neutron- 
activation-analysis treatment for trace-element analysis in 
urine. Blotcky, A.J.; Rack, E.P. (Veterans Administration 
Medical Center, Omaha, NE (USA)). 29 Oct 1985. 10p. 
NTIS, PC A04/MF AOI. 

The problems regarding storage and pre-neutron-activation- 
analysis treatment for the elements aluminum, calcium, vanadium, 
selenium, copper, iodine, zinc, manganese, and magnesium in a 
urine matrix are reviewed. The type of collection and storage pro- 
cedure and pre-neutron activation analysis treatment of urine 
depend on the specific trace element; that is, its inherent physical 
and chemical properties. Specifically polyethylene in teflon contain- 
ers are the most suitable for general determinations. Whether any 
preservative is added would depend upon the stability of the trace 
element and its tendency for surface adsorption. Preferably, pre- 
servatives should contain no radioactivatable elements for maxi- 
mum efficacy. Freeze drying or packing urine shipments under dry 
ice needs to be explored on an individual basis. Each pre- or post- 
neutron activation analysis treatment is specific and optimized for 
the trace element analyzed. 


4457 (PNL-SA—13785) Anomalous linewidths and peak 
height ratios in continuous-wave RIMS. Whitaker, T.J.; 
Cannon, B.D.; Gerke, G.K.; Bushaw, B.A. (Pacific North- 
west Lab., Richland, WA (USA)). Aug 1986. Contract 
AC06-76RL01830. 7p. (CONF-8609132—10). NTIS, PC 
A02/MF A01; 1; GPO Dep. File Number DE87000448 

From Resonance ionization spectroscopy and its application; 
Swansea, UK (7 Sep 1986). 

This paper describes effects of optical pumping in certain 
RIMS experiments. We show that anomalous peak height ratios and 
broadening effects can result from optically-induced redistribution 
of magnetic substate populations. We also show how lineshapes and 
peak heights in RIMS can be altered by branching to metastable 
electronic states. 6 refs., 5 figs., 1 tab. 


4458 Multimode ionization cell for gas chromatographic 
detection. Wise, M.B.; Buchanan, M.V.; Parks, S.K.; Haas 
J.W. III. (Organic Analysis Group, Analytical Chemistry 
Division, Oak Ridge National Laboratory, Oak Ridge, Ten- 
nessee 37830). Review of Scientific Instruments; 57: No. 12, 
3075-3080(Dec 1986). Contract AC05-840R21400. 

A user-selectable, multimode, beta-ionization cell has been 
developed for gas chromatographic (GC) detection. The system 
consists of a modified dc current (nonpulsed) electron capture cell 
enclosed in a stainless-steel vacuum chamber. A gas mixing mani- 
fold connected to the input of the detector enables various reagent 
gases to be mixed with the GC effluent prior to entering the detec- 
tor cell. Simply by varying the pressure of the reagent gas inside 
the detector from atmospheric to as low as 50 mTorr, one of four 
different modes of operation can be achieved. These include (1) 
conventional electron capture detection (atmospheric pressure), (2) 
cross-section ionization electron emission (<1 Torr), (3) low-pres- 
sure argon ionization electron emission (1—10 Torr), and (4) mixed 
electron capture/electron emission (100—300 Torr). One advantage 
of this detector is the ability to switch between selective detection 
(electron capture) and universal detection (argon ionization) by 
only changing the operating pressure in the cell. Another important 
feature is that the degree of selectivity is continuously tunable in 
the mixed electron capture/electron emission mode of operation. 
This is due to a dramatic pressure dependent competition between 
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argon ionization electron emission and capture of near-thermal elec- 
trons by compounds passing through the detector. This selectivity 
appears to be strongly related to the electron affinity of com- 
pounds, with those exhibiting the highest electron affinities capable 
of capturing electrons at the lowest pressures. This enables classes 
of compounds, such as polychlorinated biphenyls (PCBs), to be de- 
tected in the presence of hydrocarbons. Additionally, compounds 
such as isomeric polycyclic aromatic hydrocarbons (PAH) can be 
readily distinguished using this detector. 


Theoretical modeling of two-color coherent anti- 
Stokes Raman spectra measured with a frequen- 
a multimode pump laser. Agarwal, G.S.; Farrow, 

L. (Department of Mathematics, University of "Manches- 
- Institute of Science and Technology, Manchester, UK). 
Journal of the Optical Society of America B: Optical Physics; 3: 
No. 11, 1596-1601(Nov 1986). 

We have theoretically modeled coherent anti-Stokes Raman 
spectroscopy spectra of nitrogen measured with a frequency-doub- 
ledd Nd:YAG pump laser. The fluctuations of the multimode pump 
field are modeled using a field variable having non-Gaussian statis- 
tics derived from a functional dependence on a Gaussian field. Both 
isolated and multiple, overlapping transitions are treated. The 
model qualitatively predicts the non-Gaussian effects observed in 
experiments but somewhat overemphasizes the magnitude of these 
features. 


Direct fissile assay of enriched uranium using 
aati self- and neutron coincidence response. 
Menlove, H.O.; Stewart, J.E. (to Dept. of Energy, Wash- 
ington, DC). US Patent 4,617,466. 14 Oct 1986. Filed date 
04 Feb 1985. v.p. 

An apparatus is described for determining the quantity of fis- 
sile nuclides contained in a sample having substantially one type of 
fissile nuclide in the presence of nuclides which spontaneously gen- 
erate alpha particles and nuclides which interact with alpha parti- 
cles to produce neutrons, by random self-interrogation and neutron 
coincidence response. The apparatus consists of: (a) neutron detec- 
tors disposed in a substantially cylindrical manner around the cylin- 
drical sample under investigation so that a fraction of neutrons es- 
caping from the cylindrical sample as a result of fission processes in 
the fissile nuclides, (a,n) processes in other nuclides, and from less 
important sources of neutrons are received and detected by the 
neutron detectors; (b) means for receiving the signals produced 
from the neutron detectors and for recording the total number of 
neutrons exiting the sample and reaching the neutron detectors and 
the total number of neutrons reaching the neutron detectors in co- 
incidence with a chosen time interval the means being used to pro- 
vide the ratio of the number of neutrons reaching the neutron de- 
tectors in coincidence within the chosen time interval to the total 
number of neutrons reaching the neutron detectors. The ratio is re- 
lated substantially to the quantity of fissile material present in the 
sample under investigation. 


4461 Portable fiberoptic monitor for fluorimetric bioas- 
says. Vo-Dinh, T.; Griffin, G.D.; Ambrose, K.R. (Ad- 
vanced Monitoring ‘Development Group, Health and Safety 
Research Division, Oak Ridge National Laboratory, Oak 
Ridge, Tennessee 37831). Applied Spectroscopy; 40: No. 5, 
696-7160(Sul 1986). Contract AC05-840R21400. 

A simple and portable fiberoptic instrument for fluorimetric 
bioassays is described. The instrument is designed to be readily 
adaptable to commercially available biotesting wells on microplates. 
The microwells can also be used to interchangeable sensor heads. 
The utility of the fiberoptic biosensor is illustrated with a model 
enzyme-linked immunosorbent assay (ELISA) used to measure 
varying amounts of rabbit immunoglobulin G from 10 pg to 1 pg. 
The detection method utilizes an enzyme-amplified immunoassay of 
4-methylumbelliferone phosphate as the enzyme substrate. The sen- 
sitivity of this assay is three orders of magnitude better than that 
obtained with a conventional ELISA absorption spectrometric 
assay using a commercially available reader. 
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Synchronous luminescence screening for polynu- 
ie aromatic compounds in environmental collected 
at a coal gasification process development unit. Abbott, 
D.W.; Moody, R.L.; Mann, R.M.; Vo-Dinh, T. (Oak Ridge 
National Lab., TN). ” American Industrial Hygiene Association 
Journal; 47: ‘No. 7, 379-385(Jul 1986). Contract AC05- 
840R21400. 

An evaluation of the synchronous luminescence screening 
technique for rapid analysis of environmental samples is described. 
Synchronous luminescence is employed to estimate the content of 
polynuclear aromatic species of product gas particulate samples, 
and the content in aqueous and solid waste samples collected at a 
coal gasification process development unit. The synchronous lumi- 
nescence technique shows good agreement with results obtained by 
detailed gas chromatography/mass spectrometry and high-perform- 
ance liquid chromatography. 


4463 Spectro-electrochemical studies on stacked-ring sil- 
icon phthalocyanines. Simic-Glavaski, B.; Tanaka, A.A.; 
Kenney, M.E.; Yeager, E. (Case Center for Electrochemical 
Sciences, Case Western Reserve Univ., Cleveland, OH 
44106). pp 419-420 of Proceedings of the 1986 Spring meet- 
ing of the Electrochemical Society. Pennington, NJ; The 
Electrochemical Society (1986). (CONF-860540—). 

From 169. meeting of the Electrochemical Society; Boston, 
MA, USA (4 May 1986). 

Metal-free and metallo-phthalocyanine (H/sub 2/Pc, MPc) 
molecules show very interesting electrical, optical and electro- 
chemical properties. The electrochemical properties of Pc mole- 
cules have been of considerable interest in the laboratory. The main 
emphasis of the authors’ work has concentrated on oxygen reduc- 
tion and the characterization of the electrochemical performance 
and behavior of aqueous soluble tetrasulfonated phthalocyanine (- 
TsPc) species adsorbed on various electrode surfaces and under 
various electrochemical conditions. Spectro-electrochemical studies 
of these species showed a pronounced aggregation phenomenon 
and a tendency of formation of a multilayered structure on elec- 
trode interfaces among other very interesting phenomenon. It has 
been known also, that the Pc molecules may form monomeric, di- 
meric, stacked, and the picket fence configurations. Each of these 
complexes has specific spectro-electrochemical behavior and prop- 
erties. The present study involves silicon phthalocyanines R/sub 3/ 
SiO(SiPc)/sub n/SiR/sub 3/ which can be synthesized as mon- 
omers, dimers and so on. The spectro-electrochemical behavior is 
of particular interest since the aggregation or of such a system can 
be precisely controlled. 


4464 Surface raman spectroscopic studies of oxygen re- 
duction catalysts: Co-tetramethoxyphenylporphyrin. Holze, R. 
(Institute of Physical Chemistry, Univ. of Bonn, Wegeler- 
strasse 12, D-5300 Bonn). pp 504-505 of Proceedings of the 
1986 Spring meeting of the Electrochemical Society. Pen- 
2 = The Electrochemical Society (1986). (CONF- 

From 169. meeting of the Electrochemical Society; Boston, 
MA, USA (4 May 1986). 

Mesotetramethoxyphenylporphyrin (H/sub 2/TMPP) and its 
metalcomplexes such as CoTMPP have gained increasing interest 
because of their high catalytic activity for the electrochemical re- 
duction of oxygen in various electrolytes. The macrocyclic catalyst 
molecule is usually deposited on an inert support with high surface 
area like activated carbon. Since the interaction between macrocy- 
cle and support, electrolyte and oxygen in particular may be crucial 
for the mechanism of oxygen reduction fundamental studies of 
these interactions with electrochemical and insitu spectroscopic 
techniques have been started. This paper discusses very promising 
spectroscopic method, the in-situ Surface Enhanced Raman spec- 
troscopy (SERS). Some macrocycles such as phthalocyanines Pc or 
tetrasulfonated Pc, which are not stable enough for technical appli- 
cations, have already been studied with this method using a silver 
electrode. Since graphitic materials, the most commonly used sub- 
strates for gas-fed electrodes, are difficult to use in SERS-studies, a 
smooth polycrystalline silver electrode was used. 


4465 N/sub 2/ Raman linewidths in a H/sub 2/-O/sub 
2/-N/sub 2/ flame by inverse Raman spectroscopy. Rahn, 
L.A. (Sandia National Labs., Combustion Research Facility, 
Livermore, CA 94550). pp 114 of Proceedings of the con- 
ference on lasers and electro-optics. Washington, DC; Opti- 
cal Society of America (1986). (CONF-860622—). 
From OSA/IEEE conference on lasers and electro-optics 
ana — San Francisco, — USA (9 Jun 1986). 

Coherent anti-Stokes Raman spectroscopy (CARS) has re- 
ceived wide acceptance in combustion research for the measure- 
ment of temperature and major species concentration. The CARS 
signal, however, depends nonlinearly on the Raman susceptibility of 
the combustion gases and leads to a need for accurate spectral 
models of combustion gases being studied. For molecular nitrogen, 
important in CARS thermometry and concentration measurements, 
knowledge of the collisional broadening coefficients of the Q- 
branch due to major combustion species is a fundamental require- 
ment for the spectral model. The authors report recent high-resolu- 
tion inverse Raman measurements of nitrogen Q-branch linewidths 


in the postflame gases of an H/sub 2/-O/sub 2/-N/sub 2/ flame at 
1570 K. 


4466 Improved models for determination of body fat by 
in vivo neutron activation. Cohn, S.; Vaswani, A.; Yasumura, 
S.; Yuen, K.; Ellis, K. (Brookhaven National Lab., Upton, 
NY). American Journal of Clinical Nutrition; 40: ss 
259(Aug 1984). 

In the present study, two different models of body composi- 
tion, based on data obtained by nuclear techniques are used. Total 
body nitrogen, calcium, and chlorine were obtained by total body 
neutron activation. Total body chlorine was used to estimate extra- 
cellular water, and total body calcium to determine bone mineral 
and extracellular solids. Total body potassium was measured by 
whole body counting to obtain the body cell mass. In addition, 
total body water was measured by the tritium dilution technique. It 
was found that either model can be used equally well to measure 
total body fat in normal subjects. Estimation of body fat as the dif- 
ference between body weight and the sum of total body nitrogen 
(protein), total body water, and bone ash (model 1) appears to have 
an advantage over model 2, which uses body cell mass, extracellu- 
lar water, and extracellular solids, particularly for patients with 
metabolic disorders. This advantage is partly due to the fact that 
the parameter protein (total body nitrogen) is less affected in meta- 
bolic disorders than the more labile total body potassium. The 
closely correlated results obtained with the two models based on 
nuclear measurements support the conclusion that these techniques 
provide reliable measurements of total body fat. 
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REFER ALSO TO CITATION(S) 3595, 4343, 4453, 4483, 4484 


4467 (AD-A—171320/5/XAB) Thermally activated mag- 
nesium oxide as a selective deuteration under mild 
conditions. Hog, M.F.; Klabunde, K.J. (Kansas State Univ., 
Manhattan (USA). Dept. of Chemistry). 1986. 4p. NTIS, PC 
A02/MF AO1. 

Extremely basic, active sites were generated on MgO micro- 
crystals by thermally activating at 660 C. When hydrocarbons plus 
deuterium gas were passed over this MgO, facile hydrogen-deuteri- 
um exchange took place. Kinetic studies indicated very low Ea 
values of approx. 1 kcal/mole for benzylic proton exchange up to 8 
kcal/mole for phenyl-ring proton exchange. 


4468 (AD-A—171494/8/XAB) Reaction of methanol 
with Cu(111) and Cu(111) + Ofads). Russell, J.N.; Gates, 
S.M.; Yates, J.T. (Pittsburgh Univ., PA (USA). Surface Sci- 
ence Center). 1985. 15p. NTIS, PC A02/MF AO1. 

The reactive chemistry of methanol on the Cu(111) surface, 
both with and without preadsorbed oxygen atoms, is investigated 
between 190 and 700 K. The clean Cu(111) surface is inert, and mo- 
lecularly adsorbed methanol, the only stable surface species identi- 
fied on this surface, desorbs at about 210 K. Various trends are ex- 
amined as a function of oxygen coverage from the clean surface to 





the saturation oxygen coverage (approximately 0.45 0 atom/Cu 
atom). The capacity of the surface to adsorb methanol (190 K), and 
the formaldehyde yield (approx. 400-450 K) are both maximized 
when the oxygen coverage is about 0.26 O atom/Cu atom. Trends 
in the yield of other products, and the temperature for decomposi- 
tion of the stable methoxy intermediate are examined. Also, the rate 
of methoxy decomposition is limited by C-H bond breaking as evi- 
denced by a deuterium kinetic isotope effect (C-H versus C-D). A 
minor decomposition path for methanol on O+Cu(111) involves 
CO, formation probably via a formate surface intermediate. Pread- 
sorbed oxygen serves as an acceptor of the methanol hydroxy! hy- 
drogen, enabling facile methanol conversion to methoxy at low 
oxygen coverage for T > or = 190 K. However, at high oxygen 
coverage (Theta > or = 0.26 O atom/Cu atom) oxygen inhibits 
surface reactivity. A two-dimensional model which defines three 
types of surface sites is used to explain the general trend of metha- 
nol reactivity as a function of oxygen coverage. 


4469 (DOE/PC/80536—T4) New method of magnetic 
characterization of zeolite-cobalt techni- 
cal progress report No. 4, July 1 1986. (Gram- 
bling State Univ., LA (USA)). 30 Oct 1986. Contract FG22- 
85PC80536. 7p. NTIS, PC A02/MF AOI; 1; GPO Dep. File 
Number DE8 1001908. 

During the fourth quarter of the project, data on the phys- 
ically admixed catalyst samples Co-ZSN5 and Co-ThO:ZSM-5 
have been finalized and the results will be presented at the 31st 
Annual Conference on Magnetism and Magnetic Materials (Nov. 
17-20, 1986, Baltimore, Maryland). The second major objective of 
the project is the investigation of the effect of the method of im- 
pregnation of cobalt into the medium pore zeolite ZSM-5, on the 
zerofield NMR spectrum of cobalt. A preliminary survey on the 
series of twelve (12) aqueously impregnated samples of Co-ZSM-5, 
and Co-ThO2-ZSMS has been carried out. The spectra for the two 
catalytic stages, befroe and after use, with and without the promot- 
er thoria, for three (3) different metal loading of cobalt (3%, 6%, 
and 9%) have been examined. 5 refs., 1 fig., 1 tab. 


(iS-M—598) Carbochlorination of metal oxides in 
a fused salt slurry reactor. Dobbins, M.S.; Burnet, G. (Iowa 
State Univ. of Science and Technology, Ames ie 
1986. Contract W-7405-ENG-82. 29p. (CONF-8604188—3). 
NTIS, PC A03/MF AOl; 1; GPO Dep. File Number 
DE87000965. 

From 98. annual meeting of the Iowa Academy of Science; 
Waverly, IA, USA (25 Apr 1986). 

The feasibility of chlorinating metal oxides by slurrying the 
solid reactants in NaCl-AlCls melts at 530 to 850°C and then spar- 
ing chlorine into the melt has been investigated. A mechanically 
agitated, semi-batch reactor was used to test the effect of tempera- 
ture, oxide and carbon loading, salt composition and gas flow on 
the reaction rate. Chlorination of pure alumina was found to be kin- 
etically controlled at temperatures below about 650°C, while gas- 
liquid mass transfer controlled at higher temperatures. The chlorin- 
ation rate of the mixed oxides found in coal fly ash was also mass 
transfer controlled at higher temperatures and alumina conversions 
of less than 50%. At higher alumina conversions, the overall rate 
was limited by the rate of ash dissolution into the melt. 18 refs., 10 
figs., 5 tabs. 


beam ls 

nische Bundesanstalt, Braunschweig enna, FR). Abt. 
Optik; Mainz Univ. (Germany, F.R.). Fachbereich rhe ge 
Feb 1986. 104p. (In German). NTIS (US Sales Only), PC 
A06/MF A01. File Number DE87750493. 

The experimental apparatus CSX was constructed for inves- 
tigating the effects of Majorana transitions in the atomic beam on 
the operation of the frequency standard, in particular the initial fre- 
quency. An interference effect was shown to occur between two 
interaction zones with induced Majorana transitions. Publications 
presenting the theoretical fundamentals are listed. 
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4472 Se dependent photoelectron spectra of ro- 

levels of nitric a Pratt, 
S.T.; Dehmer, P P.M.; Dehmer, J.L. (Argonne National Lab- 
oratory, Argonne, Tilinois 60439). Journal of Chemical Phys- 
ics; a 0, 5535-5540(15 Nov 1986). Contract W-31-109- 


Photoelectron spectra obtained following two photon excita- 
tion to rotational levels of the 9do7, v = 2 state, which can au- 
toionize into the NO* v* = 0 and 1 continua, are presented. The 
photoelectron spectra obtained along the laser polarization axis 
show a distinct wavelength dependence across the rotationally re- 
solved autoionizing resonances; the angular distributions vary dra- 


. Pittsburgh Energy Technology 
Center, PA, * USA). Applied Catalysis; 27: No. 1, 55-68(15 
Oct 1986). 

The ZSM-S5 supported iron catalysts have been investigated 
with respect to physical and chemical properties and to activity and 
product selectivity for conversion of synthesis gas to hydrocarbon 
products. The catalyst consisted of: direct decomposi- 
tion of (C/sub 5/H/sub 5/Fe(CO)/sub 2/)/sub 2/ on ZSM-S, im- 


size. At the metal loading of about 8 wt%, the catalysts prepared 
by the first method produced higher metal dispersion compared to 
the other two methods of preparation, although the amount of aro- 
matic compounds in liquid hydrocarbon products was very low. In- 
frared studies of chemisorbed pyridine on these samples indicate 
that ion exchange of Fe/sup n+/ for acidic protons occurs in aque- 
ous solution impregnated catalysts, while no ion exchange is found 
in organometallic impregnated or physically admixed catalysts. 27 
refs. 


4474 Photoelectron spectroscopy of SiHsp and SiD;~. 
Nimlos, M.R.; Ellison, G.B. (Univ. of Colorado, Boulder). 
Journal of the American Chemical Society; 108: No. 21, 6522- 
6529(15 Oct 1986). Contract AC02-80ER 10722. 

The authors have measured the photoelectron spectra of 
SiH;~ and SiDs~ and report the following electron affinities: 
EA(SiHs) = 1.406 +/- 0.014 eV, EA(SiDs) = 1.386 +/- 0.022 eV. 
From an analysis of the peak splittings and intensities, we extract 
potential energy curves for the umbrella mode of the SiHs~ nega- 
tive ion and the SiH; radical. Both species are pyramidal molecules 
with inversion barriers of 9000 +/- 2000 cm™! for SiHs~ and 1900 
+/- 300 cm™ for SiHs. The bond angle a(H-Si-H) for SiHs~ is 
found to be 94.5° while the value for the radical, SiHs, is 112.5° 
Using the gas-phase acidity of SiH, we obtain the following bond 
dissociation energy for silane: DH°2.. (HsSi-H) = 90.3 +/- 2.4 
kcal/mol. 


4475 Separations by supported — —— cas- 
cades. Danesi, P.R. (to Dept. of Ener; gton, DC). 
US Patent 4,617, 125. 14 Oct 1986. Fi ed aon 01 Ose 1983. 
V.p- 

This patent describes a method for selectively separating a 
first chemical species from a second chemical species. Both species 
are contained in first aqueous electrolytic solution and have a 
common characteristic identified as a Type I or Type II composi- 
tion with respect to the presence of absence of a positive ionic 
charge on the species. The method consists of: providing a first 
supported liquid membrane containing a first extractant being capa- 
ble of extracting the first and second chemical species into the first 
supported liquid membrane, contacting the first membrane with the 
first aqueous electrolytic solution for a time sufficient to extract at 
least a portion of the first and second chemical species to form first 
and second extracted species, and providing a second aqueous elec- 
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trolytic solution capable of stripping at least a portion of the first 
and second extracted species from the first membrane to form third 
and fourth chemical species being a Type II composition opposite 
to Type I composition. 


4476 Theory of molecular dissociation in shocked nitro- 
gen and oxygen. Kerley, G.I; Nan po 9510 A.C. (Sandia Na- 
tional Labs., Albuquerque, NM) \ PP 95-100 of Shock waves 
in condensed matter. Gu pta, Y.M. New York, NY; Plenum 
Press (1986). (CONF-850736—). 

From American Physical Society topical conference on 
shock waves in condensed matter; Spokane, WA, USA (22 Jul 
1985). 

: The authors use a chemical equilibrium model to explain the 
shock experiments. The fluid is taken to be a mixture of the molec- 
ular and monatomic species. The equation of state (EOS) for this 
mixture is computed from EOS for the pure molecular and mona- 
tomic fluids, assuming ideal mixing. The equilibrium composition, 
or degree of dissociation, is determined by minimizing the free 
energy at constant temperature and pressure. For the molecular 
species, the authors use EOS that have been shown to agree with 
experimental data in the regime where no dissociation occurs. EOS 
for the monoatomic fluids are discussed and the predictions of the 
shock data are most sensitive to two aspects of the EOS for the 
monatomic species: the binding energy and the electronic statistical 
weight. 


4477 Shock wave overtake measurements on cesium 
iodide. Swenson, C.A. (Iowa State Univ., Ames Lab., 
USDOE, Ames, IA). pp 135-144 of Shock waves in con- 
densed matter. Gupta, Y.M. New York, NY; Plenum Press 
(1986). (CONF-850736—). 

From American Physical Society topical conference on 
shock waves in condensed matter; Spokane, WA, USA (22 Jul 
1985). 

: The luminosity of the shock front for CsI makes it an ideal 
material for which to measure directly sound velocities along the 
Hugoniot using shock wave overtake methods. In these measure- 
ments, the occurrence of melting along the Hugoniot is marked by 
a discontinuous decrease in the measured sound velocity. In addi- 
tion, CsI is isoelectronic with xenon and is expected to begin to 
show metallic behavior along the Hugoniot near 0.9 Mbar. The di- 
rectly-determined sound velocities and corresponding elastic moduli 
would be expected to be more sensitive to this transition than either 
Hugoniot equations of state or optical pyrometry experiments. This 


paper presents a brief description of the present experiments and re- 
sults. 


4478 Spectroscopic studies of carbon disulfide at high 
pressure. Agnew, S.F.; Eckhart, D.G.; Swanson, B.I. (Los 
Alamos National Lab., Los Alamos, NM) 221-229 of 
Shock waves in condensed matter. Gupta, Y. ee VEE New York, 
NY; Plenum Press (1986). (CONF-850736—). 

From American Physical Society topical conference on 
shock waves in condensed matter; Spokane, WA, USA (22 Jul 
1985). 

This paper attempts to find a direct spectroscopic link be- 
tween shock-induced and the static high pressure experiments. This 
link has been found for CS:. In addition, there is an attempt to find 
the measurement of the absorption edge shift of CS, at static high 
pressure and temperature similar to those of the shock experiments. 
The authors used diamond-anvil cells and a combination of Raman, 
infrared, and UV-vis-NIR absorption spectroscopies to analyze the 
behavior of CS, in the pressure range 0.2-10.0 GPa and compared 
one of these spectroscopic observables, the UVabsorption edge shift 
prior to the onset of irreversible chemistry, with that measured in 
the shock experiment. 


4479 Absorption spectra of shocked liquid CS. Dall- 
man, J.C. (Los Alamos National Lab., Los Alamos, NM). 
pp 231-235 of Shock waves in condensed matter. Gupta, 
Y.M. New York, NY; Plenum Press (1986). (CONF- 
850736—). 

From American Physical Society topical conference on 
shock waves in condensed matter; Spokane, WA, USA (22 Jul 
1985). 


ERA-12/2/ 628 


This paper reports the results of two experiments using CS:, 
which is known to undergo electronic state transitions when 
shocked to high pressures. The goal of these experiments was to ex- 
amine the known shock- expansion of CS, absorption 
bands while generating the shocks with a flyer plate system driven 
by high explosives. Application to homogeneous light transmitting 
explosives during the shock up to detonation continues to appear 


4480 spectral photography stud- 
ies of shock-induced in CS:. Renlund, A.M.; Shef- 
field, S.A.; Trott, W.M. (Sandia National Labs., Albuquer- 
ue, NM). “pp 237-242 of Shock waves in condensed matter. 
Cupra, ¥ New York, NY; Plenum Press (1986). (CONF- 


asd American Physical Society conference on 
shock waves in condensed matter; Spokane, WA, USA (22 Jul 
1985). 

” ts using time-resolved infrared spectral photogra- 
phy (TRISP) in the 6-8.5 ym range to study explosively driven 
shocks in liquid CS, are described. In this range, the temporal reso- 
lution of the TRISP system is <1 ns. We have shown that single- 
shot infrared absorption studies in shocked liquids are feasible with 
this technique; however, well-controlled planar shocks appear to be 
necessary for clear interpretation of dynamic spectral changes. 


4481 Shock temperature measurements in ammonia. 
Rdousky, H.B.; Mitchell, A.C.; Nellis, W.J.; Ross, M. 
(Livermore National Lab., b. Livermore, CA). pp v of Shock 
waves in condensed matter. Gupta, Y.M. New York, NY; 
Plenum Press (1986). (CONF-850736—). 

From American Physical Society conference on 
shock waves in condensed matter; Spokane, WA, USA (22 Jul 
1985). 

cin cial laine ahaa ie enilniai 
target are reported for NHs. A new fast optical pyrometer and a 
cryogenic specimen holder for liquid NHs were developed to meas- 
ure shock temperatures of 4400 and 3600 K at pressures of 61 and 
48 GPa. These conditions correspond to those in the ice layers in 
Uranus and Neptune. The shock temperature data are in reasonable 
agreement with an an equation of state based on an intermolecular 
potential derived from NHs Hugoniot data. 


4482 Collisional transfer of rotational energy in the 7B: 
electronic state of nitrogen dioxide. Hardwick, J.L. (Univ. of 
Notre Dame, IN). Journal of Molecular Spectroscopy; 106: 
186-195(1984). 

Collisional satellite lines have been observed in fluorescence 
from nitrogen dioxide excited by the 4545-A line of the argon laser. 
The 13/sub 0,13/ level of the (0, 8, 0) vibrational state is populated 
by the laser and undergoes collisionally induced transitions to the 
11/sub 0, 11/, 15/sub 0,15/, and 17/sub 0,17/ states. These colli- 
sionally populated states are identified by their fluorescence to the 
well-studied (0, 0, 0) and (0, 1, 0) levels of the ground electronic 
state. These satellite lines are also observed in fluorescence to the 
(O, 2, 0) and (0, 3, 0) vibrational levels of the ground electronic 
state. The wavenumbers of those lines, together with those from 
unrelaxed fluorescence and previously published microwave transi- 
tions, allow vibrational and rotational constants for the higher vi- 
brational states to be determined more accurately than was previ- 
ously possible. Several much weaker forbidden transitions have also 
been observed, including A K/sub a/ = 0 through -6 transitions in 
the (0, 8, 0)-(0, 0, 1) band. 
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REFER ALSO TO CITATION(S) 3296, 3304, 3305, 3306, 3307, 3319, 4341, 
4440, 4441, 4473, 4508, 4509, 4515, 4535, 5808 


4483 (DOE/ER/10334—T2) [Competitive ion kinetics 
in director mass spectrometric organic speciation]. Progress 
report. Sieck, L.W. (National Bureau of Standards, Wash- 
ington, DC (USA). Center for Chemical Physics). 1986. 
Contract AT01-79ER10334. 15p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE87001668. 





Essentially all of the completed/in progress studies during 
the last reporting period have involved the NBS pulsed electron 
beam high pressure mass spectrometer. Three distinct areas of re- 
search are recognizable; (1) determinations of binding energies and 
entropies for association and cluster ions, which is accomplished by 

ing the tem of the equilibrium A* or A~ 
+ B= A‘*.B or A~.B, (2) measurement of unimolecular rate con- 
stants for the thermal decomposition (pyrolysis of protonated or- 
ganic molecules, and (3) evaluation of proton affinities and gas 
phase acidities via measurement of variable-temperature equilibria 
of the type AH* + B = BH* + A and A~ + BH = AH + B-. 
The various systems and classes of molecules chosen for study were 
those deemed most likely to provide fundamental new information 


4484 (DOE/ER/10673—T4) Metallacarboranes struc- 
turally for the reduction of carbon monoxide. 
Final pee (USA). Hawthorne, M.F. (California Univ., 
Los t. of Chemistry and Biochemistry). 
[1986]. ao Aa ER IOGTS 260 26p. NTIS, PC A03/MF 
A01; GPO Dep. File Number DE87 57. 

The research conducted under this Department of Energy 
contract has involved the development and evaluation of various 
metallacarborane complexes as homogeneous catalysts for the trans- 
formation of carbon monoxide into useful chemical products. The 
discussions presented herein summarize our results in several areas 
of primary interest: (1) the evaluation of the activity of certain 
rhoda- and ruthenacarborane complexes as catalyst precursors for 
the water gas shift reaction; (2) the synthesis of heterobimetallic 
metallacarboranes which possess both early and late transition 
metal vertices; and (3) the preparation of a series of rhodacarborane 
complexes which have potential for use in catalysis. 18 refs., 13 
figs., 1 tab. 


4485 (DOE/ER/13443—1) Thermodynamic properties 
of supercritical mixtures. Progress report, 15 March 1985-31 
August 1986. Christensen, J.J.; Izatt, R.M. (Brigham Young 
Univ., Provo, UT (USA)). 30 Sep 1986. Contract FG02- 
85ER13443. 10p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE87000871. 

The primary goal of this research effort is to gain increased 
understanding of the energetics associated with chemical and physi- 
cal interactions involving supercritical and near-supercritical fluids. 
Emphasis has been placed on reactions involving COs, fluorocar- 
bons, and hydrocarbon. Heat of mixing (H/sub E/) values have 
been determined for several binary systems involving these three 
classes of compounds and manuscripts have been prepared which 
report the experimental results. The flow calorimeter has been 
modified to allow ternary systems to be studied. The system (CO: 
+ hexane) with the additive CH;sOH(5%) has been studied at 300 
K and 12.5 MPa. 


4486 (LBL—20073) Surface science and high pressure 
reaction studies of thiophene hydrodesulfurization over Mo 
single crystal catalysts. Gellman, A.J. (California Univ., 
Berkeley (USA)). Jul 1985. Contract AC03-76SF00098. 
240p. NTIS, PC All/MF A01; 1; GPO Dep. File Number 
DE87000927. 

Surface science experiments combined with high pressure re- 
action studies have been used to investigate the hydrodesulfuriza- 
tion (HDS) of thiophene over Mo single crystal catalysts. Charac- 
terization of the sulfided Mo(100) surface and the surface chemistry 
of thiophene on Mo has been performed under uhv conditions 
while HDS reactions were performed at pressures of 1 atm. 93 
figs., 8 tabs. 


4487 (LBL—22089) Comparison of perfluoro- and 
drocarbon 


per- 
hydro-polynuclear aromatic hy cation salts, Rich- 
ardson, T.J.; Tanzella, F.L.; Bartlett, N. (Lawrence Berke- 
ley Lab., CA (USA)). Sep 1986. Contract AC03-76SF00098. 
21p. (CONF-860911—18). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE87000938. 
From 192. American Chemical Society national meeting; 
Anaheim, CA, USA (7 Sep 1986). 
Electron oxidation of the perfluoroaromatics CsF. and CioFs 
by O,* salts yields salts of the radical cations CsFe* and CioFs* 
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which are Curie-Law The perfluoro-analogs of the 
“metallic” (CioHs),* salts do not exist. Repulsive interactions in- 
volving the electron-rich fluorine ligands of the perfluoroaromatics 
are probably responsible for the failure of these species to make me- 
tallic stacks. Attempts to prepare CsHe* salts have given the 
poly(paraphenylene) cation salts (CsH4)/sub n/* AsFe~ which are 
good electronic conductors. Electron oxidation of perhydro-polyn- 
uclear aromatics by CeF.* salts or by AsFs, e.g., 3AsFs + 2CaHis 
— 2CuHis* AsFe~ + AsFs, yields what appear to be salts of the 
polynuclear aromatic cations. The and electrical proper- 
ties of such salts are described. 16 refs., 2 figs., 1 tab. 


and hydrodenitrogenation chemistry. 

Vermeulen, T.; Fish, R.H. (Lawrence Berkeley Lab., cA 
a California Univ., Berkeley (USA). Dept. of Chemi- 
SPC. Dec 1985. Coabeaet ACO03-76SF00098. 
A09/MF A01; 2; GPO Dep. File Number 
DEBTO0 
a 
duction of the heteroatom containing ring in polynuclear heteroaro- 
matic compounds has been investigated. Additionally, a study has 
been made of the heterogeneously catalyzed cleavage of carbon-ni- 
trogen bonds in the regioselectively reduced compound, 1,2,3,4-te- 
trahydroquinoline. Chlorotris(triphenylphosphine)rhodium(]) (both 
us and polymer-supported), dichlorotris- 
(triphenylphosphine)ruthenium(I]) and dicarbonyldichloro- 
bis(triphenylphosphine)ruthenium(II) have been used as catalysts 
for the selective reductions of a variety of compounds, including: 
quinoline, 5,6-benzoquinoline, 7,8-benzoquinoline, acridine, phenan- 
thridine, indole and benzothiophene. Both molecular hydrogen and 
easily dehydrogenated saturated nitrogen aromatics have been used 
as hydrogen sources. The rates of reduction of single compounds 
and various mixtures of compounds have been determined. The 
ability of a substrate to bind to the catalyst has been found to be a 
primary factor in determining reduction rates. Deuterium gas has 
been substituted for hydrogen gas in the reduction of quinoline and 
phenanthridine. The deuterium incorporation into the products was 
examined by 'H NMR and mass spectroscopy. These results indi- 
cate that the reduction of quinoline is a two step process, a reversi- 
ble hydrogenation of the 1-2 carbon-nitrogen bond followed by an 
irreversible reduction of the 3-4 carbon-carbon bond. Mixtures of 
quinoline and chlorotris(triphenylphosphine)rhodium()), in the pres- 
ence and absence of hydrogen, have been examined by **P NMR. 
Several quinoline rhodium complexes have been identified in these 
mixtures. Various heterogeneous catalysts have been investigated 
for the cleavage of the carbon-nitrogen bonds in 1,2,3,4-tetrahydro- 
quinoline. Two highly loaded nickel on silica catalysts have proven 

to be active for this reaction. 93 refs., 43 figs., 38 tabs. 


(MLM—3383) Electrochemical preparation of hex- 
cnttrestiiiens (HNS) from hexanitrobibenzyl (HNBB). Fir- 
sich, D.W. (Monsanto Research Corp., Miamisburg, OH 
(USA). es 17 Sep 1986. Conmace AC04-76DP00053. 
18p. NTIS, PC A02/MF A01; GPO Dep. File Number 
D 7001840. 

The development of an electrochemical synthesis for the ex- 
plosive hexanitrostilbene (HNS) from hexanitrobibenzyl (HNBB) is 
described. A tertiary amine first removes two protons from HNBB; 
the resulting dianionic species is then electrolyzed at an inert elec- 
trode to produce HNS. The characterization of the chemistry and 
electrochemistry in this transformation is presented, and the proper- 
ties of the species involved are compared with those of related mol- 
ecules. Liquid Chromatography shows that the above synthetic 
procedure produces HNS with no observed side products and in 
virtually quantitative yield. The potential for scale-up to a manufac- 
turing process is discussed. 19 refs., 6 figs. 


4490 Classical trajectory study of the orientation de- 
pendence of the reaction CHsI+K-—-KI+CHs. Blais, N.C.; 
Bernstein, R.B. (Chemistry Division, Los Alamos National 
Laboratory, Los Alamos, New Mexico 87545). Journal of 
Chemical Physics; 85: No. 12, 7030-7037(15 Dec 1986). 
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Using the three-body approximation for the subject reaction 
(taking CHs to be a structureless particle), a potential energy sur- 
face has been constructed to encompass the key features of the ob- 
served reaction dynamics. To accommodate the inference from the 
existing experimental data on the dependence of the reaction proba- 
bility upon the “angle of attack” y the potential energy surface has 
an orientation-dependent barrier which increases essentially linearly 
with cos y from threshold up to a cut-off angle -ya:130° correspond- 
ing to a 50° steric cone of nonreaction. Classical trajectory calcula- 
tions of the reaction cross section o/sub R/ at collision energies 
from threshold to 0.14 eV show a strong orientation dependence, 
with do/sub R//d cos y decreasing nearly linearly with cos y to 
the energy-dependent cut-off angle predicted from the standard 
angle-dependent barrier models. The relation between such a calcu- 
lated orientational opacity function and experimental data on the 
dependence of the cross section upon the initial angle of attack is 
evaluated and implications for future experiments employing orient- 
ed molecule beams discussed. 


4491 Synthesis and structure of the nickel(I) complex 
of 1,1,1-tris(((2-(methylthio)ethyl)thio)methyl)ethane, an all- 
sulfur ligand that promotes hexakis(thioether) coordination. 
Thorne, C.M.; Rawle, S.C.; Admans, G.A.; , SR. 
(Univ. of Oxford, England). "Inorganic Chemistry; : No. 22, 
3848-3850(22 Oct 1986). Contract AC03-76SF00472. 

Prompted by the potential analogy of thioethers to phos- 
phines and by the occurrence of thioether coordination in blue 
copper proteins, they have recently been investigating the proper- 
ties of homoleptic hexakis(thioether) complexes of transition-metal 
ions. Earlier work has shown that this new environment can be im- 
posed on transition-metal ions by coordination to crown thioethers 
and that it induces unusual electronic structure - and therefore per- 
haps unusual reactivity - on them. Any future applications of homo- 
leptic thioether complexes of crown-type ligands will, however, be 
hindered by the somewhat involved synthesis of the ligands. They 
now wish to report their initial work on the preparation and co- 
ordination chemistry of 1,1,1-tris(((2- 
(methylthio)ethyl)thio)methyl)ethane (L), a new ligand that makes 
the homoleptic hexakis(thioether) environment readily available. 
Moreover, the synthesis used here may afford a general route into 
analogous three dimensionally articulated ligands. 


4492 Solid-strate structure and solution equilibria of 
cyano(triethylphosphine)gold@). Hormann, A.L.; Shaw, C.F. 
III; Bennett, D.W.; Reiff, W.M. (Univ. of Wisconsin, Mil- 
waukee). Inorganic ’ Chemistry; 25: No. 22, 3953-3957(22 Oct 
1986). Contract FG02-80ER 10770. 

The solid-state structure and solution equilibria of 
cyano(triethylphosphine)gold have been investigated. EtsPAuCN 
crystallizes in the orthorhombic lattice Poca with a = 6.6711 (7) A, 
b = 15.002 (1) A, c = 19.439 (2) A, and Z = 8. The Au-P dis- 
tance is 228.8 (5) pm, and the Au-C distance is 197 (2) pm. Angle 
CAuP = 176.6 (6)° The structure was refined to R = 0.061. The 
187 Au Moessbauer parameters are IS = 4.69 mm/s and QS = 9.56 
mm/s, consistent with a linear, two-coordinate structure. IR and 
%3C[‘H] and *P[*H] NMR studies show that in solution 
EtsPAuCN disproportionates to form Au(CN)~ and (EtsP)Au*. 
The equilibrium constant for the disproportionation of EtsPAuCN 
is solvent-dependent: K/sub eq/ = 0.06 (CDCls), 0.13 (CeDe), and 
0.88 (CHsOD). The solution chemistry of PhsPAuCN was also 
studied by 3*P and *C NMR. At 297 K PhsPAuCN is in rapid 
equilibrium with (PhsP),Au* and Au(CNs~, but at 200 K reson- 
ances for all three species are observed. These results suggest that, 
in some cases, the disproportionation of LAuX complexes may be 
masked by rapid ligand exchange. 


4493 Resonance Raman frequencies and core size for 
low- and high-spin nickel porphyrins. Kim, D.; Su, Y.O.; 
Spiro, T.G. (Princeton Univ., NJ). Inorganic Chemistry; 25: 
No. 22, 3988-3993(22 Oct 1986). Contract AC02- 
81ER 10861. 

Resonance Raman (RR) spectra are reported with B- and Q- 
band excitation for nickel(II) complexes of octaethylporphyrin 
(OEP), protoporphyrin IX dimethyl ester (PP), and meso-tetra- 
phenylporphine (TPP) in methylene chloride (4-coordinate, low 
spin) and piperidine (pip) (6-coordinate, high spin). The large core 


size expansion accompanying the formation of the 6-coordinate spe- 
tao Clana Ab to aleae-as latae anemia, tte as 
the positions of high-frequency porphyrin skeletal modes. For 
NiOEP and NiPP, these are in near-quantitative accord with the 
core size correlations obtained previously for iron porphyrin com- 
plexes, although certain deviations due to differential coupling with 
the vinyl modes of protoporphyrin are noted. Contributions of a 
minority 5-coordinate complex to the RR spectrum of NiTPP in pi- 
peridine, previously noted on the basis of photolysis effects, are 
evaluated quantitatively from titration data. Formation of a mono- 
piperidine adduct, detected previously via a RR study of 
NiTPP(pip)s photolysis, is examined for nickel 
cyanophenyl)porphine. Equilibrium constants for successive addi- 
tion of piperidine ligands, K: = 0.4 and Ke = 2.5 M~‘, are evaluat- 
ed from optical titration data, and the absorptivities of the 5- and 6- 
coordinate species are found to be nearly the same, consistent with 
both having a high-spin configuration. The frequency of the 5-co- 
ordinate nu, RR band is likewise found to be much closer to the 6- 
coordinate than to the 4-coordinate frequency. 


4494 Back-bonding in ruthenium porphyrins as moni- 
tored by Resonance Raman spectroscopy. Kim, D.; Su, Y.O.; 
= 5 ease Univ., NJ). Inorganic Chemistry; 25: 

3993-3997(22 Oct 1986). Contract AC02- 
S1ER 10861. 


Resonance Raman spectra are reported for Ru/sup II/ com- 
plexes of octaethylporphyrin (OEP) and tetraphenylporphine (TPP) 
with pyridine, methanol, and CO axial ligands, using both B- and 
Q-band excitation. For Ru/sup Il/ OEP(CO)(MeOH) the porphy- 
rin skeletal mode frequencies above 1370 cm™! agree remarkably 
well with the values calculated on the basis of the porphyrin core 
size by using parameters derived earlier for iron protoporphyrin 
complexes. These frequencies shift both positively and negatively 
when the CO is replaced by pyridine due to a-back-donation from 
Ru to the porphyrin 7 orbitals. The shift pattern is the same as that 
observed for the bis(imidazole) adduct of iron(II) protoporphyrin, 
relative to the core size predictions, and the extent of the shifts is 
very similar in the two cases. Thus, 7-back-bonding to the porphy- 
rin appears to be quantitatively similar for Ru/sup II/ and Fe/sup 
II/. w-Back-bonding shifts are also reported for Ru/sup II/ 
TPP(py). For Ru/sup I1/OEP(CO)(py) the Ru-CO stretching, Ru- 
C-O bending, and C-O stretching modes are observed at 513, 578, 
and 1930 cm™1 For Fe/sup II/ porphyrins, the M-CO and C-O fre- 
quencies are somewhat lower and higher, respectively, implying 
greater back-donation to the bound CO for Ru/sup II/ than for 
Fe/sup II/. 


4495 Determination of dipole-dipole couplings in orient- 
by two-dimensional NMR. 


ed n-hexane 
Schenker, K.V.; Zimmermann, H.; Pines, A. (Univ. of Cali- 
fornia, Berkele ). Journal of the American Chemical Society; 
108: No. 21, 6813-6814(15 Oct 1986). Contract AC03- 
76SF00098. 

We give here a preliminary report of a method to analyze 
spectra and determine structures of molecules dissolved in liquid 
crystals. The basic idea is the use of randomly deuterated samples 
(a synthetically facile undertaking) which contain a mixture of all 
possible isotopomers of a molecule. This approach has been used 
before in the analysis of some cyclic compounds in nematic liquid 
crystals. A highly deuterated sample will contain mostly isoto- 
pomers with just a few protons. Thus, the task of interpreting one 
complex spectrum is reduced to one of analyzing a large number of 
simple but overlapping spectra. The crucial point is the ability to 
recognize the individual signals which derive from the same spin 
system (arise from one isotopomer). This can be achieved by the 
combined application of two-dimensional NMR and multiple-quan- 
tum NMR techniques as is shown for the case of n-hexane. 


Gochin, M.; 


4496 Direct observation of o-xylylene (o-quinodimeth- 
ane) in solution. Dimerization kinetics of some o-quinodimeth- 
anes. Trahanovsky, W.S.; Macias, J.R. (Ames Lab., Iowa). 
Journal of the American Chemical Society; 108: No. 21, 6820- 
6821(15 Oct 1986). Contract W-7405-ENG-82. 

o-Xylylene (1), also called o-quinodimethane (0-QDM), is a 
reactive molecule that has been extensively studied, both theoreti- 
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cally and experimentally. Although 1 is very reactive, some direct 
evident for its existence has been reported. It has been observed di- 
rectly by UV-visible spectroscopy both in solution and in a low- 
temperature matrix and by IR, Raman fluorescence, and fluores- 
cence excitation spectroscopy in a low-temperature matrix. The 
UV-photoelectron spectrum of 1 in the gas phase has also been 
published. The reported observation of 1 in solution involved the 
generation of 1 by flash photolysis. Recently, the generation of o- 
QDM'’s based on the fluoride ion induced 1,4-elimination from [o- 
[a-(trimethylsilyl)alkyl]-benzyl]trimethylammonium halides was re- 
ported. We now wish to report that we have found this reaction to 
be very fast, and it provides a simple and efficient method for gen- 
erating o-QDM’s under conditions which allow them to be detected 
by UV-visible spectroscopy. 


4497 Electron-deficient thallium zintl-metal carbonylate: 
structure and bonding of [EtsN][ TleFeio(CO)ss]. Whitmire, 
K.H.; Ryan, R.R.; Wasserman H.J.; Albright, T.A.; Kang, 
S.K. "Rice Univ., Houston, TX). Journal of the American 
Chemical Society; 108: No. 21, 6831-6832(15 Oct 1986). 

When Fe(CO);/KOH/MeOH solutions are treated with thal- 
lium salts, deep yellow-brown solutions result from which an anion- 
ic metal carbonyl complex can be isolated and is proposed to be 
[EtN][TI[Fe(CO),}]* ions (M = Zn, Cd, Hg). When methanol 
solutions of this complex stand at room temperature black crystals, 
2, deposit slowly which will not redissolve in methanol. On the 
basis of analyses, ic data and x-ray analysis, 2 is shown 
to be [EtsN]:[Fea(CO)s(u-CO)[u-TI[Fe(CO),Jbh, an aggregate of 1 
produced by loss of CO. Details of the structure of 2, which is 
structurally similar to Burlitch’s recently reported Co2(CO)s(p- 
CO)(u-ZnCo(CO),)2, will appear elsewhere. An x-ray diffraction 
study of crystals of a minor product showed it to be the highly un- 
usual cluster compound 3 which can be viewed as a derivative of 2 
in which the -CO’s are replaced by [p-TiFe(CO),]-. The structure 
and bonding of this complex whose formula is [Et.N]}[T 
IsFe:0(CO)se] is the subject of this paper. 


4498 Process for the production of /sup 18/F-2-deo 
2-fluoro-D-glucose. Elmaleh, D.R.; Levy, S.; Shiue, C.Y.; 


Wolf, A.P. (to Dept. of Energy, Washington, DC). US 
Patent 4,617,386. 14 Oct 1986. Filed date 25 Apr 1983. v.p. 

A process is described for the production of /sup 18/F-2- 
deoxy-2-fluoro-D-glucose which comprises the steps of: (a) produc- 
ing a compound; (b) reacting the resulting compound with a fluor- 
inating agent in an inert organic solvent with heating at 100°C. to 
150°C; and (c) hydrolyzing the resulting compounds to remove 
alkyl groups with BBr/sub 3/, BC1/sub 3/ or concentrated hydro- 
chloric acid. 


Process for producing peracids from aliphatic hy- 
pal carboxylic for Chum, H.L.; Ratcliff, M.A.; Palasz, 
P.D. (to Dept. of Energy, Washington, DO). US Patent 
4,617,090. 14 Oct 1986. Filed date 20 Dec 1984. v.p. 

This patent describes a wood pulp processing system of the 
type producing both pulp and a stream of lactic acid-containing 
black liquor solution, the processor for production of peracid 
bleaching agents from hydroxy acid contained in the black liquor 
solution, comprising: adjusting the pH of the black liquor solution 
to the range of about 8-9 by exposing the solution to CO/sub 2/ 
carbon dioxide to form an alkaline precipitate; separating solids 
from the black liquor solution to produce a residual solution con- 
taining lower aliphatic hydroxy acids selected from the group con- 
sisting of lactic acid, glycolic acid, 2-hydroxybutanoic acid, xyloiso- 
saccharinic acid, and glucoisosaccharinic acid; decarboxylating the 
lower aliphatic hydroxy acids to corresponding gaseous aliphatic 
aldehydes by admixing a powdered semiconductor with the residual 
solution to form a slurry; removing the gaseous aldehydes from the 
residual solution by sweeping gas flow as soon as they are generat- 
ed to prevent further oxidation to carboxylic acids; reacting the 
gaseous aldehydes with oxygen to form corresponding peracids; 
and applying the peracids as bleaching agents to the pulp produced 
in the pulp processing system. 
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4500 Molecular emission spectra from shock-decom- 
posed benzene. Johnson, M.L.; Holmes, N.C.; Nicol, M. 
(Univ. of California, Los Angeles, CA). pp 201-206 of 
Shock waves in condensed matter. Gupta, Y.M. New York, 
NY; Plenum Press (1986). (CONF-850736—). 

From American Physical Society topical conference on 
shock waves in condensed matter; Spokane, WA, USA (22 Jul 
1985). 

Benzene decomposes when shocked to pressures greater than 
13 GPa. However, few products of the decomposition reactions 
have been identified in situ or by recovery methods. This paper re- 
ports the detection by time-resolved (50-to-120 nsec) chemilumines- 
cence spectroscopy of excited molecular products of the decompo- 
sition of benzene at pressures from 24 to 63 GPa. Strong spectral 
bands characteristic of Cz are readily identified among other fea- 
tures and a gray-body background. The dependence of the spectra 
on shock parameters are briefly discussed in terms of known de- 
composition mechanisms of highly excited benzene. 


4501 In situ spectroscopy of pyrite oxidation and resul- 
fidation. Hamilton, J.C. (Combustion Research Facility, 
Sandia National Labs., Livermore, CA 94550). pp 518-519 
of Proceedings of the 1986 Spring meeting of the Electro- 
chemical Society. Pennington, NJ; The Electrochemical So- 
CN ns — (CONF-860540—). Contract AC04 

ons “169. meeting of the Electrochemical Society; Boston, 
MA, USA (4 May 1986). 

This paper discusses in situ spectroscopy of pyrite oxidation 
and resulfidation. Formation of deposits on metal parts in coal- 
burning power plants represents a major technological concern 
since replacement costs are large and down time can represent a 
major loss of productivity. Furthermore, reductions in operating 
temperatures, required to minimize the deleterious effects of deposi- 
tion and subsequent corrosion, result in reduced thermodynamic ef- 
ficiencies. Pyrite and marcasite (the two common crystalline forms 
of FeS/sub 2/) generally account for about half the sulfur found in 
coal and are implicated as major fuel impurities responsible for de- 
posit formation. When coal is burned as a fuel, pyrite and marcasite 
dissociate to form FeS and oxidize to form FeO. These two prod- 
ucts combine forming a low melting point eutectic (m.p. 940°C) 
which can be deposited on iron parts and lead to rapid metal loss. 
Another important class of low melting point deposits is the iron 
alkali trisulfates. Experimental results suggest that FeS/sub 2/ may 
be a major source of iron for production of these compounds. At 
slower heating rates, FeS/sub 2/ oxidizes to form Fe/sub 2/O/sub 
3/, which will flux silicates in the ash. 


4502 Chemical compensation of neutron induced defects 
in polyacetylene. Ginley, D.S.; Butler, M.A. (Sandia Nation- 
al Labs., Albuquerque, NM 87185). pe 424-425 of Proceed- 
ings of the 1986 Spring meeting of the Electrochemical So- 
ciety. Pennington, NJ; The Electrochemical Society (1986). 
(CONF-860540—). Contract AC04-76DP00789. 

From 169. meeting of the Electrochemical Society; Boston, 
MA, USA (4 May 1986). 

This paper describes a study performed on chemical com- 
pensation of neutron induced defects in Polyacetylene. Polyacety- 
lene samples were prepared by the standard Shirakawa technique 
and then isomerized under argon at 125°C for 16 to 24 hr. Samples 
were potted between quartz plates with either Torr-Seal or Epoxi- 
Patch epoxies. Four probe electrical contacts were made with con- 
ductive carbon paint. All preparative operations were performed in 
an argon atmosphere dry box. All neutron irradiations were carried 
out with sufficient shielding to stop beta particles from reaching the 
(CH)/sub x/ films. X-rays were also used to irradiate samples at 
doses comparable to those in the reactor with no significant effect. 
It is felt that observed changes are due to the neutrons incident on 
the sample. 
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4004 Electrochemistry 


REFER ALSO TO CITATION(S) 4027, 4028, 4341, 4463, 4464, 4475, 4489 


4503 (CONF-8604267—Absts.) General and applied 

in Denmark. Ulstrup, J.; Bernth, N.; Hjuler, 
H.Aa. (eds.). (Dansk Elektrokemisk Forening, Lyngby). 
Apr 1986. 72p. (In Danish). NTIS (US Sales Only), PC 
A04/MF AO1. Prile Number DE87750094. 

From General and applied electrochemistry in Denmark; 
Lyngby, Denmark (9 Apr 1986). 

The symposium of the Danish Electrochemical Association 
“General and applied electrochemistry in Denmark” comprehended 
the following sections: a)fundamental and theoretical electrochemis- 
try b) new electrode and electrolyte materials c) analytical electro- 
chemistry d) organic electrochemistry e) corrosion and metal pro- 
tection. (EG). 


4504 (CONF-8604267—Absts., pp 18-19) Proton con- 
duction in ammonium zeolites. Krogh Andersen, E.; Krogh 
Andersen, 1.G.; Skou, E.; Yde-Andersen, S. (Kemisk Insti- 
tut, Odense Universitet, Denmark). Apr 1986. (In Danish). 
NTIS (US Sales Only), PC A04/MF A0O1. File Number 
DE87750094. 

From General and applied electrochemistry in Denmark; 
Lyngby, Denmark (9 Apr 1986). 


4505 (CONF-8604267—Absts., pp 30-31) Dendrite for- 
mation and inhibition during aluminum deposition from NaCl- 
AICl; molten mixtures. Hjuler, H.A.; Zachariassen, K.; Berg, 
R.W.; Bjerrum, N.J. (Danmarks Tekniske Hoejskole, 
Lyngby. Kemisk Lab. A). Apr 1986. (In Danish). NTIS (US 
Sales Only), PC A04/MF AO1. File Number DE87750094. 

From General and applied electrochemistry in Denmark; 
Lyngby, Denmark (9 Apr 1986). 


4506 (IC—86/22) Restricted primitive model for electri- 
cal double layers: modified HNC theory of density profiles 
and Monte Carlo study of differential capacitance. Ballone, 
P.; Pastore, G.; Tosi, M.P. (International Centre for Theo- 
retical Physics, Trieste (Italy); International School of Ad- 
vanced Studies, Trieste (Italy)). Feb 1986. 22p. NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE86704160. 

Interfacial properties of an ionic fluid next to a uniformly 
charged planar wall are studied in the restricted primitive model by 
both theoretical and Monte Carlo methods. The system is a 1:1 
fluid of equisized charged hard spheres in a state appropriate to 1M 
aqueous electrolyte solutions. The interfacial density profiles of 
counterions and coions are evaluated by extending the hypernetted 
chain approximation (HNC) to include the leading bridge diagrams 
for the wall-ion correlations. The theoretical results compare well 
with those of grand canonical Monte Carlo computations of Torrie 
and Valleau over the whole range of surface charge density consid- 
ered by these authors, thus resolving the earlier disagreement be- 
tween statistical mechanical theories and simulation data at large 
charge densities. In view of the importance of the model as a test- 
ing ground for theories of the diffuse layer, the Monte Carlo calcu- 
lations are tested by considering alternative choices for the basic 
simulation cell and are extended so as to allow an evaluation of the 
differential capacitance of the model interface by two independent 
methods. These involve numerical differentiation of the mean po- 
tential drop as a function of the surface charge density or alterna- 
tively an appropriate use of a fluctuation theory formula for the ca- 
pacitance. The results of these two Monte Carlo approaches con- 
sistently indicate an initially smooth increase of the diffuse layer ca- 
pacitance followed by structure at large charge densities, this be- 
haviour being connected with layering of counterions as already re- 


vealed in the density profiles reported by Torrie and Valleau. 17 
refs, 8 figs. 


4507 (LBL—22084) Studies on current distribution in 
electrochemical cells. Dukovic, J.O.; Tobias, C.W. (Law- 
rence Berkeley Lab., CA (USA)). Aug 1986. Contract 
AC03-76SF00098. 364p. NTIS, PC A16/MF A011; 1; GPO 
Dep. File Number DE87001882. 
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Three studies of electrochemical current distribution have 
been performed using potential-theory models and the boundary- 
element method (BEM). (1) The steady-state behavior of cells with 
nonuniform current density over a passivating anode is investigated. 
Current distributions calculated for a test cell, using the measured 
kinetic behavior of nickel in acid-nickel-sulfate solution, are com- 
pared to estimates from earlier models. Although current-density 
profiles determined by weight loss on a segmented rotating cylinder 
agreed satisfactorily with model calculations, the measured length 
of the passive zone exceeds the theoretical value. The model's ap- 
plicability to anodic protection is demonstrated for a stainless-steel 
sulfuric-acid holding tank. (2) A model is established to describe the 
effects of attached bubbles on the potential drop at gas-evolving 
electrodes including: (1) ohmic obstruction within the electrolyte; 
(2) area masking on the electrode surface, which raises surface 
overpotential; and (3) decreased local supersaturation, which lowers 
the concentration overpotential. The model, based on pseudos- 
teady-stae diffusion of dissolved gas within a concentration bounda- 
ry layer, is applied to an example of hydrogen evolution in KOH 
solution. Under Tafel kinetics, the current distribution is nearly uni- 
form over the unmasked electrode, and the increase in surface over- 
potential is the dominant effect. Outside the Tafel regime, the cur- 
rent density is strongly enhanced near the bubble, and the lowering 
of concentration overpotential is a major voltage effect. (3) A 
model of electrodeposition in the presence of diffusion-controlled 
leveling agents is developed. The evolution of groove profile 
during deposition of nickel from a Watts-type bath containing cou- 
marin is predicted and compared to measurements reported in the 
literature. 


4508 (OA-Trans—3276) Electrochemical method for the 
manufacture of 2,5-dialoxy-2.5-dihydrofurans. Degner, D.; 
Hannebaum, H. (Overseas Relations Branch Translation 


Service, London (UK); BASF A.G., Ludwigshafen am 


Rhein a, F.R.)). 
Patent plication 82109 
NTIS coe 
DE8790006 
crineeaidiiiaitiieas can be prepared by conversion 
of furan with bromine in alkalonic solution at temperatures below - 
20°C. The disadvantage of this synthesis is that very considerable 
quantities of bromine and auxiliary bases are required which result 
in considerable waste water problems. The low temperatures re- 
quired are also not very attractive from the technical point of view. 
These disadvantages can be overcome by preparing the 2,5-dialoxy- 
2,5-dihydrofurans by electrochemical oxidation of furan. A techni- 
cally suitable method is described in DE-AS 27 10 420, but this 
method too requires furan as raw material which is expensive to 
handle safely. 


1986. Translation of European 
.6, October 20, 1982. 10p. 
Sales Only), PC A02/MF AOI. File Number 


4509 (OA-Trans—3277) Processes for the electrolytic 
production of 2,5-dialkoxy-2,5-dihydrofurans. (Overseas Rela- 
tions Branch Translation Service, London (UK)). Sep 1986. 
Translation of German Patent 2,710,420. 1lp. NTIS (US 
Sales Only), PC A02. File Number DE87900066. 

Process is presented for the electrolytic production of 2,5- 
dialkoxy-2,5-dihydrofurans of general formula (1), in which R1, R2, 
R3 and R4 represent hydrogen atoms, alkyl groups, hydroxyalkyl 
groups, amidoalkyl groups, urethane groups or acetal groups and 
RS is an alkyl group with 1 to 3 C aton.s, by anodic alkoxylation of 
furans of the general formula (II) with an alcohol of formula R5- 
OH used in excess in the presence of sodium bromide as the con- 
ducting salt and working-up of the reaction mixture by distillation, 
characterized by the carrying-out of anodic alkoxylation at tem- 
peratures between 0 and 35°C, by the fact that from the reaction 
mixture obtained the excess alcohol is first distilled, by the fact that 
the sodium bromide which has crystallized out from the distillation 
residue is then separated off, and by the fact that the alcohol recov- 
ered by distillation and the sodium bromide isolated are both recy- 
cled to the anodic alkoxylation. 





The effects of anions on hydrogen chemisorption at 

crystal electrodes. Markovic, N.; Hanson, M.; Mc 
yep G.; Yeager, E. (The Dept. of Chemistry and Case 
Center of Electrochemical Sciences, Case Western Reserve 
Univ., Cleveland, OH 44106). pp 730-731 of Proceedings of 
the 1986 _ — of the Electrochemical Soci 


ety. 
P Electrochemical Society (198 
(CON 800540. on “a a Se 


From 169. meeting of the Electrochemical Society; Boston, 
MA, USA (4 May 1986). 

Hydrogen adsorption on Pt single crystal electrode surfaces 
has been a subject of investigation by several groups who have at- 
tempted to devise techniques which permit their study under condi- 
tions of low surface contamination and high morphological integri- 
ty. These techniques have involved either preparation and charac- 
terization in the UHV or preparation ex vacuo, such as Clavilier’s 
flame-quenching method. In spite of careful efforts by each group 
to obtain high quality single crystal electrode surfaces, differences 
still persist from group to group in the hydrogen adsorption/de- 
sorption voltammetry curves. The present work attempts to resolve 
some of the controversy pertaining to hydrogen adsorption on Pt 
single crystals using a new ex vacuo flame crystal preparation tech- 
nique. The resulting voltammetry curves are compared with new 
electrochemical results on crystals prepared in the UHV. The pro- 
nounced dependence of hydrogen electrosorption upon the pres- 
ence of different concentrations of various anions are presented and 
interpreted. 


4511 Correlation of potential dependent SERS with elec- 
trochemistry of special adsorbate sites for iron protopor- 
Leen, CA. (Thompene Chemical Labs, Wil Baer, S.; Me- 
lendres, C.A. (Thom cal Lab., Williams ‘College, 

Williamstown, MA b1267). p pp 792-793 ‘of Proceedings of 
the 1986 Spring meeting of the Electrochemical Society. 
Pennington, NJ; The Electrochemical Society (1986). 
(CONF-8 60540—). 

From 169. meeting of the Electrochemical Society; Boston, 
MA, USA (4 May 1986). 

In this paper the authors show the value of coupled spectro- 
electrochemical techniques in elucidating processes occurring at the 
electrode-solution interface. They examined the electro-chemistry 
and potential dependence of surface Raman scattering by iron pro- 
toporhyrin LX chloride (FePPCl) adsorbed at a polycrystalline 
silver electrode. Intense surface Raman spectra of adsorbed FePP 
were obtained in situ following an anodization cycle comparable to 
that employed by a previous study to observe pyridine SERS. 
Electrode potentials were controlled with a PAR model 173 Poten- 
tiostat and model 179 Universal Programmer. Spectra were ob- 
tained using a Spex model 1403 double monochromator and laser 
excitation was provided by a Coherent Radiation model CR6 Ar/ 
sup +/ laser. 


4512 The mechanism of the chlorine reaction at oxide 
anodes. Consonni, V.; Trasatti, S.; Pollak, F.; O’Grady, 
W.E. (Dept. of Physical Chemistry and Electrochemistry, 
Univ. of Milan). pp 737 of Proceedings of the 1986 Spring 
meeting of the Electrochemical Society. Pennington, NJ; 
The Electrochemical Society (1986). (CONF-860540—). 

From 169. meeting of the Electrochemical Society; Boston, 
MA, USA (4 May 1986). 

The purpose of this paper is to report new results for elec- 
trode materials, in particular polycrystalline IrO/sub 2/ and the 
face of RuO/sub 2/ single crystals. The reason for this study is that 
the chlorine reaction has been essentially “facile” and little affected 
by the structure of the electrode surface. Conversely, it has been 
shown that oxygen evolution is a “demanding” reaction and it is 
expected that the overlapping of the two reactions (and therefore 
the pH dependence of the parameters of chlorine evolution) may 
depend on the nature of the electrode material. 
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REFER ALSO TO CITATION(S) 4372, 4463, 4520 


4513 Millimeter-wave observations of vibrationally ex: 
cited SO and CS tp inane phateloue, Kalbe, WF. 
Leskovar, B. (Lawrence Berkeley Laboratory, University of 
California, Berkeley, California 94720). Journal of Chemical 
Physics; 85: No. 12, 7117-7126(15 Dec 1986). 

The methods of steady-state and pulsed millimeter-wave ro- 
tational spectroscopy were used to probe the vibrationally excited 
products, CS and SO produced in the laser photolysis of CS: and 
SO at 193 nm. The time dependence of the vibrational populations 
was measured for CS up to v = 8 and for SO up to v = 5. For 
CS, a Boltzmann-like population distribution was found with a vi- 
brational temperature of 5795 K corresponding to a vibrational 
energy of 9.8 kcal mol~*. In the case of SO, significant excitation 
was observed only for the states v = 0, 1 and 2 with v = 2 having 
the largest initial population. A small percentage of the SO mole- 
cules were found in v = 5. The precursor gases were diluted in Ar 
to enhance the ratio of rotational to vibrational relaxation times. 
Because rotational transitions were probed, it was necessary to wait 
for rotational equilibrium to be established before making the meas- 
urements. As a result, the vibrational populations may have been 
partially relaxed at the time of measurement. In order to evaluate 
the extent of relaxation, a discussion of the various relaxation proc- 
esses is given. 


4514 Nitrogen dioxide fluorescence from N2O; photoly- 
sis. Oh, D.; Sisk, W.; Young, A.; Johnston, H. (Department 
of Chemistry, University of California and Materials and 
Molecular Research Division, Lawrence Berkeley Labora- 
tory, Berkeley, California 94720). Journal of Chemical Phys- 
ics; 85: No. 12, 7146-7158(15 Dec 1986). 

The products of ultraviolet photolysis of N2O; are NOs and 
awavelength dependent mixture of NO2, NO/sup */2, and NO+O, 
where NO/sup */2 represents one or more excited electronic states 
of nitrogen dioxide. This NO/sup */2 emits the visible fluorescence 
spectrum of nitrogen dioxide (photolysis induced fluorescence, 
PIF), and this spectrum was compared with monochromatically ex- 
cited NO fluorescence spectra (laser induced fluorescence, LIF). 
In a series of experiments, dispersed PIF and LIF spectra were 
measured where reactant pressure was 200 mTorr, delay time was 
30 ns, and observation time was 600 ns. According to results ob- 
tained by Sugimoto and co-workers, under these conditions the 
continuous spectrum, which reflects the overall internal energy of 
NO/sup */2, had been little modified by collision, although there 
was degradation of fine structure. The continuous LIF spectra 
were fit to an empirical function, and the PIF spectra were shown 
to be well represented by a linear combination of these mono-ener- 
getic excitation spectra. The coefficients of this linear combination 
plus other considerations were interpreted to give the almost nas- 
cent internal energy distribution of the electronically excited nitro- 
gen dioxide molecules produced by N2Os photolysis. This non- 
Boltzmann internal energy distribution indicates that electronically 
excited nitrogen dioxide is produced in the 7B, state when N2Os is 
photolyzed. 


4515 Study of monolayer polymerization using nonlinear 
optics. Berkovic, G.; Rasing, T.; Shen, Y.R. (Department of 
Physics, University of ornia, Center for Advanced Ma- 

Lawrence Berkeley Laboratory, Berkeley, California 
94720). Journal of Chemical Physics; 85: No. 12, 7374- 
7376(15 Dec 1986). 

Optical second harmonic generation has been used to study 
the polymerization of a monolayer of vinyl stearate or octadecyl 
methacrylate spread at the air/water interface. Rapid polymeriza- 
tion occurred when monolayers were irradiated with ultraviolet 
light, while some slower polymerization occurred when certain 
redox initiators were added to the water subphase. Information re- 
garding polymerization kinetics and the orientation of molecules at 
the interface were also obtained using this method. 
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4516 Hydration dynamics of protons from photon initi- 
ated acids. Lee, J.; Robinson, G.W.; Webb, S.P.; Phili 
L.A.; Clark, J.H. (Texas Tech Univ., Lubbock). Journal o 


of 
the American Chemical Society; 108: No. 21, 6538-6542(15 


Oct 1986). Contract AC03-76SF00098. 

Proton transfer from the excited states of 1-naphthol and 2- 
naphthol to the water solvent is studied in water/alcohol mixtures. 
In pure water, the deprotonation rate of 1-naphthol is insensitive to 
temperature (AH* ~ O), while that of 2-naphthol exhibits an acti- 
vation energy of about 2600 cal mol~*. The deprotonation rates in 
both molecules decrease nonlinearly as the alcohol concentration 
increases, becoming effectively zero in pure alcohol. Variation of 
solvent concentrations in the mixed solvent thus serves as a probe 
for studying the local reaction environment. Using a Markov 
random walk theory, a water cluster, (H2O)/sub 4 +/- 1/, is identi- 
fied as the effective acceptor for both molecules, indicating that the 
structure H,O,* plays a direct role in the proton hydration dynam- 
ics. At high water concentrations the proton hydration rate is reac- 
tion controlled while at high alcohol concentrations it can become 
diffusion controlled. Proton transfer dynamics in the naphthol sys- 
tems are similar to the dynamics measured for electron photoioniza- 
tion into water, with the rates having low or zero activation barrier 
but being entropically inhibited to various degrees. The ~ 1:3 deu- 
terium effect on the rates is in fact derived almost entirely from en- 
tropic considerations. A correspondence between the thermody- 
namic quantities AH°/sub i/ and AS°/sub i/ and the rate parameters 
AH** and AS** for acid dissociation processes is suggested. 


4517 Photoelectrochemical effect with poly(p-phenylene 
sulfide) films. Kamat, P.V.; Basheer, R.A. (Univ. of Notre 
Dame, IN). Chemical Physics Letters; 103: No. 6, 503-506(20 
Jan 1984). 

Poly(p-phenylene sulfide) films coated on conducting SnO. 
and Pt surfaces were found to attain p-type semiconducting proper- 
ties on electrochemical cycling. Upon illumination of these films 
with visible light (A < 500 nm) a photoelectrochemical effect was 
observed. The performance of a photoelectrochemical cell employ- 
ing this polymer film coated electrode is discussed. 


4518 (AAEC-LIB/Trans—799) Electrode responsive to 
visible light. Kaneko, Masao; Yamada, Ei; Koyama, Noboru. 
(Australian Atomic Energy Commission Research Establish- 
ment, Lucas Heights). 19 Sep 1983. Translation of Japanese 
Patent 1,983,157,069. 17p. NTIS, PC A02/MF AOl1. File 
Number DE87900020. 

This invention is an electrode responsive to visible light with 
a tris (poly-pyridyl) metal (II) type polymer complex on the elec- 
trode surface. Generally, the range of temperatures for this proce- 
dure should be approximately 0°C to 80°C, but in normal cases 
room temperature is good enough. The light-responsive electrode 
invented here can be easily produced from ordinary everyday mate- 
rials like carbon electrodes. This invention is quite valuable for in- 
dustrial use. The light-sensitive electrode invented here can be used 
for light sensors, light batteries, semiconductive elements and as a 
completely new kind of light diode, etc., so it is very valuable in 
that it can be used widely. Following is a further explanation of 
this invention, a listing of the examples of its operation. 


4519 Photochemistry of rhenium hydrides. A flash pho- 
tolytic investigation of the transients in the photochemistry of 
ag ge gr pare ge Mura- 


lidharan, S.; Ferraudi, G.; Green, M.A.; Caulton, K.G. 
(Univ. of Notre Dame, IN). Journal of Organometallic 
Chemistry (Amsterdam); 244: 47-59(1983). 

The photochemistry of ReHsPs, (P identical with PMe:Ph) 
has been investigated by laser and conventional flash photolysis. 
The first species observed in laser flash photolysis of the rhenium 
complex in saturated hydrocarbons has been assigned as an hepta- 
coordinated 16-electron complex, ReHsP2, which is found to react 
with P at the diffusion-controlled rate. However, for photolysis in 
benzene such species is replaced by another metastable product, 
ReHsP2(CeHe), which is proposed to be a eta?~CgsHs complex. At 
10-° M Re, isomerization and possibly elimination of hydrogen in 
subsequent unimolecular steps can precede dimerization, which has 
also been observed. The observed transient transformations have 
been correlated with previous observations during continuous pho- 
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tolysis, including coordination of simple olefins and H/D exchange 
of arenes. Kinetic measurements reveal that the transient ReHsP2 
forms a dimetallic species by reaction with ReHsPs and not with 
another (unsaturated) transient. 


4006 Radiation Chemistry 
REFER ALSO TO CITATION(S) 3534 


4520 (DOE/ER/00038—2913) [Multiprogram radiation 
primarily involved in radiation chemistry studies]. 
Quarterly report, July 1-September 30, 1986. (Notre Dame 
Univ., IN (USA). Radiation Lab.). 9 Oct 1986. Contract 
AC02-76ER00038. 47p. (NDRL—2913). NTIS, PC A03/ 
MF AOI; 1; GPO Dep. File Number DE87000585. 
Sixty-six abstracts are presented in the fields of radiation 
chemistry and photochemistry. In addition, a list of publications, 
external talks, and presentations is included. 


4521 (JAERI-M—84-224) Radiation induced chemical 
reaction of carbon monoxide and hydrogen mixture. The in- 
crease in the yields of oxygen containing products by the ad- 
dition of methane. Sugimoto, Shun-ichi; Nishii, Masanobu. 
(Japan Atomic Energy Research Inst., Tokyo; Japan 
Atomic Energy Research Inst., Neyagawa, Osaka. Osaka 
Lab. for Radiation Chemistry). Jan 1985. 72p. (In Japanese). 
NTIS (US Sales Only), PC A04/MF AOl. File Number 
DE87700117. 

Previous studies of radiation induced chemical reactions of 
CO-Hz mixture have revealed that the yields of oxygen containing 
products were larger than those of hydrocarbons. In the present 
study, methane was added to CO-H2 mixture in order to increase 
further the yields of the oxygen containing products. The yields of 
most products except a few products such as formaldehyde in- 
creased with the addition of small amount of methane. Especially, 
the yields of trioxane and tetraoxane gave the maximum values 
when CO-H2 mixture containing 1 mol% methane was irradiated. 
When large amounts of methane were added to the mixture, the 
yields of aldehydes and carboxylic acids having more than two 
carbon atoms increased, whereas those of trioxane and tetraoxane 
decreased. From the study at reaction temperature over the range 
of 200 to 473 K, it was found that the yields of aldehydes and car- 
boxylic acids showed maxima at 323 K. The studies on the effects 
of addition of cationic scavenger (NHs) and radical scavenger (O2) 
on the products yields were also carried out on the CO-H2-CH, 
mixture. 


(JAERI-M—84-239) Annual a of the Osaka 


(Japan Atomic Ener, 
63p. NTIS (US 
Number DE87700118. 

This report describes research activities of Osaka Laboratory 
for Radiation , JAERI during one year period from April 
1, 1983 through March 31, 1984. The latest report, for 1983, is 
JAERI-M 83-199. Detailed descriptions of the activities are present- 
ed in the following subjects: studies on surface phenomena under 
electron and ion irradiations; polymerization under the irradiation 
of electron beams; modification of polymers, degradation, cross- 
linking, and grafting. 


Research ‘Inst., Tokyo). Jan 1985. 
es Only), PC A04/MF AO1. File 


4523 (JAERI-M—85-044) Thermoluminescence glow 
curves of irradiated PMMA and low density polyethylene. 
Matsuda, Koji; Nakase, Yoshiaki; Kumakiri, Yasuhito; Tsuji, 
Yoshio. (Japan Atomic Energy Research Inst., Tokyo; 
Japan Atomic Energy Research Inst., Neyagawa, Osaka. 
Osaka Lab. for Radiation Chemistry). Mar 1985. 35p. (In 
Japanese). NTIS (US Sales Only), PC A03/MF AO1. File 
Number DE87700119. 

Light emission from polymers is observed when polymers 
preirradiated with ionizing radiation at low temperature are heated 
gradually. The light emission is supposedly resulted from recombi- 
nation of electrons with active centers produced in polymers or 





from some other processes involving charge transfer, but no defi- 
nite explanation has been given at present on the thermolumines- 
cent centers. This report describes our studies on the effects of im- 
purities contained in polymers and pressure of ambient gases on the 
thermoluminescent glow curve of PMMA and low density polyeth- 
ylene, which are often used for plastic film dosimeters. In the glow 
curve of PMMA, only one peak was observed at 110 K in an He or 
He atmosphere at 760 Torr, but the intensity of the peak decreased 
with decreasing the Hz or He gas pressure. At 10~* Torr He or He 
atmosphere the peak disappered, and two sharp peaks appeared in 
the temperature range from 200 to 250 K. On the other hand, in the 
glow curve of low density polyethylene, three peaks were observed 
at 120 K, 180 K and 250 K in the presence of Hs or He gas at 760 
Torr. The effects of pressure of ambient gases and impurities in the 
polyethylene on these peaks indicate that the peak at 120 K is due 
to luminescent center produced on the surface or just below the 
surface of the matrix by collision of excited atoms or molecules of 
gases with polymer molecules, the peak at 120 K is originated from 
impurities in the matrix, and the peak at 250° K corresponds to lu- 
minescent center produced in polyethylene matrix. 
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REFER ALSO TO CITATION(S) 3523, 4979, 5474 


the 
sion-produced Molybdenum-99, (Australian Atomic Energy 
Commission Research Establishment, Lucas Heights). 
1986. 10p. 1 10p. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE87700115. 

The specific activity of Mo is an important factor in the 
production of **Mo/Tc-99m generators, used in nuclear medicine. 
Molybdenum-99 formed via the fission route is not carrier free but 
is contaminated by a number of stable molybdenum isotopes formed 
concurrently during neutron irradiation of the uranium target. The 
specific activity of fission-based ®Mo is therefore a function of ir- 
radiation time and post-irradiation decay. A computer program, 
written in FORTRAN, is presented for defining routinely the spe- 
cific activity of fission-based ®°Mo. 


4525 (AD-A—170579/7/XAB) US Army RADCON/ 
ALPHA Team field-training exercise, 1985. Final report. 
Neades, D.N.; Kammerer, J.E.; Roach, L.K. (Army Arma- 
ment Research and Development Command, Aberdeen 
Proving Ground, MD (USA). Ballistics Research Lab.). Jul 
1986. 41p. (BRL-MR—3527). NTIS, PC A03/MF AOI. 

Details of the combined RADCON/ALPHA Team field- 
training exercise conducted at Nevada Test Site between 15-20 Sep- 
tember 1985 are presented. The exercise consisted of a combination 
of classroom instruction on various subjects related to radiation 
measurement and management techniques, and actual field entries 
into radiation-contaminated areas to gain practical experience. In- 
cluded is an exercise critique compiled from post-exercise discus- 
sions. 


4526 (CEA-CONF—8387) Carbon-11, Nitrogen-13 and 
Oxygen-15: labelled molecules. Crouzel, C.; Comar, D. 
(CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette ae Inst. de Recherche Fondamentale (IRF)). 
Jun 1986. 10p. (CONF-8606213—1). NTIS (US Sales Only), 
PC A02, Al. File Number DE87750027. 
From 2. ACOMEN international conference; Biarritz, 
France (2 Jun 1986). 
development of positron emission tomography (PET) 
has entailed the preparation of radio-pharmaceuticals labelled with 
B* emitting isotopes such as ''C**N and 50. The use of these iso- 
topes to label molecules for biological applications has led to the 
development of specific synthesis methods. After considerations on 
the general characteristics of ‘*C’*N15O, on the choice of molecule 
to be labelled and on the labelling plan, some examples of labelled 
molecules are given: *O-gas and '°O-butanol, ‘C-amino-acids and 
different “C-ligands for receptors studies, enzymatic labelling with 
N. 
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4527 (DOE/ER/10348—8) Magnetic measurements of 
the transuranium elements. Progress report, January 1-De- 
cember 31, 1986. Nave, S.E. (Tennessee Univ., Knoxville 
(USA). Dept. of Physics and Astronomy). 1986. Con- 
tract AS05-79ER 10348. 5p. NTIS, PC A02 A01; GPO 
Dep. File Number DE87000655. 

Magnetic measurements have been made on polycrystalline 
CfCls in both a hexagonal and orthorhombic crystal form. The 
magnetic properties were studied as a function of crystal structure 
by converting the same sample back and forth from one form to 
the other. In a continuation of a study of the magnetic transition 
temperature as a function of actinide-actinide separation of the 
curium pnictide series we have undertaken magnetic measurements 
on curium bismuthide during this contract period. We have accom- 
plished several milestones in our program to grow single crystals of 
actinide metals and compounds and determine their solid-state 
properties. Previous physical property measurements on transameri- 
cium actinide materials have been mainly limited to polycrystalline 
samples due to the limited availability of materials and the great 
material losses incurred during the common crystal growth meth- 
ods. We have investigated a low-loss, microscale technique of crys- 
tal growth using lanthanides as non-radioactive stand-ins for the ra- 
dioactive actinides. 


(DOE/ER/40237—T1) Chemistry of gaseous 
a actinide halides. Technical progress report. Hil- 
denbrand, D.L.; Lau, K.H. (SRI International, Menlo Park, 
CA (USA)). 28 ” May 1986. Contract AC03-85ER40237. 13p. 

PC A02/MF A0Ol; GPO Dep. File Number 
DE87000202. 


The objective of this program is to provide accurate thermo- 
chemical information for the uranium and thorium halide and oxy- 
halide systems, two of the key actinide systems, so that the basic 
factors underlying the chemical bonding and chemical reactivity in 
these systems can be elucidated in a systematic way. A complete 
characterization of the uranium and thorium systems will serve as a 
reliable base for modeling the behavior of the heavier actinides, 
which will be much more difficult to study because of sample size 
and safety restrictions. Our principal focus is on the gaseous ha- 
lides, mainly the lower-valent halides, because these molecular spe- 
cies largely will define the high-temperature chemistry in the nucle- 
ar applications of interest. Progress in the current phase of the pro- 
grams and plans for next year are described. 


4529 (DOE/ER/60434—1) Synthesis of radiopharma- 
ceuticals 


28, 1987. Kabalka, (TT 
see Univ., Knoxville (USA). Dept. of Chemistry). ‘Sep 1986. 


Contract "FG05-86ER60434. 15p. NTIS, PC A02/MF AOI; 
1; GPO Dep. File Number DE87000648. 

New methods are described for incorporating iodine-123, 
bromine-75, fluorine-18, oxygen-15, nitrogen-13, and carbon-11 into 
functionally substituted molecules such as 8,8-dimethylsubstituted 
fatty acids, iodovinyl fatty acids, steroids, amphetamines, alcohols, 
and other agents of current interest to nuclear medicine researchers. 
52 refs. 


(IAEA-TECDOC—371, pp 17-23) Safe use of ra- 
dloactive materials. Coombs, M.A.; Thomas, J.A. (Uni- 
formed Services Univ. of the Health Sciences, Bethesda, 
MD, USA). May 1986. NTIS (US Sales Only), PC A12/MF 
A01. File Number DE87700023. 

In Nuclear and related techniques in parasitology. A labora- 
tory manual. 

Radioactive materials have become essential tools in much of 
the research conducted in the biological and medical sciences. Pro- 
cedures documented in this manual are only examples of the numer- 
ous applications of radioactive materials in the field of parasitology. 
Like many chemical reagents and much of the equipment found in 
laboratories, radionuclides can be hazardous if used carelessly. Ex- 
posure to large doses of ionizing radiation has been shown to in- 
crease the risk of cancer in humans and animals, and has been 
shown to increase the risk of genetic abnormalities in animal stud- 
ies. Everyone handling radionuclides in a research program has a 
responsibility to follow safe laboratory practices for use of these 
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materials. Most research institutions will have a radiation safety or- 
ganization which may include a Radiation Safety Officer and a Ra- 
diation Safety Committee. Procedures developed by the radiation 
safety organization must be followed in order to protect personnel 
working with radioactive material, and the public, from unneces- 
sary exposure to radiation. Investigators must also know and follow 
regulations established by government agencies for the use and dis- 
posal of radioactive materials. In this chapter some basic informa- 
tion on procedures for the safe use of radioactive materials in the 
laboratory is provided. Greater detail for specific operations and ra- 
diation safety concerns may be obtained from documents referred 
to in the text. 3 refs, 2 tabs. 


4531 (INIS-BR—537-Vol.1, pp vp) Radioactive decon- 
taminability in coating materials for nuclear installations. Oli- 
veira Mele, M.A.M. de. (Centro de Desenvolvimento da 
Tecnologia Nuclear, Belo Horizonte, Brazil). 1986. (In Por- 
tuguese). NTIS (US Sales Only), PC A19/MF AOl. File 
Number DE87700030. (CONF-860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

The possibility of decontamination of coating materials is es- 
timated by the Test of Radioactive Decontaminability. This test 
consists in contamination of test specimens with a nuclide solution 
of Cs-137 e Co-60 and its decontamination with three steps: demin- 
eralized water, tensile and nitric acid solutions. The evaluation is 
carried by means of an empirically compiled classification of decon- 
taminability factor. It is an easy procedure which allows ‘a priori’ 
the estimation of coating materials, which will be used in nuclear 
facilities. Test specimens of epoxi paints, that shall be used in Angra 
I and Angra II Nuclear Power Plants, have been assessed: 65% of 
the samples had an excellent result using only water. 


4532 (INIS-BR—537-Vol.2, pp vp) ee of a 
mobile unit for ‘in loco’ sistematic decontamination in nuclear 
power plants components. Camargo, G.A.M. (NUCLEN, 
Rio de Janeiro, Brazil). 1986. (in Portuguese). NTIS (US 
Sales Only), PC A19/MF AO1. File Number DE87700036. 
(CONF-860343—Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

A mobile decontamination unit was developed to perform ‘in 
situ’ decontamination of tanks and pressure vessels belonging to the 
reactor auxiliary and ancillary systems. The whole system, includ- 
ing a control desk, is assembled in 6 trolleys which can be moved 
inside the plant, thus enabling component decontamination by in- 
jecting demineralized water at a pressure of approx. 50 bar and 
temperatures up to 90°, with or without chemical additives. Consid- 
ering the versatility and easy handling demonstrated after extensive 
testing, this new system shall be used in Angra 2 and 3. 


4533 (INIS-BR—537-Vol.2, ake ve) Soe vp) Studies of radioiso- 


tope production in ae preparation. Battaglin, 
RIM, Mengatti, J.; Lima, A.L.V.P.; Wo, Woui Ling 
Wang; Silva, C.P.G. da; Achando, S.S. (Instituto de Pesqui- 
sas Energeticas e Nucleares, Sao Paulo, Brazil). 1986. (In 
Portuguese). NTIS (US Sales Only), PC A19/MF A01. File 
Number DE87700036. (CONF-860343—Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

Samples of natural metallic zinc or eletroplated zinc in nickel 
were irradiated with protons in the Cyclotron CV-28 of the Insti- 
tuto de Pesquisas Energeticas e Nucleares - CNEN/SP. The chemi- 
cal treatment was made by dissolution in 10 N HCl and the solution 
percolated through cationic resin. *7Ga was eluted with 3,5 N HCl 
the solution evaporated to dryness and taken up in 3.8% sodium 
citrate solution. Radioactive, chemical, radiochemistry impurities 
were determined. 


4534 (INIS-BR—537-Vol.2, pp vp) Separation process 

of Mo from ***Te using thiourea as a complex agent. Appli- 

cation to the separation of ®*Mo from fission ee Mest- 

nik, S.A.C.; Silva, C.P.G. da. (Instituto de Pesquisas Ener- 

re e e Nucleares, Sao Paulo, Brazil). 1986. (in Portu- 

— (US Sales Only), PC A19/MF AO1. File 
ber DEETNOOIe (CONF-360343—Vol. 2). 


From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil . Mar 1986). 
A radiochemical method has been developed to separate 
Mo from ™*Te both produced in the fission of *°U. The method 
is based on the formation of a cationic complex of tellurium with 
thiourea in acid medium which is retained on the cationic exchange 
resin (Dowex 50W-X8, 100-200 mesh) while the molybdenum does 
not form such complex and passes through. The experimental re- 
sults show that the retention of Te-thiourea complex on the resin is 
(98.3 *- 1.1) %. 


4535 (JEN—584) Tritium labelling of butibufen by her- 
terogeneous catalytic Santamaria, J.; Rebollo, 
D.V. (Junta de Energia Nuclear, Madrid (Spain). 1985, 
10p. in S ). NTIS (US Sales Only), PC A02/MF AO1. 
File Number DE87700027. 

The labelling of a new non-steroidal antiinflammatory agent, 
butibufen (2-(4-isobutylphenyl) butyric acid) was studied. The 
method used was heterogeneous catalytic exchange between butibu- 
fen and tritiated water, obtained "in situ”. Purification was accom- 
plished through thin layer chromatography. Concentration, purity 
and specific activity of the labeled drug were determined by ultra- 
violet and liquid scintillation techniques. 4 fig., 7 ref. 


4536 (LA-UR—86-3593) Consistent set of thermody- 
namic constants for americium (III) species with hydroxyl 
and carbonate. Kerrisk, J.F.; Silva, R.J. (Los Alamos Na- 
tional Lab., NM (USA); Lawrence Livermore National 
Lab., CA (USA)). 1986. Contract W-7405-ENG-36. 10p. 
(CONF-8609134—2). NTIS, PC A02/MS A0l; 1; GPO 
Dep. File Number DE87001971. 

From Geochemical modelling workshop; Fallen Leaf Lake, 
CA, — (14 Sep 1986). 

A consistent set of thermodynamic constants for aqueous 

species and compounds of Am(IIT) with hydroxyl and carbonate li- 
gands has been developed. The procedure used to develop these 
constants involved establishing a value for one formation constant 
at a time in a sequential order, starting with the hydrolysis products 
and hydroxide solids, and then proceeding to carbonate species. 
The EQ3NR chemical-equilibrium model was used to test the con- 
stants developed. These constants are consistent with most of the 
experimental data that form their basis; however, considerable un- 
certainty still exists in some aspects of the Am/(III) data. 


genolysis reactions as studied spectroscopy. 
Tang, Y.S. (Lawrence Berkeley Lab., CA). Transactions of 
the = Nuclear Society; 50: 46(Nov 1985). (CONF- 
851115— 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

Specific labeling with tritium is frequently carried out using 
catalytic hydrogenation and hydrogenolysis reactions. However, 
there are several instances, notably in the reduction of (-)-alprenolol 
tartrate and the dehalogenation of 3’,5’-dibromofolic acid when an 
unexpected pattern of labeling occurs. The fundamental aspects of 
the reaction mechanisms, such as the nature of the absorbed spe- 
cies, the step-wise reaction pathways, and the distribution of the ra- 
dionuclide in the final products, are of significance in providing an 
understanding of these processes. Tritium NMR spectroscopy has 
greatly facilitated the acquisition of such knowledge; the time 
factor involved in degradative studies is greatly reduced and uncer- 
tainties that may arise from tritium exchange procedures are elimi- 
nated. 


4538 Tritium ion mix in an rf discharge. Causey, R.A.; 

Hsu, W.L. (Sandia National Labs., ae NM). 
Transactions of the American Nuclear "Society; 50 : 47-48(Nov 
1985). (CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

In the past, the standard technique for tritium labeling has 
been gas exposure. The greatest problem associated with this tech- 
nique is the long exposure time required to obtain a reasonable triti- 
um loading; it can be as long as several weeks. During this time, 
large quantities of tritium gas are required and degradation of the 





sample can occur due to the radiation damage from the absorbed 
and surrounding gaseous tritium. Shorter exposure time and higher 
loading for tritium plasma or discharge activation make it the tech- 
nique of choice. The purpose of this paper is to identify the effects 
of system pressure and input power on the ion species mix on the 
experimenter can maximize the desired ion flux. 


4539 Electrochemistry as a basis for radiochemical gen- 
erator systems. Bentley, G.E.; Steinkruger, F.J.; Wanek, 
P.M. (Los Alamos National Lab., NM). ACS Symposium 
Series; No. 241, 169-175(1984). 

Ion exchange and solvent extraction techniques have been 
used extensively as the basis for radiochemical generators exploiting 
the differences in absorption behavior between the parent nuclide 
and its useful daughter nuclide. Many parent/daughter pairs of nu- 
clides have sufficiently different polarographic half wave potentials 
so that their electrochemical behavior may be exploited for rapid 
separation of the daughter from the parent with minimal contami- 
nation of the product with the parent isotope. 


4540 (LA-tr—86-21) Fluorides of five- and six-valence 
transuranium elements. Keller, C. Translated from Che- 
miker-Zeitung ; 106: No. 3, 137-142(1982). Contract W-7405- 
ENG-36. 16p. NTIS, PC A02/MF A01; 1; GPO Dep. File 
Number DE87001640. 

NpFe, PuFe and AmFe are the heaviest known hexafluor- 
ides. They are molecular compounds like the much better known 
UF. Due to the high volatility they have been of special techno- 
logical interest with respect to dry methods for the reprocessing of 
spent nuclear fuel. Material problems avoided the technological in- 
troduction of such processes, however. The transuranium hexa- 
fluorides are very reactive substances, they fit the following series 
of reactivity WFs < MoFe < UFs < NpFe < PuFs < AmFe and 
OsFe < PuFs < RuFs. Controlled hydrolysis first yields the only 
recently discovered oxidetetrafluorides NpOF, and PuOF, wich is 
followed by the fomation of the dioxiddifluorides MeO:F; - a class 
of compounds which is also known for Am, for which element no 
binary hexafluoride could be prepared. NpFs, the only transuran- 
ium pentafluoride, is obtained by reacting NpFe with PFs in liquid 
HE or as an intermediate by oxidizing NpF, with KrF. in HF. The 
reaction of PuFs with PFs in HF only yields PuF,. No ternary 
fluorides of hexavalent transuranium elements are known, but a few 
polynary oxidfluorides like KPuO.F; have been characterized 
poorly. CsMe(V)Fe, Rb2Me(V)F; and MesNpFs (Me(I) = Na, RB) 
are the only ternary fluorides with pentavalent transuranium ele- 
ments. It must be stated that there is only little knowledge on fluor- 
ides of hexa- and penta-valent transuranium elements what offers a 
broad area for new investigations - despite the experimental diffi- 
culties in handling these extremely reactive compounds of the high- 
radioactive elements. 43 refs., 5 figs., 6 tabs. 


4008 Combustion, Pyrolysis, And High-temperature 
Chemistry 


REFER ALSO TO CITATION(S) 3325, 4465 


4541 (AD-A—171085/4/XAB) Temperature and concen- 
tration profiles in hydrogen-nitrous oxide flames. Final tech- 
nical report. Vanderhoff, J.A.; Bunte, S.W.; Kotlar, A.J.; 
Beyer, R.A. (Army Armament Research and Development 

Command, Aberdeen Proving Ground, MD (USA). Ballis- 
tics Research Lab.). Jul 1986. 23p. (BRL-TR—2744). NTIS, 
PC A02/MF AOl1. 

Spontaneous Raman spectroscopy was used to measure tem- 
perature and NO, O, and N concentration profiles in lean to stoi- 
chiometric premixed laminar hydrogen-nitrous oxide flames. Rela- 
tive concentration profiles for OH were also obtained for these 
flames by use of laser-induced fluorescence. The present NO con- 
centration results for the stoichiometric flame agree with previous 
NO measurements obtained by a different optical technique. Profil- 
ing these species for various equivalence ratios provides a further 
test for flame modelers. 


~ (AD-A—171121/7/XAB) Introduction to combus- 
tion theory. Buckmaster, J.D. ——,. ah Ithaca, NY 
(USA)). 1985. 24p. NTIS, PC A02/MF A 
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A preliminary chapter introduces the equations of the sub- 
ject, and touches lightly upon some specific problems, in an attempt 
to convey something of its flavor as a branch of applied mathemat- 
ics, or a superset of theoretical fluid mechanics. In hinting at future 
direction, kinetic modeling is emphasized since, quite properly, 
there is presently much interest in constructing new models. The 
chapters that follow describe other areas that promise important 
future developments. Sensitivity analysis, the subject of Chapter II, 
can play an important role in kinetic modeling by identifying those 
reaction paths that are most important role in kinetic modelling by 
identifying those reaction paths that are most important. Turbu- 
lence, the subject of Chapter III, is so difficult and so ubiquitous 
that it will always be important. Here the types of idealization so 
dear to the applied mathematician’s heart, such as flame-sheet 
models, have already played a useful role. Wave propagation, fast 
flames (flames with nonvanishing Mach number) and detonations 
are of enormous importance, and are discussed in Chapters IV and 
V. A key problem here is DDT-deflagration to detonation transi- 
tion. The single most-important unresolved question seems to be: 
why a flame goes out. 


4543 (AD-A—171182/9/XAB) High-Mach-number com- 
bustion. Majda. (Princeton Univ., NJ (USA). Dept. of 
Mathematica). 1986. 40p. NTIS, PC A03/MF A011. 

Recent developments in the mathematical theory of high- 
Mach-number combustion are presented. The phenomena in this 
regime are enormously complex and the mechanisms responsible for 
the variety of physical phenomena are poorly understood. The cur- 
rent advances in the mathematical theory combine asymptotic 
methods, careful numerics, qualitative modelling, and rigorous 
proofs for important model problems as well as an interplay with 
the documented experimental literature. This paper attempts to 
retain the flavor of these research efforts. Partial contents: The 
Theory and Structure for Planar Detonation Waves and an Instruc- 
tive Qualitative Model; Quantitative Asymptotic Modelling of Non- 
linear Wave - Kinetic Interactions in Reacting Gases; Instabilities in 
Detonations and Complex Wave Bifurcations. 


4544 (AD-A—171347/8/XAB) Low-Mach-number com- 
bustion. Ludford, G.S. (Cornell Univ., Ithaca, NY (USA). 
Center for Applied Mathematics). 1986. 73p. NTIS, PC 
A04/MF AO1. 

This article gives an introduction to combustion theory for 
low Mach number. The aim is threefold: to set the subject in the 
context of reacting flows; to illustrate the achievements of asymp- 
totic methods; and to identify the most important directions for 
future theoretical research to take. 


4545 (N—86-27434) Flame propagation and extinction 
in particle clouds. Final Technical Report, 2 January 1984-31 
August 1985, Berlad, A.L.; Joshi, N.D. (California Univ., 
San Diego (USA)). Jan 1986. Tp. (NASA-CR—177304). 
NTIS, PC A02/MF AO1. 

Two phase flame propagation and extinction theory required 
to support the corresponding experiments planned for the space 
shuttle is being developed. Also being planned are specialized col- 
laborative, experimental and theoretical NASA UCSD studies 
needed to support the ongoing definition of needed experimental 
hardware, experimental procedures, data acquisition philosophy, 
and other ground based support activities required to assure the 
success of space shuttle based experiments concerned with combus- 
tion of clouds of particulates at reduced gravitational conditions. 
The further development of relations delineating premixed particle 
cloud and premixed gaseous systems as well as burner stabilized 
and freely propagating flame systems is considered. 


4546 (TKK-KO/LTK—16) Radiation heat transfer of 
gases and particles in combustion chambers. Fagerholm, N.- 
E.; Sirkiae, T. (Helsinki Univ. of Technology, Otaniemi 
(Finland). Lab. of Thermal Engineering). 1984. 40p. (In 
Finnish). NTIS (US Sales Only), PC A03/MF AO1. File 
Number DE87750142. 

The purpose of this pre-research was to find out the phe- 
nomena which could be the basis for the combustion measurement 
and to evaluate the accuracy and the reliability of the measure- 
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ments. The laser can be used by many different ways in probing. 
The changes in the pencil of rays or the relaxation of the unstable 
energy states can be detected. It is also possible to measure the 
scattering of electro-magnetic waves by the object the speed of 
sound or the differences in the degree of ionization of the object. 
The most important methods in the combustion measurement are: 
SRS (Spontaneous Raman Scattering): Suitable for majority species; 
Fixed frequency laser and Weak signals, not for luminous flames. 
LIF (Laser-Indused Fluorescence): Transient spacies; Tunable laser 
and Quench rate required. CARS (Coherent Anti-Stokes Raman 
Scattering): Majority species; Two lasers, one tunable;Strong coher- 
ent signals, also for luminous flames and Backround interference. 
LDA (Laser-Doppler Anemometry): Fluid mechanics and droplet- 
size measurement. The accuracy of each method depends on the 
ability to interpret the signals of the detector. 


perticles produced by an ofl erwer, Peloposki, T. (isielaii 
particles produced by an o ‘ (0) i, T. (Helsinki 
Univ. of Technology, Otaniemi (Finland). Lab. of ‘Thermal 
aby re ht 1984. 123p. (in Finnish). NTIS (US Sales 
PC A06/MF A0O1. File Number DE87750143. 
Previous studies of liquid fuel atomisation have usually been 
connected with the development of the aircraft jet engine and have 
been confined to light fuel oils with low viscosities, whereas the 
atomisation of heavy fuel oils has attracted little attention. With the 
prospect of more stringent environmental legislation and deteriorat- 
ing quality of heavy fuel oils there is a need for a detailed under- 
standing of the atomisation of heavy fuel oils. The purpose of this 
study was to investigate experimentally the influence of injection 
pressure and fuel viscosity on the droplet size distribution from a 
swirl pressure jet atomiser. The test burner was an Oilon RP-106 H 
heavy oil burner with a Monarch 60 5.5 US gall/h nozzle. Test fuel 
was POR 150 heavy fuel oil with a kinematic viscosity of 150 cSt 
at 50 deg C. Prior to the experiments, a state-of-the-art survey of 
existing drop size measurement methods was conducted and nitro- 
gen freezing technique was selected. In this technique, the droplets 
are frozen with liquid nitrogen and then photographed under a mi- 
croscope. Due to the short time available, only six runs were made. 
The Sauter mean diameters of the sprays were between 30 and 80 
pm. The Sauter mean diameter was found to be proportional to the 
0.20 power of oil viscosity and to be inversely proportional to the 
0.75 power of injection pressure. The dependence on viscosity is 
well in accordance with the results of previous investigators where- 
as the dependence on injection pressure is stronger. To establish the 
reliability of the results, further experiments are needed. Some 
modifications to the experimental equipment are also suggested. 


4548 Time-resolved fluorescence investigation of rota- 
tional transfer in A*summation* (vy = 0) OH. Lucht, R.P.; 
Sweeney, D.W.; Laurendeau, N.M. (Predue University, 
School of Mechanical Engineering, Flame Diagnostics Lab- 
oratory, West Lafayette, Indiana 47906). Applied Optics; 25: 
No. 22, 4086-4095(15 Nov 1986). 

Rotational transfer cross sections for the OHA*Zeta*(v = 
O) rovibronic levels were determined for collisions with water 
vapor at flame temperatures. OH fluorescence was introduced by a 
10-ns pulse from a Nd:YAG- pumped dye laser, and the resulting 
fluorescence spectrum was recorded at selected times during the 
laser pulse. The measurements were performed in the postflame 
region of 30-Torr stoichiometric hydrogen/oxygen/nitrogen flames. 
Four different upper rotational levels were excited. State-to-state 
and total rotational transfer rates were calculated by optimizing the 

it between experimental spectra and synthetic spectra gen- 

erated by a time-dependent numerical code. For the Fi(1), F:(4), 
F,(5), and F,(10) upper rotational levels in the A*Zeta*(v = 0) 
manifold, total rotational transfer cross sections were found to be 
(110 +- 30), (170 +- 60), (190 +- 60), and (110 +- 30) x 10-**cm?, 
respectively, for collisions of OH with water vapor. 


4549 High-resolution coherent anti-stokes Raman spec- 
troscopy measurements for combustion diagnostics develop- 
ment. Farrow, R.L.; Lucht, R.P. (Sandia National Labs., 
Livermore, CA 94550). pp 360 of Proceedings of the con- 
ference on lasers and electro-optics. Washington, DC; Opti- 
cal Society of America (1986). (CONF-860622—). 

From OSA/IEEE conference on lasers and electro-optics 
(CLEO '86); San Francisco, CA, USA (9 Jun 1986). 
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The authors constructed a high-resolution CARS experiment 
based on single-frequency Nd:YAG and pulse-amplified ring dye 
lasers and used this system to obtain fully resolved CARS spectra 
of CO and N/sub 2/ in flames. Raman Q-branch linewidths of CO 
analyzed from these data are compared with published IR 
linewidths. Nonresonant susceptibilities were also measured using a 
lower resolution but broadly tunable pulsed dye laser. The results 
demonstrate that high-resolution CARS is a useful tool for provid- 
ing needed spectroscopic properties of combustion gases. 


42 ENGINEERING 
REFER ALSO TO CITATION(S) 4620, 5035 


4550 (DOE/ER—0301) Summaries of FY 1986 engi- 
neering research. (USDOE Office of Energy Research, 

Washington, DC. ering and Geosciences Div.). Nov 
1986. 121p. NTIS, A0g/ MF AOl; GPO Dep. File 
Number DE87002363. 


This report documents the BES Engineering Research pro- 
gram for fiscal year i & eevitin & tadae te e dl Oe 
program projects in addition to a brief program overview. The 
report is intended to provide staff of committees, 
other executive departments, and other DOE offices with substan- 
tive program information so as to facilitate governmental overview 
and coordination of federal research programs. Of equal impor- 
tance, its availability facilitates communication of program informa- 
tion to interested research engineers and scientists. Each BES Divi- 
sion administers basic, mission oriented research programs in the 
Se Te te ee eee 
is one such program; it is administered by the Engineering, and 
Geosciences Division of BES. 


4551 (ESA-SP—31) Second European Space Mecha- 
nisms and Tribology Symposium. Guyenne, T.D.; Hunt, J. 
(European Space Agency, 75 - Paris (France)). Dec 1985. 
327p. NTIS, PC A15/MF AOl; ESA, Paris FF 150 or $18 
Member States, AU, CN, NO (+20% others). 
From 2. European space mechanisms and tribology symposi- 
um; Schloss Meersburg, West Germany on Oct 1985). 
Spacecraft mechanisms; motors and actuators; tribology; 
space stations; and mechanism analysis and testing were discussed. 


4552 (ESA-SP—31, pp v) Semi-active magnetic bear- 
ings for space applications. Gauthier, M.; Rouyer, C. Dec 
1985. NTIS, PC A15/MF A01; ESA, Paris FF 150 or $18 
Member States, AU, CN, NO (+20% others). 
From 2. European space mechanisms and tribology symposi- 
um; Schloss Seonaie aan in Gasier nag (9 Oct 1985). 
for satellite inertia wheels are 
amas For momentum lee bearings have the ad- 
vantage over ball bearings for high Kinetic kinetic momentum (150 Nms 
and over). For smaller kinetic momentum, this advantage still exists 
given that no redundancy of the mechanical part is required. For 
reaction wheels, the advantage of the magnetic bearing is chiefly 
related to the low friction and stiction torques, and the choice is 
dictated by the mission requirements. The same conclusions apply 
to optical systems. For kinetic energy storage, magnetic bearings 
are mandatory to reach competitive performance. The flight qualifi- 
cation obtained with the SPOT satellite and the development of 
high speed rotors for kinetic energy storage are discussed. 


4553 (ESA-SP—31, pp v) Performance of unbonded 
MoS2 for space applications, Buck, V. Dec 1985. NTIS, PC 
A15/MF AOl1; ESA, Paris FF 150 or $18 Member States, 
AU, CN, NO (+20% others). 

From 2. European space mechanisms and tribology symposi- 
um; Schloss Meersburg, West Germany (9 Oct 1985). 

The performance of MoS2 as a dry lubricant in general is 
outlined and the advantages and disadvantages for space applica- 
tions are reviewed. Knowledge in sputtering of MoS2 is discussed 
and the influence of preparation conditions on impurities or disor- 
der of the films is assessed. Results showing correlations between 
H2O impurities in the plasma and structural parameters of the 
layers are given, and the importance of these effects is outalined. 





Considerations relating structural properties to tribological behavior 
are presented. 


4554 (ESA-SP—31, pp v) Coatings against fretting. 
Maillat, M.; Hintermann, H.E. Dec 1985. NTIS, PC A15/ 
MF AOl; ESA, Paris FF 150 or $18 Member Staes, AU, 
CN, NO (+20% others). 

From 2. European space mechanisms and tribology symposi- 
um; Schloss Meeeane West Germany (9 Oct 1985). 

Coatings and lubricants to protect aerospace mechanisms 
from wear and microweldings caused by fretting or reciprocal slid- 
ing were investigated. From the 144 tests performed, TiC, Tiodize 
and Adhesoil coatings show the best results under a high specific 
load; the best results are obtained with Rh + MoS2 coatings under 
low contact pressure against Be. 


4555 (ESA-SP—31, pp v) Surface-treated titanium 
alloy years for space mechanisms. Rowntree, R.A. Dec 1985. 
NTIS, PC A15/MF A0Ol; ESA, Paris FF 150 or $18 
Member States, AU CN, NO (+20% others). 

From 2. European space mechanisms and tribology symposi- 
um; Schloss Meersburg, West Germany (9 Oct 1985). 

The performance of surface treatments against adhesive gear 
(galling) on the alloy IMI 318 (Ti-6A1-4V) was tested using gears 
unlubricated in vacuum, in a four square rig. Gear performance was 
determined by life or number of tooth encounters before failure of 
the surface treatment rather than by wear depth. Conventional 
treatments such as nitriding or oxidation are found to offer limited 
improved gear life, above that of the untreated alloy. Boronizing 
gives the longest gear life but causes, during treatment, dimensional 
growth of the gears. Sputter-deposited coatings of TiN are poorly 
adherent to the substrated and give short lives. Arc-evaporated 
coatings of TiN give improved performance until coating fracture 
and subsequent galling of the titanium alloy occurs. 


4556 (ESA-SP—31, pp v) Use of MoS2 applied by 
physical vapor deposition (PVD) on space mechanisms. Patin, 
J.F.; Maillat, M.; Hintermann, H.E. Dec 1985. NTIS, PC 
A15/MF A0O1; ESA, Paris FF 150 or $18 Member States, 
AU, CN, NO (+20% others). 

From 2. European space mechanisms and tribology symposi- 
um; Schloss Meersburg, West Germany (9 Oct 1985). 

Satellite mechanisms using a solid lubricant film of MoS2 ap- 
plied by physical vapor deposition or RF sputtering are described. 
This process satisfies space requirements because MoS2 has excel- 
lent friction properties in vacuum; nevertheless it is necessary to 
take into account moisture effects during ground tests. Parameters 
likely to influence the performance of lubricated mechanisms were 
studied on a pin on disk tribological test rig. Sputter coated MoS2 
films are successfully used in the telecommunication satellite Arab- 
sat, the observation satellite SPOT, and the television satellite 
TDF. Examples of lubricated mechanisms are antennas, rigid solar 
array deployment mechanisms, and flexible solar array box opening 
mechanisms. 


4557 (ESA-SP—31, pp v) Development and testing of a 
dual-wound dc motor Henson, B.W.; Anderson, 
J.C. (European Space Tribology Lab., Risley, England). 
Dec 1985. NTIS, PC A15/MF A011; ESA, Paris FF 150 or 
$18 Member States, AU, CN, NO (+20% others). 

From 2. European space mechanisms and tribology symposi- 
um; Schloss Meersburg, West Germany (9 Oct 1985). 

The development and testing of a dual-wound dc motor and 
integral gearhead are described. Extensive testing proves its ability 
to operate in vacuum over the temperature range -45 to +85C with 
a life greater than 250 hours. The unit has a rated torque output of 
1.5 Nm with a nominal output speed of 30 rpm and could be used 
as a prime mover in many medium speed space applications. Its 
high overall efficiency means that it can be backdriven. 


4558 (ESA-SP—31, pp v) Space mechanisms develop- 
technological research 


ment in the ESA Wyn-Rob- 
erts, D. Dec 1985. NTIS, PC A15/MF A0O1; ESA, Paris FF 
150 or $18 Member States, AU, CN, NO (+20% others). 

From 2. European space mechanisms and tribology symposi- 
um; Schloss Meersburg, West Germany (9 Oct 1985). 
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Spacecraft components, control actuators, space operation 
mechanisms, instrument mechanisms, deployment mechanisms, and 
solar array mechanisms are described. Motors, wheels (including 
energy storage), docking and robotics mechanisms, and masts are 
discussed. 


4559 (N—86-27452) Characterization of the tribological 
coating composition 77 wt % CaF2 - 23 wt % Li F fused to 
IN-750 alloy. Deadmore, D.L.; Sliney, H.E. (National Aero- 
nautics and Space Administration, Cleveland, OH (USA). 
Lewis Research Center). Jun 1986. 13p. (NASA- 
87342; E—3091). NTIS, PC A02/MF AO1. 

A coating composed of 77 wt % CaF2 - 23 wt % LiF fused 
on IN-750 nickel-based alloy was studied using SEM, XRD, EDX, 
and optical microscopic methods. The surfaces examined were the 
as-fused coating with no subsequent treatment, the coating after ul- 
trasonic cleaning in water, and the uncoated polished and etched 
metal. It was found that the coating reacts during fusion with Ti 
and Nb rich inclusions in the alloy. Numerous small rectangular 
crystallites of Ca(Ti,Nb) oxide are formed beneath an overlay of 
fused fluoride composition. These crystallines are stubby and 
appear to be embedded in the metal substrate surface. It is known 
from previous studies that this coating-alloy system has good tribo- 
logical properties in extreme conditions, such as liquid fluorine. It 
has been concluded from the present study that the short firmly 
embedded crystalline protuberances contribute to the coating ad- 
herence and thereby to enhanced coating wear life. 


4201 General Engineering 
REFER ALSO TO CITATION(S) 6371 


4560 (UCRL—95513) Diamond tool wear vs cutting dis- 
tance on electroless nickel mirrors. Syn, C.K.; Taylor, J.S.; 
Donaldson, R.R. (Lawrence Livermore National Lab., CA 
(USA)). 14 Oct 1986. Contract W-7405-ENG-48. 14p. 
(CONF-860880—35). NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. File Number DE87001358. 

From 30. SPIE technical symposium on optics and optoelec- 
tronic engineering; San Diego, CA, USA (17 Aug 1986). 

Wear data are presented for diamond tools cutting electro- 
less nickel (eNi) for cut lengths up to 70,000 ft (13 miles). Two 
tools having different infrared absorption characteristics were used 
to cut an eNi preparation that had yielded minimum values for sur- 
face roughness and tool wear rate in a previous study. The data in- 
clude Talystep measurement of the rms amplitude of the feed-marks 
versus cumulative cutting distance, representative examples of 
shape changes for the feed-mark profiles, SEM and optical micro- 
graphs of the tool rake and flank face wear zones, and measure- 
ments of the cutting edge profile and edge recession distance by a 
tool-nose replication technique. Feed-mark roughness values were 
found to increase from 5 to 90 A rms over the duration of the test, 
with an associated edge recession of about 1000 A and the develop- 
ment of a periodic tool edge grooving indicative of burnishing of 
the part surface. The ir absorption data successfully predicted the 
order of the two tools in terms of wear rate and fracture toughness. 


4202 Facilities And Equipment 


REFER ALSO TO CITATION(S) 3372, 3444, 3445, 3446, 3720, 3932, 4216, 
4217, 4589, 6095, 6364 


4561 (AD-A—171002/9/XAB) Variable-temperature su- 
perconducting magnetometer/susceptometer. Final report, 1 
January-31 December 1985. Dahlberg, E.D.; Muenck; Gold- 
man, A.M.; Weyhmann. (Minnesota Univ., St. Paul (USA)). 
1 Mar 1986. 12p. NTIS, PC A02/MF AOl1. 

A variable-temperature superconducting susceptometer was 
acquired for the measurement of magnetic moments and susceptibi- 
lities of small samples over a wide range of temperature and mag- 
netic field. This instrument is equipped for measurement over the 
temperature range from 1.8K up to 400K, and in magnetic fields up 
to 6 Tesla. The system operates under full computer control of all 
of its parameters utilizing a software package that runs on a Hew- 





42 ENGINEERING 
4202 Facilities And Equipment 


lett Packard Touch Screen II Computer. The instrument will be 
shortly retrofitted with a second SQUID Probe configured to 
permit measurements of components of the magnetization and sus- 
ceptibility transverse to the axis of the instrument as well as to 
rotate samples about the axis of the superconducting solenoid. 


4562 (AD-A—171067/2/XAB) Development of NbN Jo- 
sephson Junction technology. Final report, 14 September 
1985-15 June 1986. Rad ar, M. (Hypress, Inc., Elmsford, 
NY (USA)). 24 Jul 1986. 21p. NTIS, PC A02/MF A0l. 

A novel process suitable for fabricating superconducting cir- 
cuitry based on the all-refactory material NbN is described. In this 
process, and in-situ trilayer film composed of NbN/MgO/NDN is 
used to fabricate Josephson tunnel junctions. Reactive ion-etching 
processes are used to delineate devices and pattern insulators and 
metallizations. Fabricated junctions yielded good tunneling charac- 
teristics with reasonable current-density uniformity and reproduc- 
ibility. Devices with gap voltages close to 3mV were achieved for 
high-quality junctions (Vm > 20 mV). In addition to the trilayer, 
there are two wiring layers, two resistor depositions, and two insu- 
lation layers, constituting a full NbN-based fabrication technology. 
Using this process, the author fabricated and successfully tested 
thin-film DC SQUID and time-domain reflectometer (TDR) cir- 
cuits. Preliminary measurements suggest that the critical tempera- 
ture of these circuits is well within the operating temperature of 
commercial two-stage closed-cycle refrigerators. 


4563 (EPRI-NP—4785) Predrop test analysis of a 
spent-fuel cask. Final report. McConnell, P.; Jones, J.W. 
(Fracture Control Corp., Goleta, CA (USA); Swanson 
Service Corp., Huntingdon Beach, CA (USA)). Oct 1986. 
125p. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number TI87920090. 

A generic spent-fuel storage cask of nodular cast iron with a 
maximum loaded weight of 102 tons, 88-inch cavity diameter, 14- 
inch wall thickness and stainless steel heads was used as the basis to 
conduct structural analysis under regulatory specified accident con- 
ditions for transport casks. Several different flaw locations and cask 
orientations were examined to determine the most limiting condi- 
tions with respect to crack initiation under design-basis accident 
conditions. Locations of maximum applied tensile stress and applied 
stress intensity values are calculated. The analysis indicates the 
range of tensile and fracture toughness properties that are required 
for a nodular cast iron cask to meet regulatory requirements for 
cask transportability. Nondestructive testing capability and the abil- 
ity to use part scale casks for certain drop tests are also evaluated. 


4564 (HEDL-SA—3396-FP) Incorporation of safety 
interlocks in commercial robotics for handling of nuclear ma- 
terials. Moore, F.W. (Hanford Engineering Development 
Lab., Richland, WA (USA)). 30 Apr 1986. Contract AC06- 
76FF02170. 9p. (CONF- "8311129—4). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE87000251. 

From RAWG robotic and automation workshop; Los 
Alamos, NM, USA (21 Nov 1985). 

Current robotic systems have been developed primarily for 
the automotive and electronic industry. The adaptation of these 
commercial robotic systems to applications in the manufacturing of 
nuclear fuel requires the addition of safety interlocks as to the han- 
dling and accountability of nuclear materials. Also, additional safety 
interlocks are required when the robots are operated in contain- 
ment enclosures that are environmentally sealed. Interlocks have 
been incorporated into a commercial robot. The robotic system has 
been installed in the containment enclosure as part of the pellet 
storage subsystem into the Secure Automated Fabrication (SAF) fa- 
cility currently being built by Westinghouse Hanford Company 
(WHC) for the US Department of Energy (DOE). The system has 
been installed in the Fuel Cycle Plant and is scheduled for initial 
operational testing in 1986. 


4565 (IC—85/256) Intersite interactions and susceptibil- 


ity in mixed valence systems. ian Wang; Gao Lin; 
Bingjian Ni; Fusui Liu. (International Centre or Theoreti- 
cal Physics, Trieste (Italy); International School of Ad- 
vanced Studies, Trieste (Italy)). Oct 1985. 23p. NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE86704178. 


This paper considers the effect of intersite processes on the 
susceptibility in mixed valence system. The method of thermodyna- 
mical perturbation used in this paper can also be generalized to 
study other properties of mixed valence system. The general formu- 
la of partition function of two-site interactions for the mixed va- 
lence system is given. The numerical calculations show that the in- 
tersite interaction is large enough to explain the minimum of sus- 
ceptibility discovered in experiments. The different types of our 
theoretical curves predict that the susceptibility should exhibit a 
rich variety of behaviour at low temperature for various materials. 
9 refs, 6 figs. 


4566 (INIS-BR—537-Vol.1, pp vp) Vacuum distillator 
for determining the presence of oxygen in sodium. Souza, 
M.C.L.; Goncalves, A.C.; Brito ‘Aghios, L.O. de; Torres, 
AR.; Messere e Castro, P. (Instituto de Engenharia Nucle- 
ar, Rio de Janeiro, Brazil). 1986. (In Portuguese). NTIS (US 
Sales Only), PC A19/MF A0O1. File Number DE87700030. 
(CONF-860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

This present work describes a vacuum distillator constructed 
at IEN for determining the presence of oxygen in sodium. It is 
composed of a pyrex tube closed by stainless steel flanges. In the 
process a sample of liquid sodium is initially introduced in a 22 ml 
nickel cup inside the vacuum chamber. Next the sodium is evapo- 
rated at a pressure 5,0 x 10-5 Torr and a temperature of about 
400°C. The sodium vapours are collected by a condensator at 
aproximately 10°C. The amount of oxygen present is determinated 
by spectrophometry or potentiometry from the non-volatile residue 
dissolved in water. 


4567 (INIS-BR—537-Vol.2, pp vp) Preliminary study 
of transport cask design for irradiated PWR (Angra-1 reac- 
tor) fuel element. Maiorino, J.R.; Mendonca, A.G. (Instituto 
de Pesquisas Energeticas e Nucleares, Sao Paulo, Brazil). 
1986. (In Portuguese). NTIS (US Sales Only), PC A19/MF 
A01. File Number DE87700036. (CONF-860343—Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

A preliminary study of cask design for irradiated fuel ele- 
ments of PWR type used in Angra-I is made. A computer code 
MYRA [?] is used to find the number of fuel elements to be 
shipped per cask. It is used as constraints the minimum cooling time 
for storage of the spent fuel elements at the reactor before shipping 
to the final storage (away from reactor or reprocessing) and the 
maximum cask weight. Moreover, the calculations were made using 
a fixed external maximum permissible dose, and that the fission 
products decay heat is removed without exceeding a permissible 
fuel rod temperature. Finally, a preliminary cask design parameters 
is shown and compared with comercial casks. 


4568 (N—86-26369) Orbit Transfer Rocket Engine 
Technology Program: advanced study, task D.1/D.3. 
Interim Report. Martinez, A.; Erickson, C.; Hines, B. (Rock- 
well International Corp., Canoga Park, CA (USA)). Jan 
1986. 237p. (NASA-CR—175084). NTIS, PC Al1/MF AO1. 

Concepts for space maintainability of OTV engines were ex- 
amined. An engine design was developed which was driven by 
space maintenance requirements and by a failure mode and effects 
(FME) analysis. Modularity within the engine was shown to offer 
cost benefits and improved space maintenance capabilities. Space 
operable disconnects were conceptualized for both engine change- 
out and for module replacement. Through FME mitigation the 
modules were conceptualized to contain the least reliable and most 
often replaced engine components. A preliminary space mainte- 
nance plan was developed around a controls and condition moni- 
toring system using advanced sensors, controls, and condition moni- 
toring concepts. A complete engine layout was prepared satisfying 
current vehicle requirements and utilizing projected component ad- 
vanced technologies. A technology plan for developing the re- 
quired technology was assembled. 
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4569 (N—86-27416) Advanced electric and 
space plasma contactor research. Annual 1 October 
1984-1 January 1986. Wilbur, P.J. (Colorado State Univ., 
Fort Collins (USA)). Jan 1986. 151p. (NASA-CR—175119). 
NTIS, PC A08/MF AO1. 

A series of experiments performed on an 8 cm dia. ring cusp 
magnetic field ion thruster are described. The results show the ef- 
fects of anode and cathode position and size, ring cusp axial loca- 
tion and discharge chamber length on plasma ion energy cost and 
extracted ion fraction. Thruster performance is shown to be im- 
proved substantially when optimum values of these parameters are 
used. Investigations into the basic plasma phenomena associated 
with the process of plasma contacting are described. The results 
show the process of electron collection from a background plasma 
to a hollow cathode plasma contactor exhibits a higher impedance 
than the process of electron emission from the hollow cathode. The 
importance of having cold ions present to facilitate the plasma con- 
tacting process is shown. Results of experiments into the behavior 
of hollow cathodes operating at high interelectrode pressures (up to 
approx. 100 Torr) on nitrogen and ammonia are presented. They 
suggest that diffuse emission from the insert of a hollow cathode 
can be sustained at high interelectrode pressures if the cathode is 
made of non-conducting material and the cathode internal pressure 
is reduced by evacuating the cathode interior. A theoretical model 
of discharge chamber operation developed for inert gas thrusters is 
extended so it can be used to evaluate the performance of mercury 
ion thrusters. Predictions of the model are compared to experimen- 
tal results obtained on two 30 cm dia. thrusters. 


4570 (N—86-27419) Improvement of ion thruster design. 
Final Report. ter, R.T. (iowa Univ., Iowa City 
ae 1986. 139p. (NASA-CR—177223). NTIS, PC A07/ 
AOl. 


Two types of measurements were performed on ion thrus- 
tors equipped with SmCo magnets in either ring cusp or line cusp 
arrangements. Langmuir probes were used to measure plasma po- 
tential, electron density, and electron temperture in all regions 
inside the thruster. Loss fluxes to various surfaces were determined 
by measuring the currents to foils attached to or imbedded in the 
surface. Data were obtained for several sets of discharge voltages 
and currents. The loss currents were determined from current vs 
voltage characteristics observed on a transistor curve tracer oscillo- 
scope. Both ion and electron currents were measured to all parts of 
the walls and to all parts of the cathode assembly using collecting 
plates. These measurement were also made for various parameter 
sets. In line cusp configuration the plasma density is essentially as 
predicted by existing calculations. In the ring cusp arrangement the 
interior of the plasma contains an inhomogeneous and relatively 
large magnetic field so the geometry is decidely two-dimensional 
and the models of Self (1967) and of Kino and Sham (1966) do not 
agree. 


4571 (N—86-27618) Cryogenic strain gage techniques 
used in force balance design for the National , er Facil- 
ity. Ferris, A.T. (National Aeronautics and Space Adminis- 
tration, Hampton, VA (USA). Langley Research Center). 
May 1986. 15p. (NASA-TM—87712). NTIS, PC A02/MF 
AO. 


A force balance is a strain gage transducer used in wind tun- 
nels to measure the forces and moments on aerodynamic models. 
Techniques have been established for temperature-compensation of 
force balances to allow their use over the operating temperature 
range of a cryogenic wind tunnel (-190C to 60C) without thermal 
control. This was accomplished by using a patented strain gage 
matching process to minimize inherent thermal differences, and a 
thermal compensation procedure to reduce the remaining thermal- 
ly-induced outputs to acceptable levels. A method of compensating 
for mechanical movement of the axial force measuring beam caused 
by thermally-induced stresses under transient temperatures was also 
included. 


4572 (N—86-27643) SSME long-life bearings. Final 
Report, January 1982-July 1986. Butner, M.F.; Murphy, 
B.T. (Rockwell International Corp., Canoga Park, CA 
(USA)). Jul 1986. 163p. (NASA-CR—179455). NTIS, PC 
A08/MF A011. 
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Hybrid hydrostatic/ball bearings for LH2 and LO2 service 
in turbopumps were studied as a means of improving speed and life 
capabilities. Four hybrid bearing configurations were designed with 
emphasis on achieving maximum stiffness and damping. Parallel 
load bearings were tested at steady-state and transient conditions 
with LH2 (externally fed) and LN2 (internally fed). The hydrostat- 
ic elements were tested with Freon 113 for empirical determination 
of dynamic characteristics. Tests using an eccentric journal for 
loading showed the externally and internally fed hydrostatic bear- 
ings to have significant coefficients of direct stiffness and 
damping. For the internally fed bearing, the strongly speed-depend- 
ent cross-coupling stiffness arising from fluid swirl, along with sig- 
nificant cross-coupling damping, resulted in low net effective stiff- 
ness and damping. The test method used can produce separated co- 
efficients with a sufficiently elliptic journal orbit; otherwise, only 
net effective coefficients combining direct and cross-coupling terms 
can be determined. Testing with nonsynchronous excitation is rec- 
ommended to avoid this restriction. Investigation of hard materials, 
including ceramics, is recommended as a means of eliminating the 
need for the rolling bearing for startup and shutdown support. The 
testing was performed in 1984 (LH2), 1985 (LN2) and 1985-86 
(Freon). 


4573 (N—86-27933) General numerical analysis program 
for the quasiparticle mixer. Hicks, R.G.; 
Feldman, M.J.; Kerr, A.R. (National Aeronautics and Space 
Administration, New York (USA). Goddard Inst. for Space 
Studies). Jul {' 1986. 117p. (NASA-TM—86145). NTIS, PC 
A05/MF AOI. 

A user-oriented computer program SISCAP (SIS Computer 
Analysis Program) for analyzing SIS mixers is described. The pro- 
gram allows arbitrary impedance terminations to be specified at all 
LO harmonics and sideband frequencies. It is therefore able to treat 
a much more general class of SIS mixers than the widely used 
three-frequency analysis, for which the harmonics are assumed to 
be short-circuited. An additional program, GETCHI, provides the 
necessary input data to program SISCAP. The SISCAP program 
performs a nonlinear analysis to determine the SIS junction voltage 
waveform produced by the local oscillator. The quantum theory of 
mixing is used in its most general form, treating the large signal 
properties of the mixer in the time domain. A small signal linear 
analysis is then used to find the conversion loss and port impe- 
dances. The noise analysis includes thermal noise from the termina- 
tion resistances and shot noise from the periodic LO current. Quan- 
tum noise is not considered. Many aspects of the program have 
been adequately verified and found accurate. 


4574 (SAND—78-8262) Investigation of the single 
clinch sleeve tube fitting. Hinckley, C.M. (Sandia National 
Labs., Livermore, CA (USA)). Oct 1986. Contract AC04- 
76DP00789. 49p. NTIS, PC A03/MF A0l; 1; GPO Dep. 
File Number DE87002345. 

Both computational and experimental methods have been ap- 
plied in assessing techniques for assembling clinch sleeve fittings on 
3.18 mm (1/8 in.) OD tubing. Stress levels and plastic deformations 
were predicted by numerical analysis. The effects of lubrication and 
torquing speed were determined experimentally. Torque versus nut 
rotation relationships obtained by numerical methods correlated 
well with experimental results, leading to a series of detailed rec- 
ommendations for assembling and tightening the fittings. The re- 
sults also indicate that clinch sleeve fittings should be able to seal 
against pressures as great as 207 MPa (30 ksi) with a safety factor 
of 1.5. 


4575 (SAND—86-1234C) High-velocity reverse ballistic 
rocket sled testing at Sandia National Laboratories. Tachau, 
R.D.M. (Sandia National Labs., Albuquerque, NM (USA)). 
1986. Contract AC04-76DP00789. 12p. (CONF-8610140— 
6). NTIS, PC A02/MF AO0l; 1; GPO Dep. File Number 
DE86016099. 

From 57. shock and vibration symposium; New Orleans, 
LA, USA (14 Oct 1986). 

The design of an impact-fuzed weapon is dependent on accu- 
rate and predictable information about its behavior in an impact en- 
vironment. Results from full-scale impact tests are essential in de- 
veloping and verifying computer codes which model the crush-up 
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of these weapons. This paper discusses the reverse ballistic impact 
test procedure and the advantages it offers over more conventional 
test methods for obtaining impact test results. Also described are 
recent developments by Sandia National Laboratories in the use of 
rocket sleds to push reverse ballistic impact targets faster than ever 
before. 


4576 (SAND—86-1459C) Comparison of numerical 
models of a pyrotechnic device. Pierce, K.G. (Sandia Nation- 
al Labs., Albuquerque, NM (USA). Components and Sys- 
tems Reliability Div.). 1986. Contract AC04-76DP00789. 
17p. (CONF-861230—4). NTIS, PC A02/MF A011; 1; GPO 
Dep. File Number DE86016119. 

From 13. symposium on explosives and pyrotechnics; Hilton 
Head Island, SC, USA (2 Dec 1986). 

The predictions of two numerical models of a hot-wire initi- 
ated pyrotechnic device are compared to each other and to experi- 
mental results. Both models employ finite difference approximations 
to the heat diffusion equation in cylindrical coordinates. The tem- 
perature dependence of the thermal properties of the pyrotechnic 
materials and of the bridgewire are modeled. An Arrhenius’ model 
is used to describe the exothermic reaction in the powder. One 
model employs a single radial coordinate and predicts the radial 
temperature distribution in the bridgewire and surrounding powder 
mass. In addition to the radial coordinate, the other model also em- 
ploys a longitudinal coordinate to predict the temperature distribu- 
tion parallel to the axis of the bridgewire. The predictions of the 
two-dimensional model concerning the energy requirements for ig- 
nition and the energy losses from the ends of the bridgewire are 
presented. A comparison of the predictions of the two models and 
the development of thermal gradients are employed to define the 
regime where the assumption, in the one-dimensional model, of 
negligible heat transfer axial to the bridgewire does not lead to sig- 
nificant error. The general problems associated with predicting ig- 
nition from a diffusion model are also discussed. 


4577 (SAND—86-1470C) Actuator-valve interface opti- 
mization. Burchett, O.L.; Jones, R.L. (Sandia National 
Labs., Albuquerque, NM (USA). Initiating and Pyrotechnic 
Components Div.; Sandia National Labs., Livermore, CA 
(USA). Component Development Div.). 1986. Contract 
AC04-76DR00789;A.C04-76DP00789. 21p. (CONF-861230— 
1). NTIS, PC A02/MF A01; GPO Dep. File Number 
DE86016106. 

From 13. symposium on explosives and pyrotechnics; Hilton 
Head Island, SC, USA (2 Dec 1986). 

A computer code, Actuator Valve Response (AVR), has 
been developed to optimize the explosive actuator-valve interface 
parameters so that the valve plunger velocity is at a maximum 
when the plunger reaches the valve tubes. The code considers three 
forces to act on the valve plunger before the plunger reaches the 
valve tubes. These are the pressure force produced by the actuator, 
the shear force necessary to shear the seal disks on the actuator and 
the valve plunger, and the friction force caused by friction between 
the plunger and the plunger bore. The three forces are modeled by 
expressions that are explicitly functions of the plunger displace- 
ment. A particular actuator-valve combination was analyzed with 
the computer code AVR with four different combinations of valve 
plunger seal disk shear strength and initial friction force. (LEW) 


4578 Apparatus and method for fabricating multi-strand 

cable. Borden, A.R. (to t. of Energy, 
Washington, DC). US Patent 4,617,789. 21 Oct 1986. Filed 
date 01 Apr 1985. v.p. 

This patent describes a method of fabricating a multi-strand 
cable. The method consists of: providing a tapered mandrel which 
is elongate along a direction transverse to the direction of taper and 
has a hollow core with a longitudinal wedge-shaped channel ex- 
tending therethrough. Winding wire strands around the mandrel di- 
agonally with respect to the transverse direction, inserting wedge- 
shaped pieces, articulately coupled together in spaced relationship 
by a superconducting ribbon means, sequentially through the chan- 
nel of the mandrel, and drawing the wedge-shaped pieces and the 
plurality of wire strands to form a cable having the wedge-shaped 
pieces located within the wire strands when the wire strands are 
drawn from the tapered mandrel. 
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Advances in cryogenic engineering: 
RM W. New York, NY; Plenum Press (1986). 1 
850814—). Plenum Publishing Corp., New York, 
From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, ae - Au, a Cy on 
This volume comprises the proceedings of the 198: 
genic Engineering Conference held August 12-16, 1985, in Gn 
bridge, Massachusetts. The 151 included papers begin by discussing 
the applications of superconductivity in the following fields: the Su- 
perconducting Super Collider; superconducting magnetic energy 
storage; magnets for fusion and physics research; test facilities; 
cryogenic techniques; acoustic emission testing; and magnet stabili- 
ty. From there, the topics are grouped under the following catego- 
ries: heat exchangers, heat transfer to liquid helium and nitrogen; 
heat and mass transfer in He II; refrigeration for MRI and other 
small systems; cryopumps; refrigeration for superconducting fusion, 
accelerator, and generator systems; refrigeration and liquefaction; 
magnetic refrigeration; cryocoolers and refrigeration for space ap- 
plications; cryogenic applications in space science and technology; 
storage and transfer of cryogenic fluids; applications of liquid hy- 
drogen; air separation and liquid nitrogen plants; the processing, 
transfer and storage of LNG; properties of cryogenic fluids; cryo- 
genic instrumentation and data acquisition; and miscellaneous cryo- 
genic applications. 


Vol. 31. Fast, 
. (CONF- 


4580 A thin film amorphous semiconductor temperature 
sensor. Holmes, D.S.; Van Sciver, S.W. (Univ. of Wiscon- 
sin, Madison, WI). pp 1255-1262 of Advances in cryogenic 
engineering: Vol. 31. Fast, R.W. New York, NY; Plenum 
Press (1986). (CONF-850814—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 

Thin film temperature sensors for use in the liquid helium 
temperature range have been fabricated from an amorphous semi- 
conductor-metal alloy of germanium and copper. The amorphous 
material (0.5 - 1.0 wm thick) is sandwiched between two thin film 
metal electrodes. The active area of the sensor is between 0.1 - 1.0 
mm square. The resistive amorphous material is protected from ex- 
posure to light and the atmosphere because it is sandwiched be- 
tween the electrodes. The sensors can be fabricated on any smooth, 
non-conducting surface which can be placed in the vacuum cham- 
ber of an evaporation system and heated to about 80°C. Thin films 
of silicon oxide insulation have been used to allow fabrication of 
sensors on a sheet of stainless steel foil. Non-ohmic conduction 
begins for electric fields exceeding about 10,000 V/m. A transition 
between conduction mechanisms at low temperatures or high elec- 
tric fields produces a region in which the resistance is almost in- 
versely proportional to temperature when measured with a constant 
excitation current. The magnetoresistance, measured from 0 - 0.6 
tesla at 4.36 K, is negative and obeys a power law of the form AR/ 
R=a B /sup n/ where exponent n is 0.72. At 0.6 tesla, AR/R is - 
1.3%. 


4581 A precision cryogenic temperature data acquisition 
system. Farsh, Y.; Sondericker, J.H. (Brookhaven Natl. 
Lab., Upton, NY). pp 1315-1320 of Advances in cryogenic 
engineering: Vol. 31. Fast, R.W. New York, NY; Plenum 
Press (1986). (CONF-850814—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 

A multiplexed temperature data acquisition system with an 
overall precision of + or - 25 PPM has been designed using state- 
of-the-art electronics to accurately read temperature between 2.4 K 
and 600 K from pre-calibrated transducers such as germanium, sili- 
con diode, thermistor or platinum temperature sensors. 


4582 Preparation of low HD contamination cells for the 
measurement of the triple point temperature of n-D2. McCon- 
ville, G.T.; Menke, D.A.; Pavese, F. (Monsanto Research 
Corp., Miamisburg, OH). pp 1205-1210 of Advances in 
cryogenic engineering: Vol. 31. Fast, R.W. New York, NY; 
Plenum Press (1986). (CONF-850814—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 

An effort is under way to produce deuterium triple point 
sealed cells for a 18.7 K temperature reference point. Stability with 
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time of impurity content in cells, namely HD, was found to be 
good from measurements made at IMGC since 1978, but nearly all 
commercially produced "chemical pure” D2 contains approximately 
0.5% HD. To reduce the HD content in the Dz cell, two steps 
have been taken: (1) The stainless steel cell was chemically etched 
and then vacuum baked to remove Fe from the surface and to dif- 
fuse protium out of the cell. (2) The cell was flushed and filled to 
70 bar with D, directly obtained from a thermal diffusion column 
with HD <70 ppm. Triple point measurements with the cell show 
an initial drift due to para-ortho conversion of 0.4 mK per hour de- 
creasing to 0.07 mK per hour after 130 hours of conversion. The 
initial triple point temperature on NBS-IPTS-68 was found to be 
18.732 + or - 0.001 K; this agrees with the value found in the earli- 
er IMGC cells, filled with commercial Dz, when the latter are cor- 
rected for a 0.4 + or - 0.1 HD content, but the conversion in this 
cell was 10 times faster than in 304 stainless steel IMGC cells. Fur- 
ther measurements have been made using the clean n-D; in an un- 
etched 304 stainless steel cell which has been flushed with D,O 
vapor. 


4583 Structural alloys for high field superconducting 
magnets, Morris, Jr., T.W. (Lawrence Berkeley Lab., Univ. 
of California, Berkeiey, CA). rinks? a - ned RP, in cryo- 
genics engineering: ° Reed, Clark, 
A.F. New York, NY: en Press (1986). (CONF- 
850814—). 


From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 

Research toward structural alloys for use in high field super- 
conducting magnets is international in scope, and has three princi- 
pal objectives: the selection or development of suitable structural 
alloys for the magnet support structure, the identification of me- 
chanical phenomena and failure modes that may influence service 
behavior, and the design of suitable testing procedures to provide 
engineering design data. This paper reviews recent progress toward 
the first two of these objectives. The structural alloy needs depend 
on the magnet design and superconductor type and differ between 
magnets that use monolithic and those that employ force-cooled or 
ICCS conductors. In the former case the central requirement is for 
high strength, high toughness, weldable alloys that are used in thick 
sections for the magnet case. In the latter case the need is for high 
strength, high toughness alloys that are used in thin welded sections 
for the conductor conduit. There is a productive current research 
on both alloy types. The service behavior of these alloys is influ- 
enced by mechanical phenomena that are peculiar to the magnet 
environment, including cryogenic fatigue, magnetic effects, and 
cryogenic creep. The design of appropriate mechanical tests is com- 
plicated by the need for testing at 4 K and by rate effects associat- 
ed with adiabatic heating during the tests. 


M.G.; gone ker Self, B.G. 
Risley, Warrin; ). Nuclear Materials Management; 15: 
466-474(1986). CONF-860654—). 

From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orleans, LA, USA (22 Jun 1986). 

A safeguards sealing system is being developed for contain- 
ers used by BNFL for transporting spent nuclear fuel, and its subse- 
quent storage in water filled ponds. It is proposed that one or more 
of the bolts used for fixing the lid of the container to the body will 
have a unique identifier built into it/them. The unique identifier(s) 
will be capable of being interrogated by an ultrasonic seal pattern 
reader (SPAR) unit whilst being stored under several metres of 
water. The design of the unique identifier is based on the ARC 
system developed by Atomic Energy of Canada Ltd (AECL). The 
SPAR system developed by Sandia National Laboratories for use 
with the ARC system has been modified to take account of deci- 
sions to use the top edge of the “seal” as the reference point for the 
acquisition of seal data, and to use direct measurements of tempera- 
ture in the algorithm used to correct the seal signature for tempera- 
ture effects. 


British Nuclear Fuels ple, 
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— ALSO TO CITATION(S) 4751, 4920, 4922, 4960, 5854, 6286, 6288, 


4585 (AD-A—170547/4/XAB) Room-temperature con- 
tinuous-wave operation of a Ti:ALO; laser. Sanchez, A.; 
Fahey, R.E.; Strauss, A.J.; A R.L. (Massachusetts 
Inst. of Tech., Lexington (USA). Lincoln Lab.). Jun 1986. 
3p. GA— S846), NTIS, PC A02/MF AO1. 

Room temperature cw operation of a Ti:AkOs; laser was 
demonstrated for the first reported time. Laser emission at 770 nm 
was excited with an all-line Ar-ion laser pump. The maximum 
output power was 1.6 W. Minnal O04 ee 10)% for the inter- 
nal quantum efficiency and (2.4 + or - 0.5)% for the round-trip 
cavity loss are obtained from the thresholds and slope efficiencies 
measured with 0.7 and 4.9% output couplers. The cavity-loss value 
places an upper bond of 0.007 cm on the absorption coefficient of 
the laser rod for the pi polarization E parallel to c at 770 nm, com- 
pared with 0.73/cm measured at 490 nm, the peak of the Ti (3+) 
pump band. (Author) 


4586 (AD-A—170554/0/XAB) Rate-equation analysis 
for the frequency-chirp- wer ratio of a semi- 
conductor-diode laser. Welford, D.R. (Massachusetts Inst. of 
Tech., Lexington (USA). Lincoln Lab.). Nov 1985. 4p. 
(JA—5746). NTIS, PC A02/MF AO1. 

An expression for the frequency chirp to modulated power 
ratio (CPR) is derived from a rate-equation analysis of the small- 
signal, injection-current modulation in a semiconductor diode laser. 
The model includes the effect of lateral carrier diffusion across the 
active region of the laser diode. The modulation-frequency depend- 
ence of the CPR is flat from dc to a few hundred megahertz, 
beyond which it is proportional to the modulation frequency. 


4587 (AD-A—170558/1/XAB) Monolithic two-dimen- 
sional arrays of high-power GalnAsP/InP 

diode peer Walpole, J.N.; Liau. (Massachusetts Inst. of 
Tech., Lexington (USA). Lincoln Lab.). 16 Jun 1986. 4p. 
(JA—5851). NTIS, PC A02/MF AO1. 

Two-dimensional arrays of 16 laser elements were fabricated 
using the mass-transport process. Good-uniformity, low-threshold 
current (typically 11-14 mA per nsdn and high total cw power 
(up to 0.27 W at 22 C) were obtained. 


4588 (AD-A—170828/8/XAB) Two-stage FEL (free 
electron laser) research at KMS Fusion, Inc. Final report. 
Segall, S.B.; Von Laven, S.; Curtin, M.S.; Diament, P.; 
Ward, J.F. (KMS Fusion, Inc., Ann Arbor, MI (USA)). 14 
Jul 1986. 39p. (KMSF-U—1766). NTIS, PC A03/MF AOl1. 

The basic concept and constraints on two-stage free-electron 
lasers are summarized, and the two-stage FEL design employing a 
helical wiggler and quasi-optical cavity is described. Recent work is 
reviewed in the areas of cavity design, modeling of the field of a 
permanent-magnet helical wiggler, fabrication and calibration of 
permanent-magnet dipole rings, and electrostatic accelerator design. 
A list of publications resulting from this project is given in the ref- 
erences. 


4589 (AD-A—170981/5/XAB) Superconducting-cavity 
development for free-electron lasers. Final report, July 1984- 
June 1986. Neil, G.R.; Boehmer, H.E.; Demroff, H.P.; 
Edighoffer, J.A.; Fornaca, S.W. W Electronics and De- 
fense Sector, Redondo Beach, CA (USA). Military Elec- 
tronics Div.). 30 Jun 1986. 74p. NTIS, PC A04/MF AOl. 

Significant progress was made toward the goal of develop- 
ing cavity modules for a superconducting linear accelerator to 
drive a high-average-power free-electron laser. Through a combina- 
tion of numerical modeling and experimental testing, a cavity ge- 
ometry was developed that has the desired RF characteristics and 
that is ammenable to manufacture. Where possible, modifications to 
existing coupler designs were made to enhance their performance; 
weaknesses in coupler design were identified and addressed. A 
compact fully-integrated accelerator module, which could be repli- 
cated to form a high-power FEL accelerator, was designed concep- 
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tually; feature include cryostat, cavities, couplers, and tuning mech- 
anism. Facilities for fabricating full-size superconducting cavities 
meeting all technical requirements were initiated. Gradient en- 
hancement tests on superconducting subscale models of the cavity 
were performed successfully. 


4590 (AD-A—171123/3/XAB) Cherenkov maser oper- 
ation at 1-2 mm wavelengths. Garate, E.P.; Moustaizis, S.; 
Buzzi, J.M.; Rouille, C.; Lamain, H. (Dartmouth Coll., Han- 
over, NH (USA). Dept. of et _ Astronomy) ¥. 19 
May 1986. 4p. NTIS, PC A02/MF A 

The interaction of a dense n approx a mildly relativis- 
tic (1.8 < gamma < 3) electron beam and a cylindrical, dielectric- 
lined waveguide produced tunable microwave radiation in the 150- 
310 GHZ frequency range with an estimated power output of 500 
kW at 150 GHz and 10 kW at 310 GHz. The measured output fre- 
quency agrees well with the frequency for which the phase veloci- 
ty of the TM: mode of the dielectric-lined guide is synchronous 
with the electron-beam velocity. 


4591 (AD-A—171168/8/XAB) Radiation produced by 
the modulated electron beam of a free-electron laser. Techni- 
cal report. Buskirk, F.R.; Neighbours, J.R.; Maruyama, X.K. 
(Naval Postgraduate School, Monterey, CA (USA)). Jun 
1986. 23p. (NPS—61-86-013). NTIS, PC A02/MF AO1. 

The electron beam in a free electron laser (FEL) becomes 
axially modulated at the optical wave length of the FEL radiation. 
This electron beam passed through a gas may produce intense 
Cherenkov radiation. The effects of the radial and axial dimension 
of the electron bunches on the radiation are explored. 


4592 (AD-A—171174/6/XAB) Theoretical studies in 
free-electron lasers. Final report, August 1981-June 1986. 
Sargent; Hopf, F.A. (Arizona Univ., Tucson (USA). Optical 
Sciences Center). 15 Aug 1986. 10p. NTIS, PC A02/MF 
A0l. 

This contract covered: (a) nonlinear multiwave mixing, and 
(b) theoretical studies relevant to free-electron lasers. Over the 
course of the years, the first part received more attention and, re- 
cently, a correspondingly larger portion of the funding. Both parts 
are summarized and a list is provided of papers resulting from this 
contract. 


4593 (AD-A—171245/4/XAB) Cherenkov maser at mil- 
limeter wavelengths. Garate, E.P.; Walsh. (Dartmouth Coll., 
Hanover, NH (USA). Dept. of Physics and Astronomy). 
Dec 1985. 8p. NTIS, PC A02/MF A0O1. 

The dispersion relation for the transverse magnetic modes 
(TM/sub 0n/) of a partially filled, dielectric-lined, cylindrical wave- 
guide driven by a cold relativistic electron beam is derived. The 
effect of a gap between the electron beam and the dielectric liner is 
included. The dispersion relation is then used to calculate the 
growth rate for the Cherenkov instability in the collective tenuous- 
beam limit. Expressions are developed for the minimum current 
necessary for oscillation threshold and for the power output of the 
Cerenkov maser in the collective regime. 


4594 (CEA-CONF—8430) LETI activities in the field of 
new materials: the case of LNA a promising power laser crys- 
tal. Guinet, P.; Aubert, J.J. (CEA Centre d'Etudes Nu- 
cleaires de Grenoble, 38 (France). Inst. de Recherche Tech- 
nologique et de Developpement Industriel (IRDI)). 3 
1986. 13p. (CONF-860190—1). NTIS (US Sales Only), PC 
A02. File Number DE87750179. 
an From Symposium on crystal growth; Calcutta, India (29 Jan 
86). 

Interest has been focused on synthesis of LaMg AliiOio and 
Nd MgAl:Oi9 compounds and their solid solutions (L.N.A.). To 
obtain a proper laser crystal, they have been grown bigger physical 
properties have been studied; those having an influence on the use 
of LNA as a laser material are presented. 


4595 (DOE/ER/40238—1, pp 3363-3367) Los Alamos 
free-electron 


laser. Watson, J.M. (Los Alamos National 
Lab., NM). 1985. IEEF, 345 East 47th St., New York, NY 
10017. File Number T186011479. (CONF- -850504—Pt.2). 
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From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

During the past year the Los Alamos free-electron laser 
(FEL) oscillator has demonstrated high peak and average power 
(10 mW and 6 kW), broad-wavelength tunability (9-35 ym), and 
near-ideal optical quality (0.9 Strehl ratio). An electron energy-ex- 
traction efficiency of 1% was measured. The predicted production 
of synchrotron sideband also was observed in the broadened optical 
spectrum. As shorter wavelengths and higher powers are pursued, 
higher current with improved beam quality will be required. Ad- 
vanced injectors and energy-recovery systems are being developed 
to meet these demands. 


4596 se tet cen ME, Wee 
pumped long Stock, L.V.; Wilson, 
J.W.; beuens RJ. Nasional Aeronautics = Space Ad- 
ministration, Hampton VA (USA). Research 
Center). May 1986. 33p. (NASA-TM—87 . NTIS, PC 
A03/MF AO1. 

A kinetic model for a solar-simulator pumped iodine laser 
system is developed and compared to an experiment in which the 
solar simulator output is dispersed over a large active volume (150 
cu cm) with low simulator light intensity (approx. 200 solar con- 
stants). A trace foreign gas which quenches the upper level is intro- 
duced into the model. Furthermore, a constant representing optical 
absorption of the stimulated emission is introduced, in addition to a 
constant representing the scattering at each of the mirrors, via the 
optical cavity time constant. The non-uniform heating of the gas is 
treated as well as the pressure change as a function of time within 
the cavity. With these new phenomena introduced into the kinetic 
model, a best reasonable fit to the experimental data is found by ad- 
justing the reaction rate coefficients within the range of known un- 
certainty by numerical methods giving a new bound within this 
range of uncertainty. The experimental modeled are the 
lasing time, laser pulse energy, and time to laser threshold. 


4597 (UCRL—95402) Review of uv laser damage meas- 
urements at Lawrence Livermore National 
Rainer, F.; Hildum, E.A. (Lawrence Livermore National 
Lab., CA (USA)). 12 Sep 1986. Contract W-7405-ENG-48. 
13p. (CONF-8609127—11). NTIS, PC A02/MF AOl; i; 
GPO Dep. File Number DE87000604. 

From SPIE’s fiber LASE '86; Cambridge, MA, USA (14 
Sep 1986). 

Laser damage threshold measurements in the ultraviolet 
(UV) have been made at the Lawrence Livermore National Labo- 
ratory (LLNL) since 1979. These tests were conducted using single 
pulses at the third (355 nm) and fourth (266 nm) harmonic wave- 
lengths of 1064-nm Nd-glass lasers, and single and repetitively fired 
pulses from KrF (248 nm) and XeF (351 nm) excimer lasers respec- 
tively. Surface damage thresholds of dielectric thin films, antireflec- 
tive (AR) coatings, highly reflective (HR) coatings, and porous and 
graded-index AR coatings, as well as surface and bulk thresholds of 
optical windows and crystals have been measured. More than 
twenty different parameter studies have been conducted to develop 
materials with increased laser damage thresholds. 


Even-harmonic generation in free-electron lasers. 
Schmit, M.J.; Elliott, C.J. (Los Alamos National Laborato- 
ry, University of California, X-1, E531, Los Alamos, New 
Mexico 87545). Physical aon [Section] A: General Physics; 
34: No. 6, 4843-4850(Dec 1986). 

A harmonic-generation mechanism that relies on the cou- 
pling modulation between an electron orbit and an electromagnetic 
mode is proposed. Applications of this mechanism to harmonic gen- 
eration in linearly polarized free-electron lasers predicts the emis- 
sion of even-harmonic radiation in the forward direction primarily 
in the TEM/sub 01/ mode. 


4599 Free-electron-laser gain degradation and electron- 
beam quality. Colson, W.B.; Gallardo, J.C.; Bosco, P.M. 
(Berkeley Research Associates, Inc., P.O. Box 241, Berke- 
ley, California 94701). Physical Review [Section] A: General 
Physics; 34: No. 6, 4875-4881(Dec 1986). 





The free-electron laser can be described by solving the Lo- 
rentz-Maxwell equations self-consistently in weak optical fields. 
The field evolution is determined by an integral equation that 
allows the inclusion of an arbitrary electron distribution function in 
a simple way. Contour maps are used to show the gain degradation 
due to an electron-beam energy spread and an electron-beam angu- 
lar spread. In the limit of low gain, the gain spectrum is related to 
the spontaneous emission line shape through successively higher de- 
rivatives. Se ee eer ae 
becomes !ess susceptible to degradation from the electron-beam 


4600 Pulse stretching in a laa ruby laser for 
bubble chamber . ; Baltay, C.; Breg- 
(CERN, CH-1211 Geneva 23, Switzerland). “Applied Optics; 
25: No. 22, 4102-4110(15 Nov '1986). 

In testing a holographic particle track recording system for 
the Fermilab 15-ft bubble chamber, it was shown that the peak 
power of Q-switched laser pulses (—50-ns duration) at the required 
energy gave rise to boiling during the chamber expansion. A pulse 
stretching technique is described which was developed to reduce 
the peak power. Applied to ruby laser (oscillator and three am- 
plifers) with a maximum Q-switched output of 30, J, pulses of up to 
100-ys duration with coherence up to and exceeding 11 m at 2.5 ps 
were produced. These pulses were amplified to —5 J without shape 
degradation. The considerable increased coherence length will find 
applications in many fields of Pulsed holography, and its use with 
fiber optics is particulaly promising. 


4601 Proposal for an extreme-ultraviolet Auger laser at 
63.8 nm in Cs III, Walker, D.J.; Caro, R.G.; Harris, S.E. 
(Edward L. Ginzton Laboratory, Stanford University, Stan- 
ford, California 94305). Journal of the Optical Society o 

America B: Optical Physics; 3: No. 11, 1515-1518(Nov 1986). 


A system is proposed in which Cs atoms photoionized by 
soft x rays from a laser-produced plasma undergo selective Auger 
decay, causing inversion and lasing at 63.8 nm in Cs III. Rate-equa- 
tion calculations show that lasing should occur when a small (1-J) 
532-nm pump laser is used. A similar system in Rb III is briefly dis- 
cussed. 


4602 Harmonic generation at high peak power. Sum- 
mers, M.A.; Williams, J.D.; Johnson, B.C.; Eimerl, D. 
(Lawrence Livermore National Lab., P.O. Box 5508, L-487, 
Livermore, CA 94550). pp 161-167 of High power and solid 
state lasers. Simmons, W.W. Bellingham, WA; Society of 
Photo-Optical Instrumentation Engineers (1986). (CONF- 
860117—). Contract W-7405-ENG-48. 

From Los — symposium and exhibition on optical and 
electro-optical ig; Los Angeles, CA, USA (19 Jan 1986). 

Through 2 19708 en frequency conversion technique was 
applied to high power Nd: glass laser systems used for ICF re- 
search in this country and abroad. The team at KMS Fusion, Inc. 
of Ann Arbor, Michigan was the first to conduct ICF plasma ex- 
periments using the second harmonic (2w)of Nd:glass which is in 
the green part of the visible spectrum. They used a KDP crystal 
with a clear aperture of approximately 10 cm in diameter. At Ecole 
Polytechnique in France, ICF plasma characteristics were measured 
at the second (2 w) and fourth harmonic (4m) of Nd:glass, again 
using KDP, while the University of Rochester, LLE, characterized 
the plasma conditions at the third harmonic (3) using KDP. At 
Livermore, the Argus laser system was frequency converted to 
study plasma conditions at 2w, 3w, 4w. The real payoff of short 
wavelength was demonstrated on the Novette laser system where, 
at the multi-terawatt, multi-kilojoule level, higher fuel densities 
were achieved by irradiation targets using visible (2m) light com- 
pared with the infrared fundamental (lw) wavelength. By 1980, the 
frequency conversion technology as applied to ICF laser systems 
was well established. The non-linear material of choice, KDP, had 
been use to demonstrate conversion efficiencies greater than 50% 
on high power laser systems at apertures as large as 15 cm in diam- 
eter. The challenge for the next five years would be to scale up this 
technology to the Nova class laser system where meaningful ICF 
target implosions could be achieved. 


at 
M.A.; Trenholme, J.B.; i \ 
kowski, S.E.; Marion, J. Julien, H.L.; Blink, J.A.; 
Bender, D.A.; Riley, M.O. wv Div., Lawrence Livermore 
National Lab., P.O. Box 5508, L-487, Livermore, CA 
94550). $4550), pp 2-9 of High power and solid state lasers. Sim- 
Bellingham, WA; Society of Photo-Optical In- 
naeuatien Engineers (1986). (CONF-860117—). Con- 
tract W-7405-ENG-48. 
Se eens 
re engineering; Los Angeles, CA, USA (19 Jan 1986). 
purpose of the High Average Power Solid State Laser 
Program at the Lawrence Livermore National Laboratory is to de- 
velop new technologies for significantly increasing the average 
power capability, beam quality, efficiency, and wavelength agility 
<Aietabdinie teins: Fisk apieiiein Gaeeieadie’e vo icterdneetlt Gea tear. 
of-the-art and is not directed toward a specific application. The per- 
formance goals appear to be achievable using solid state lasers em- 
ploying the slab geometry, improved laser materials, and good engi- 
neering design. Many improvements are already in sight: increased 
efficiency using spectrally tailored pump sources and slab co- 
doping, wavefront correction using adaptive optics and phase con- 
jugation, wavelength flexibility through harmonic generation and 
Raman shifting, and operational reliability using special materials 
for evanescent wave control, slab mounting, and amplified sponta- 
neous emission (ASE) suppression. The full realization of the poten- 
tial for high average power solid state lasers requires an effort with 
breadth, depth, and balance. These are the characteristics of a na- 
tional laboratory. 


4604 Evolution of free-electron laser dev 

Newnam, B.E. (Univ. of California, Los Alamos National 
Lab., Chemistry Div., P.O. Box 1663, MS J564, Los 
Alamos, NM 87545). pp 84-92 of High power and solid state 
lasers. Simmons, W.W. Bellin: WA; Society of Photo- 
Optical Instrumentation Engineers (1986). (CONF-860117— 


From Los Angeles symposium and exhibition on optical and 
electro-optical engineering; Los Angeles, CA, USA (19 Jan 1986). 

Recent experimental demonstrations of free-electron laser os- 
cillators and amplifiers have verified the feasibility of these broadly 
tunable photon sources. The authors review the current status and 
their continuing evolution toward ever high output power and 
shorter wavelengths. 


4605 Optical coating absorption measurement for high 
power laser systems. Draggoo, V.G.; Morton, R.G.; 
Sawicki, R.H.; Bissinger, H.D. (Lawrence Livermore Na- 
tional Lab., Laser Program, P.O. Box 5508, MS-L462, 
Livermore, CA 94550). pp 186-190 of High power and solid 
state lasers. Simmons, W.W. Bellingham, WA; Society of 
Photo-Optical Instrumentation Engineers (1986). (CONF- 
860117—). Contract W-7405-ENG-48. 

From Los Angeles symposium and exhibition on optical and 
electro-optical engineering; Los Angeles, CA, USA (19 Jan 1986). 

A novel method has been qeeciaped 3 for measuring surface 
absorption of optical coatings used in high power laser systems. 
Advantages of the method, which uses an infrared thermal camera 
to measure surface temperature and a detailed computer model of 
heat loss mechanisms to calculate surface absorption, include real 
time, non-contact measurement and in situ monitoring of optics 
under operational conditions. Surface absorptions ranging as low as 
10/sup -5/ of the incident laser power can be measured with a 50 
W test beam. The technique is used routinely to easily and quickly 
acquire data for coating performance sensitivity testing, coating de- 
velopment and for quality assessment of purchased optics. More im- 
portantly, it can identify hot absorbing coatings that are likely to 
fail in service or to become optically distorted in an operating laser 
system. 


4606 Optical materials for high average power lasers. 
O'Neill, R.W. (Lawrence Livermore National Lab., Liver- 
more, CA 94550). pp 348 of Proceedings of the conference 
on lasers and electro-optics. Washington, DC; Optical Soci- 
ety of America (1986). (CONF-860622—). 





42 ENGINEERING 
4203 Lasers 


From OSA/IEEE conference on lasers and electro-optics 
ear '86); San Francisco, CA, USA (9 Jun 1986). 

The atomic vapor laser isotope separation program at Law- 
rence Livermore National Laboratory has cooperated with mem- 
bers of the optical fabrication industry in the development of 
damage-free low-absorption optical substrates and coatings for high 
average power visible lasers. This paper reviews the details of the 
coating substrate and associated diagnostic developments that have 
led to low surface absorption (less than 5 x 10/sup -5/) mirrors, 
windows, and beam splitters. 


4607 Injection locking of a copper laser oscillator. 
Warner, B.E. (Lawrence Livermore National Lab., P.O. 
Box 5508, Livermore, CA 94550). pp 160 of Proceedings of 
the conference on lasers and electro-optics. waa 
DC; Optical Society of America (1986). (CONF -86062 -~) 
From OSA/IEEE conference on lasers and electro-optics 
ares — a Francisco, CA, USA (9 Jun oe te 
have employed i to improve 
sintabaain desdmatmar Geass th eae cee 
beam. The optical layout uses two unstable resonators, one with a 
mode-matching partially transmitting optic. This layout allows as 
little as 1.6 W from the MO to lock the ILO. The resulting beam 
has nearly diffraction-limited beam divergence over its entire 50-ns 
light pulse, increasing the propagatable power by a factor of 3-4. 


4608 Phase locking of Brillouin scattering with two 
equal pump beams. Johnson, T.M.; —_ T.R.; Watkins, 
D.E. (Los Alamos National Lab., Chemistry Div., Los 
Alamos, NM 87545). pp 304 of Proceedings of the confer- 
ence on lasers and electro-optics. Washington, DC; Optical 
—— of —— (1986). (CONF-860622—). 

From OSA/IEEE conference on lasers and electro-optics 
(CLEO '86); San Francisco, CA, USA = un 1986). 

A previous study demonstrated that pumping a Brillouin cell 
with two nearly equal beams produced a pair of phase-locked scat- 
tered beams when the foci of the pumps overlapped. The two 
beams were generated by a slightly misaligned Michelson interfer- 
ometer with the number of fringes in the interference pattern a 
measure of the focal spot separation. They demonstrated phase 
locking by requiring that a marker wire in the interferometer 
output be located in the same fringe in the scattered fringe pattern. 
The authors have repeated this experiment, employing both a direct 
measurement of the focal spots and a different diagnostic to meas- 
ure the phase locking of the two Brillouin beams. 


Pulsed, multiple dye laser oscillator system with 
saith wavelength control. Hackel, R.P.; Feliman, M.; 
Baker, J.; Paris, R.D.; Tampico, J.M.; Kauppila, T.J. (Law- 
rence Livermore National Lab., P.O. "Box 7 Livermore, 
CA 94550). pp 266 of Proceedings of the conference on 
lasers and electro-optics. W nm, DC; Optical Society 
of America (1986). (CONF-860622—). 
From OSA/IEEE conference on lasers and electro-optics 
(CLEO a San Francisco, CA, USA (9 Jun 1986). 
ultrastable, tunable, multiple wavelength laser system 
would highly desirable for performing multiphoton 
pic experiments. The authors have designed, built, and tested (for 
extended periods) such a system, whose frequency is accurately de- 
termined and controlled by a single wavelength meter. An optical 
fiber network is used to multiplex several lasers into the wavemeter 
and facilitate remote operation. In addition, a wavelength reference 
is included to periodically update calibration of the wavemeter, al- 
lowing for long-term operation. 


Sub-doppler spectroscopy with a frequency-doubled 
single-frequency Nd:YAG laser. Esherick, P.; 
Owyoung, A. (Sandia National Labs., Advanced Laser 
Technology Div., Albuquerque, NM 87185). pp 260 of Pro- 
— of the < ioe a. lasers — nen (08) 
ashington, ti ety of America (198 
(CONF-860622—). . 
From OSA/IEEE conference on lasers and electro-optics 
saat ’86); San Francisco, -_- USA (9 Jun 1986). 
authors system, the master laser is a diode-laser- 
nites mini-YAG/sup 3/ with single-frequency pulsed output 
power of 50 mW, while the slave oscillator is a modified commer- 


cial (Quanta-Ray DCR-1A) Nd:YAG systems which outputs 0.7 J 
with a single amplifier stage. Cavity matching of the master and 
slave resonators is achieved by using a feed-back scheme similar to 
the polarization technique introduced by a previous work. The au- 
thors’ approach, which relies on the presence of finite strain in the 
mini-YAG crystal resonator, detects the depolarization of light re- 
flected by this resonator whenever the incident wave matches the 
Fabry-Perot resonance. Once locked, the longterm frequency stabil- 
ity of the system is clearly governed by the stability of 
the mini-YAG laser (a change in temperature of only 0.01° results 
in a frequency drift of 31 MHz). 


— sccm te eee study coupling 
diode-laser arrays. Hohimer, J.P.; 
a ae AL National abe. — f 
Oo; uquerque, pp oO 
Weshingten, “DG Optical Soci Ag oe (1986). 
i iety oO k 
(CONF-860622—). 
From OSA/IEEE conference on lasers and electro-optics 
(CLEO '86); San Francisco, CA, USA (9 Jun 1986). 
Single-element injection-locking has been shown to be and 


TM; Chung YC. (Los 
-M.; Chung, Y.C. 
1663, Los Alamos, NM 87545). 
the conference on lasers and i 
DC; Optical Society of America (1986). a 
From OSA/IEEE conference on lasers and 

ee ne ee 

simplified theoretical model is presented which is used to 
ctudtian tek tide pane oe ae eee 
able filter quantum efficiency. This is the first laser-pumped atomic 
vapor model, which includes the effect of resonance trapping. The 
effects of resonance trapping on both the laser pump power and 
filter realizable quantum efficiency are included in this model. The 
required laser pump power is a dominant factor in determining the 
practically of laser-pumped atomic vapor filters. The results of 
these calculations are presented for several transitions in a laser- 
pumped atomic Rb filter. Semiconductor lasers have demonstrated 
output powers of several watts, which can pump filter apertures as 
large as tens of square centimeters. The use of semiconductor lasers 
as the excitation source for laser-pumped atomic vapor filters makes 
these filters highly practical. Results of laser power vs realizable 
quantum efficiency calculations for several Rb transitions are also 
presented. 


Comparison of Nd 1.06- and 1.33-ym 
various hosts. Barnes, N.P.; Gettemy, D.J.; Esterowitz, L.; 


Allen, R.E. (Los Alamos National Lab., Los Alamos, NM 
87545), Pp 214 of Proceedings of the conference on lasers 
and el Washington, DC; Optical Society of 
America (198 : (CONF-860622--). 
From OSA/TEEE conference on lasers and electro-optics 
(CLEO Sy A San Francisco, CA, USA (9 Jun 1986). 
this paper, the authors show by operating the various 
1a tenis thee eee eaainaae ms ema 
parison of the performance of these lasers can be made. In addition, 
several basic parameters, such as the lifetime of the upper laser 
level, gain, and effective stimulated emission cross section, have 
been measured. These data should aid in effective modeling of these 
lasers. 


4614 excimer 

man, C.R.; cae D.E.; Figueira, J. 

tional Lab., Les Alnmos, NM £7345. pp 206 

of the conference on lasers and el ice, Washington 

DC; Optical Society of America (1986). (CONF-' ). 
From OSA/IEEE conference on lasers and electro-optics 

(CLEO '86); San Francisco, CA, USA (9 Jun 1986). 


dye lasers. Tall- 
. Na- 
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An excimer laser-pumped dye laser has been designed and 
tested that will be capable of 100 W of average power in the near 
UV. Intrinsic energy efficiencies of 28% have been achieved for 
XeCl pump intensities of 2.4 MW/cm/sup 2/ at input dye laser in- 
tensities of 3 MW/cm/sup 2/. This paper discusses this high-power 
excimer laser in detail. 


4615 Near-ultraviolet optically pumped HgBr laser. 
Greene, D.P.; Killeen, K.P.; Hartig, M.; Eden, J.G. (Los 
Alamos National Lab., P.O. Box 1663, Los Alamos, NM 
87545). pp 84 of Proceedings of the conference on lasers 
and elec tics. Washington, DC; Optical Society of 
America (1986). (CONF-860622—). 

From OSA/IEEE conference on lasers and electro-optics 
(CLEO '86); San Francisco, ~~ USA (9 Jun 1986). 

The conventional means for pumping the upper laser level of 
the HgBr B— X laser at 502 nm is to dissociate (electrically or op- 
tically) the parent molecule HgBr/sub 2/. Since this laser process 
requires an ~6-eV photon or electron, the overall quantum effi- 
ciency for excitation of the laser in this way is ~40%. In recent 
experiments, the B/sup 2/2/sub 1/2//sup +/ left space arrow X/ 
sup 2//sub 1/2//sup +/ absorption band of HgBr has been ob- 
served in the afterglow of a pulsed UV-preionized discharge con- 
taining Ne, N/sub 2/, and HgBr/sub 2/ vapor. The overlap of the 
HgBr B left space arrow X absorption spectrum with a significant 
fraction of the emission from an Xe flashlamp suggests the viability 
of incoherent optical pumping of the HgBr laser. Preliminary ex- 
periments have been conducted with a coaxial Xe flashlamp, and 
lasing was observed. Typically, pulses of 250-nx FWHM are emit- 
ted. The characteristics of this optically pumped laser and its pros- 
pects for improved output power and efficiency are discussed. 


4204 Heat Transfer And Fluid Flow 


REFER ALSO TO CITATION(S) 3348, 3795, 3810, 3825, 3849, 3931, 3946, 
3987, 4190, 4245, 5063, 6362 


4616 ee a Heat Transfer and Cooling in 
Gas Turbines. (Advisory ae for Aerospace Research 
and Development, 92 - Neuilly-sur-Seine (France)). Sep 
1985. 528p. NTIS HC A23/MF AOl1. 

From Heat Transfer and Cooling in Gas Turbines; Bergen, 
Norway (6 May 1985). 

Heat transfer and cooling in gas turbines is one of the crucial 
fields in the quest for higher performance as well as life and reli- 
ability. The purpose of this symposium was to bring together ex- 
perts from industry, research establishments and universities to dis- 
cuss fundamental and applied heat transfer problems relevant to gas 
turbines and to exchange practical experience gained in component 
and engine development and testing. The symposium focussed on 
turbine blade cooling including the interaction of cooling and aero- 
dynamics. Furthermore, heat transfer in compressors and combus- 
tion systems as well as heat exchangers was covered. Emphasis was 
also placed on heat transfer modeling, experimental techniques, and 
test facilities. 


4617 (AGARD-CP—90, pp vp) Cooling techniques for 
gas turbine airfoils: a survey. Metzger, D.E. Sep 1985. NTIS 
HC A23/MF AO1. 

From Heat Transfer and Cooling in Gas Turbines; Bergen, 
Norway (6 May 1985). 

A brief general background discussion of turbine heat trans- 
fer and cooling with compressor discharge air is given. Specific ref- 
erence is made to a selection of current research areas for gas tur- 
bine engine cooling, including blade tip heat transfer, heat transfer 
in serpentine passages, multiple jet array impingement, heat transfer 
in pin fin arrays, disk heat transfer, and film cooling. An overview 
of various experimental methods used to acquire heat transfer data 
is also given, with an emphasis on newer methods used to acquire 
detailed local convection heat transfer information. 


— (AGARD-CP—90, pp vp) Rotating heat transfer 
investigations on a multi-pass cooling geometry. Clifford, R.J. 
Sep 1985. NTIS HC A23/MF AOI. 
From Heat Transfer and Cooling in Gas Turbines; Bergen, 
Norway (6 May 1985). 
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The effect of rotation on the heat transfer in a complex 3D 
multi-pass turbine blade cooling geometry is reviewed. The test rig, 
the experimental technique and the initial results are discussed in 
detail. Basic checks at zero rotational speed showed good agree- 
ment with data obtained earlier on this model using an alternative 
transient technique. Rotation was shown to have a significant effect 
on the heat transfer distribution (+ or - 30%) which when aver- 
aged over the gas washed surfaces showed a reduction to 90% of 
the static value. The effect of these changes on the blade predicted 
metal temperatures and lives are also reviewed. Investigations are 
continuing to fully evaluate the implications of both Coriolis and 
buoyancy effects on the heat transfer distributions in these complex 
3D geometries. 


(AGARD-CP—90, pp vp) Local and mean heat 
transfer on the leading and trailing surfaces of a square-sec- 
tioned duct rotating in the orthogonal-mode. Morris, W.D.; 
Harasgama, (Royal Aircraft Establishment, Farnbor- 
ough, England). ‘Sep 1985. NTIS HC A23/MF A011. 

From Heat Transfer and Cooling in Gas Turbines; Bergen, 
Norway (6 May 1985). 

The results of an experimental study of local and mean heat 
transfer over the leading and trailing surfaces of a square-sectioned 
duct which is constrained to rotate about an axis perpendicular to 
the main direction of through flow are described. Both radially out- 
ward and inward coolant flow conditions are considered. Physical 
arguments are discussed which explain the data trends found in 
terms of Coriolis-induced secondary flows and rotational buoyancy 


and these trends are compared with the corresponding problem in 
circular-sectioned tubes. 


4620 (AGARD-CP—90, pp vp) Pressure drop and heat 
transfer characteristics of circular and oblong low aspect ratio 
pin fins. Arora, S.C.; Messeh, W.A. Sep 1985. NTIS HC 
A23/MF AO1. 

From Heat Transfer and Cooling in Gas Turbines; Bergen, 
Norway (6 May 1985). 

The pressure drop and heat transfer characteristics of circu- 
lar and oblong pin fins of height-to-diameter ratio of unity used to 
augment internal cooling of gas turbine airfoils are presented. Data 
were obtained for an array of 10 rows of staggered pin fins in a 
25:1 aspect ratio channel, with both pins and channel endwalls 
forming the heat transfer surface. Results show that the array aver- 
age friction factor increases with increasing blockage caused by dif- 
ferent arrangement of pin fin geometries in the channel. The local 
heat transfer coefficient increases up to the 3rd row of pin fins and 
decreases thereafter. Oblong pin fins with gamma=90 deg (major 
axis parallel to the direction of flow) result in higher heat transfer 
rates and lower friction factor than the circular pin fins. For other 
orientations, oblong pin fins do not offer any advantage over circu- 
lar pin fins for Re or = 20,000 (typical of small gas turbine en- 
gines). 


4621 (AGARD-CP—90, pp vp) External heat transfer 
study on a HP turbine rotor blade. Arts, T.; Graham, C.G. 
(Rolls-Royce Ltd., Bristol, England). Sep 1985. NTIS HC 
A23/MF AO1. 

From Heat Transfer and Cooling in Gas Turbines; Bergen, 
Norway (6 May 1985). 

An experimental investigation of the effects of Mach 
number, Reynolds numbers and free stream turbulence intensity on 
the heat transfer performance of a high pressure gas turbine rotor 
blade in a stationary linear cascade arrangement is described. This 
study was undertaken in the von Karman Institute short duration 
isentropic compression tube facility. The tests were performed for 
outlet Mach numbers ranging between 0.7 and 1, whereas the outlet 
Reynolds number was varied between 500,000 and 1,500,000; free 
stream turbulence levels between 1% and nearly 8% were consid- 
ered. The experimental results were compared with boundary layer 
predictions provided by a finite difference program (STANS), 
which solves the simplified, two dimensional, steady Navier-Stokes 
equations. 
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4622 (AGARD-CP—90, pp vp) Effects of wakes on 
the heat transfer in gas turbine cascades. Wittig, S.; Schulz, 
A.; Bauer, H.J.; Sill, K.H. Sep 1985. NTIS HC A23/MF 
AOl. 

From Heat Transfer and Cooling in Gas Turbines; Bergen, 
noe May 1985). 

e interaction between consecutive blade rows can be ex- 
pected to have important effects on the heat transfer in cooled gas 
turbine cascades. In the present study, the influence of the wake 
from a blade profile - traversed in front of a cooled gas turbine cas- 
cade in planes with varying distances from the leading edge - on 
the local heat transfer coefficient along the suction and pressure 
side has been analyzed. The investigation is part of a research pro- 
gram to develop experimentally verified numerical codes for heat 
transfer calculations. With the aid of a finite element program, the 
local heat transfer coefficients along the cooled blades are derived 
from surface and coolant temperature measurements. It is shown 
that in addition to the axial distances the orientation of the wake 
with respect to the leading edge is of dominant influence. In par- 
ticular, the measurements demonstrate with increasing free stream 
turbulence levels a rapid rise of the heat transfer rate along the 
pressure surface as well as in the stagnation region. The laminar- 
turbulent transition is relocated towards the leading edge along the 
suction surface. The measurements are compared with those de- 
rived from flows with grid-produced turbulence. In general, slower 
transition behaviour is observed than foundwith numerical codes. 


4623 (AGARD-CP—90, pp vp) Wake-passing in a tur- 
bine rotor cascade. Doorly, D.J.; Oldfield, M.L.G.; Scriven- 
er, C.T.J. (Rolls-Royce Ltd., Derby, England). Sep 1985. 
NTIS HC A23/MF AO1. 

From Heat Transfer and Cooling in Gas Turbines; Bergen, 
saci | (6 May 1985). 

A technique for generating realistic wakes upstream of a sta- 
tionary turbine blade cascade at full scale Mach numbers and Reyn- 
olds numbers is described. High speed Schlieren photographs show- 
ing the development of the wake flow through the cascade are pre- 
sented, together with unique high speed measurements of the fluc- 
tuations of the surface heat transfer rate as the nozzle guide vane 
(NGV) wakes pass over the rotor blade surface. Combining the 
flow visualization results with the unsteady heat transfer measure- 
ments reveals the radically different nature of the boundary layer 
transition caused by wake passing; an understanding of which will 
be essential for the development of improved prediction techniques. 


4624 (AGARD-CP—90, pp vp) Effects of hole geome- 
try, wall curvature and pressure ent on film cooling 
downstream of a single row. Kruse, H. Sep 1985. NTIS HC 
A23/MF A0O1. 

From Heat Transfer and Cooling in Gas Turbines; Bergen, 
> May 1985). 

ilm cooling with injection through a single row of discrete 
circular holes is a 3-dimensional process which becomes more and 
more 2-dimensional with downstream distance from the injection 
site. In order to develop and verify prediction methods experimen- 
tal investigations within the mixing region downstream of the cool- 
ant injection were undertaken. The measurements discussed in this 
paper were carried out using simple film cooled models at a main- 
stream temperature of about 100 C and a coolant temperature of 
about 30 C. Coolant distributions on the adiabatic wall, adiabatic 
wall effectiveness and heat transfer coefficients affected by blowing 
are presented. The blowing parameter was varied from 0.5 to 2 and 
the pitch to diameter ratio was varied from 1.5 to 5 with a constant 
hole diameter of 2 mm. Injection angles of 10 deg., 45 deg. and 90 
deg. are covered. A flexible wall was used to produce zero, favor- 
able and adverse pressure gradients along the flat plate. 


4625 (AGARD-CP—90, pp vp) Effect of density ratio 
Seoae Fe ten thes teeta aa cae Loftus, P.J.; 
Jones, T.V. Sep 1985. NTIS HC A23/MF AO1 

From Heat Transfer and Cooling in Gas Turbines; Bergen, 
Norway (6 May 1985). 

e effect of varying the ratio of coolant-to-freestream den- 
sity on the film-cooling process is illustrated. This effect is of great 
importance since most design data has been acquired at nei 
ratios and hence density ratios far removed from those 
modern gas turbines. There is no consensus at present on how ao 


scale this data to engine conditions. Experimental data is presented 
for heat transfer downstream from a single row of 30 degree-in- 
clined film-cooling holes, obtained for air at a wide range of gas-to- 
coolant temperature ratios. These results exhibit a marked effect of 
density ratio. Scaling is discussed, and good collapse of data is 
achieved in the two regimes identified, characterised by weak and 
strong blowing. Conditions representative of the turbine environ- 
ment are created using an isentropic light piston tunnel: the Mach 
number M = 0.55, and the unit Reynolds number Re/m = 2.7 x 
10(5)/m. The experiments are unique in that they simulate the gas- 
to-coolant and gas-to-wall temperature ratios typical of those in gas 
turbines, producing density ratios hiterto only attained in experi- 
ments employing foreign gas injection. 


4626 (AGARD-CP—90, pp vp) Studies of heat transfer 
on the base of turbine nozzles with and without film 


cooling. 
oe A.E. Sep 1985. (In French). NTIS HC A23/ 
AOl. 


From Heat Transfer and Cooling in Gas Turbines; Bergen, 
Norway (6 May 1985). 

The severity of the aerothermal environment of high-pres- 
sure nozzles in modern engines requires base cooling using tech- 
niques similar to those used for guide vanes, i.e., convection, films 
etc. These experiments measure the exchange coefficients for sever- 
al bases of different configurations, and which show variations in 
the film cooling structure; measurement of the characteristics of the 
flow in the vicinity of the wall is also done. This document pre- 
sents the analysis of the results obtained, compared with the pre- 
dicted results. The correlations deduced from this analysis show a 
general method of determining the thermal transfer coefficients for 
air injection cooling. 


4627 (AGARD-CP—90, pp vp) Shroud segments for 
unshrouded blade turbines. Attwood, R.S. Sep 1985. NTIS 
HC A23/MF AOl1. 

From Heat Transfer and Cooling in Gas Turbines; Bergen, 
Norway (6 May 1985). 

For hot and high speed turbines it is desirable to use blades 
without tip shrouds, which are an embarrassment from the point of 
view of centrifugal weight and cooling. The static shroud segments 
are then exposed to very severe thermal conditions. It is difficult to 
design shroud segments which will survive these conditions with- 
out demanding so much cooling air that the specific fuel consump- 
tion advantage of the shroudless blade is completely absorbed. The 
problem involves two parameters: cooling requirements and integri- 
ty. Therefore, for a variety of possible segment section design con- 
cepts, the fundamental relationships which control the cooling re- 
quirements are examined. The second part of the paper explains the 
decision to evaluate experimentally the integrity of section of de- 
signs, and a description and technical justification of the chosen test 
technique, which overcomes the heat-transfer compromises in- 
volved in testing at atmospheric pressure. 


4628 (AGARD-CP—90, pp vp) Engine tests on a 
cooled gas turbine stage. Graf, H.J. Sep 1985. NTIS HC 
A23/MF AO1. 

From Heat Transfer and Cooling in Gas Turbines; Bergen, 
Norway (6 May 1985). 

A new cooling system was designed for the 45 MW gas tur- 
bine type 8. Extensive tests were carried out in a new power sta- 
tion to verify the reliability of the cooled components. Wall tem- 
peratures were measured using thermocouples, thermal paints and 
pyrometers. Cooling air temperature, pressure and mass flow meas- 
urements allowed a detailed analysis of the first stage under operat- 
ing conditions. The results and comparisons with design calcula- 
tions are presented. The applicability and accuracy of the three 
measuring techniques are discussed. 


4629 (AGARD-CP—90, pp vp) Heat transfer test eval- 
uation of the shell-spar blade cocling concept applied to in- 
dastchel ane telliiena, Be Butt, G.P.; North, W.E. (Westinghouse 
Electric Corp., Concordville, PA). Sep 1985. NTIS HC 
A23/MF AOI. 


From Heat Transfer and Cooling in Gas Turbines; Bergen, 
Norway (6 May 1985). 





A series of heat transfer experiments to verify the theoretical 
prediction techniques adopted for the design of shell-spar cooled 
turbine vanes and blades is described. Tests were performed on flat 
plate specimens representing a wide range of channel geometries. 
Each specimen was installed in one wall of a test section down- 
stream of a combustor which was run at various operating tempera- 
tures. A recommended design approach was formulated from ana- 
lysing the results. The potential of shell-spar cooling applied to in- 
dustrial gas turbines is discussed. 


4630 (AGARD-CP—90, A vp) Heat-flux measure- 
ments and for a turbine stage. Dunn, M.G. 
Sep 1985. NTIS HC A23/MF A011. 

From Heat Transfer and Cooling in Gas Turbines; Bergen, 
—a (6 May 1985). 

A measurement and analysis program is descirbed which uti- 

lizes: (1) a Garrett TFE 731-2 high-pressure turbine stage and (2) a 
Garrett low aspect ratio turbine (LART) stage. The major empha- 
sis of this program has been placed on obtaining accurate measure- 
ments of heat-flux distributions in the full-scale rotating turbine 
stage. The experimental technique being used is the short-duration, 
shock-tunnel approach, in which fast-response, thin-film thermom- 
eters are used to measure the surface temperature histories at pre- 
scribed positions on the various component parts. Heat flux values 
are then inferred from these temperature histories using standard 
ends satheailies sathaeibanieds ta animate eek Ganda of a EP 
731-2 high pressure turbine results with particular emphasis on 
nozzle guide vane (NGV) tip endwall data not previously reported 
are provided. A significantly more brief discussion of the LART 
stage instrumentation is also included. In addition, a summary dis- 
cussion of the experimental technique and the associated instrumen- 
tation is included. 


4631 (AGARD-CP—90, pp vp) Model for correlating 
flat plate film cooling effectiveness for rows of round holes. 
Lecuyer, M.R.; Soechting, F.O. (Pratt and Whitney Air- 
- West Palm Beach, FL). Sep 1985. NTIS HC A23/MF 

From Heat Transfer and Cooling in Gas Turbines; Bergen, 
Norway (6 May 1985). 

An effective method of cooling, that has found widespread 
application in aircraft gas turbines, is the injection of a film of cool- 
ing air through holes into the hot mainstream gas to provide a 
buffer layer between the hot gas and the airfoil surface. Film cool- 
ing has been extensively investigated and the results have been re- 
ported in the literature. However, there is no generalized method 
reported in the literature to predict the film cooling performance as 
influenced by the major variables. A generalized film cooling corre- 
lation has been developed, utilizing data reported in the literature, 
for constant velocity and flat plate boundary layer development. 
This work provides a basic understanding of the complex interac- 
tion of the major variables effecting film cooling performance. 


4632 (AGARD-CP—90, pp vp) Prediction of transient 
air-cooled rotating 


temperatures for an disc. Long, C.A.; 
Owen, J.M. Sep 1985. NTIS HC A23/MF AO1. 

From Heat Transfer and Cooling in Gas Turbines; Bergen, 
Norway (6 May 1985). 

The numerical solution of Fourier’s conduction equation is 
used to compute the transient temperature distribution in a rotating 
disc. The convective boundary conditions for the disc surfaces are 
based on simple formulae obtained from the solutions of the bound- 
ary-layer equations, and the computed surface temperatures are 
compared with measurements made on a rotating-disc rig. Free-disc 
tests, at rotational Reynolds numbers up to Re sub phi = 2.5 x 
10(6), are used to provide a datum from which to judge the numeri- 
cal method. Although the numerical solution tends to overestimate 
the cooling rate of the heated free disc at high Reynolds numbers, 
the agreement between computed and measured temperatures is 
considered reasonable. Rotating-cavity tests, in which a heated disc 
is cooled by a radial outflow of air, are used to examine the suit- 
ability of the simple convective boundary conditions. As the com- 
puted temperatures show reasonable agreement with the measured 
values, it is suggested that the proposed formulae for convection in 
a rotating cavity might be useful for design purposes. 


and 
gas turbine combustors. Magnussen, B.F. 
1985. NTIS HC A23/MF AO1. “P 
From Heat Transfer and Cooling in Gas Turbines; Bergen, 
—, (6 oe 1985). 


processes which are decisive for the molecular mixing as well as 
the dissipation of turbulence energy into heat are severely intermit- 
tent, i.e., concentrated into isolated regions whose entire volume is 
only a small fraction of the volume of the fluid. The paper reviews 
the eddy dissipation concept (EDC) for chemical reactions in tur- 
bulent flow developed by Magnussen. The EDC is a reactor con- 
cept which is unique in that it takes into account the intermittent 
behavior of the small scale structures on the chemical reactions. 
Both fast and slow chemical reactions can be treated simultaneous- 
ly. Flame stabilization, extinction and ignition characteristics, as 
well as blow-off, turbulent flame propagation velocities and reac- 
tion rates are discussed in relation to the EDC. Computations of 
heat transfer rates to the walls taking into a account the cooling 
effect of the secondary air are demonstrated. The physical implica- 
tions of the various sub-models are discussed. 


4634 (AGARD-CP—90, pp vp) Alternate cooling con- 
figurations for gas turbine combustion systems. Nealy, D.A.; 
—" S.B.; Mongia, H.C. Sep 1985. NTIS HC A23/MF 
AOl. 

From Heat Transfer and Cooling in Gas Turbines; Bergen, 
a (6 May 1985). 

ork aimed at the synthesis, characterization, and evalua- 

tion “a several alternate types of advanced wall cooling schemes is 
reviewed -- specifically, film-convection cooling, laminated porous 
wall cooling, and angled, multihole (effusion) cooling. The concept 
definition, heat transfer performance characterization, and design 
problems associated with each basic concept are reviewed, and rel- 
evant rig and engine experience cited. A brief assessment of the 
structural limitations of the several cooling schemes is also made, 
together with a review of the key materials and fabrication consid- 
erations. 


4635 (AGARD-CP—90, pp vp) Full coverage impinge- 
ment heat transfer: The variation in pitch to diameter ratio at 
a constant gap. Andrews, G.E.; Asere, A.A.; Hussain, C.1.; 
Mkpadi, M.C. Sep 1985. 5. NTIS HC A23/MF ‘AOL. 

From Heat Transfer and Cooling in Gas Turbines; Bergen, 
Norway (6 May 1985). 

Impingement heat transfer is widely used in turbine blade 
cooling and is becoming more common in combustion chamber 
wall cooling. For the latter application, geometries that give im- 
pingement cooling of large surface areas are required. The geomet- 
rical requirements of full coverage heat transfer for combustion 
chamber cooling are outlined. A series of hole sizes, D, are investi- 
gated at a constant pitch, X, and constant impingement gap Z. The 
usual practice of kegping Z/D constant as X/D has been varied 
and has been rejected as unrealistic. Design considerations limit 
practical values of Z to a fairly narrow range of 2-12 mm and it is 
shown that over this range, Z, has no influence on the impingement 
heat transfer. The application of the present type of heat transfer 
correlation to the prediction of impingement cooling chambers is 
considered. Measured wall temperature data is presented for an im- 
pingement/effusion wall cooling geometry. The heating of the im- 
pingement plate by the impingement jets being deflected backwards 
is identified an as area where no heat transfer correlations exist. At 
low coolant flow rates the temperature rise of the impingement air 
as it passes through the impingement plate is significant and unless 
it is taken into account the impingement cooling effectiveness will 
be overpredicted. 


4636 (AGARD-CP—90, pp vp) Cooling techniques for 
turbojet pre-heater channels. Desaulty, M.; Troullot, P.; 
Coutor, $ Sep 1985. (in French). NTIS HC A23/MF AOI. 
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From Heat Transfer and Cooling in Gas Turbines; Bergen, 
aay May ge 
creases in the performance of turbojets with pre-heating 
are dependent upon technological research in the area of protection 
of the wall in pre-heater channels. The procedures used to cool the 
thermal protection jackets have undergone important improvements 
which have optimized performance, reduced weight and improved 
cooling efficiency. This report presents a comparison of the thermal 
protection jackets for several SNECMA engines, as well as the 
principal stages of development for the jacket from the design 
stages through static engines tests. 


4637 (AGARD-CP—90, pp vp) Measurement of local 
heat transfer coefficients in blade cooling geometries. Ireland, 
P.T.; Jones, T.V. Sep 1985. NTIS HC A23/MF AO1. 

From Heat Transfer and Cooling in Gas Turbines; Bergen, 
Norway (6 May 1985). 

An account is given of the experimental technique employed 
in measuring heat transfer coefficients in blade cooling passages. A 
hot air flow is suddenly started through a perspex model of the 
blade cooling passage. The surface temperature of the model is 
monitored during this time and the internal heat transfer coefficient 
deduced from this temperature history. Thin and thick walled 
models are employed and the surface temperature measured using 
liquid crystal thermochromic indicators. The analysis for the inter- 
pretation of the experimental results is given together with the ex- 
perimental precautions required for the measurement. The use of 
liquid crystals in this form of transient experiment is discussed. A 
study of the detailed heat transfer distribution around pedestals and 
other heat transfer enhancement devices is also described. These 
devices are tested at approximately x 100 scale in order to obtain 
the required detail and full scale Reynolds number is simulated. 


4638 (AGARD-CP—90, pp vp) Optical pyrometer to 
measure turbine blade surface temperature. Charpenel, M.; 
Wilhem, J. Sep 1985. NTIS HC A23/MF AO1. 

From Heat Transfer and Cooling in Gas Turbines; Bergen, 
Norway (6 May 1985). 

development of a cooled infrared pyrometric probe, 

with a high spatial and temporal resolving power, made it possible 
to establish by pyrometric methods surface temperature charts of 
the mobile blades of a turbine. The use of a sensor with a 1 sec 
time constant yields a resulting power on the blade surface of the 
order of 2 sq mm. This sensor is cooled at -40 C, which ensures a 
good detectivity and temperature measurements above 450 C. A 
water cooled metallic tube, ending by a right angle deflecting 
prism, makes up the light guide of the pyrometer and can be insert- 
ed between the various turbine stages. The probe has been designed 
to withstand the pressure and temperature conditions prevailing in 
the turbine blade test section, and was subjected without damage to 
20 bar and 2100 K. The use of this pyrometer with the expermental 
turbine specially designed for qualifying new blade cooling methods 
has shown that pyrometry involves difficulties connected to: the 
non-zero blade reflection coefficient (emissivity lower than 1); and 
the gas radiation due to the gases. The above difficulties were ana- 
lyzed and solutions were proposed; in particular a correcting pro- 
gram for the temperatures was perfected which takes into account 
the blade to blade mutual reflections. 


4639 (AGARD-CP—90, pp vp) High frequency re- 
sponse heat flux gauge for metal blading. Epstein, A.H.; 
Guenette, G.R.; Norton, R.J.G.; Yuzhang, C. olls-Royce, 
Inc., Atlanta, GA; Beijing Institute of Aeronautics and As- 
tronautics, China). Sep 1985. NTIS HC A23/MF AO1. 

From Heat Transfer and Cooling in Gas Turbines; Bergen, 
Norway (6 May 1985). 

uble-sided, high frequency response heat flux gauge tech- 

nology developed specifically for use on metal turbine blading in 
short duration turbine test facilities is described in detail. The 
gauges consist of a metal film (1500A) resistance thermometer sput- 
tered on both sides of a thin (25 micron) polyamide sheet. This 
sheet, containing 25 gauges, is then adhesively bonded (and com- 
pletely covers) the airfoil surface. The temperature difference 
across the polyamide is a direct measure of the heat flux at low fre- 
quencies, while a quasi-1D analysis is used to infer the high fre- 
quency heat flux from the upper surface temperature history. The 
design criteria, construction and application techniques, and calibra- 
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tion procedures are discussed in detail. Sample measurements in a 
high pressure turbine are presented. 


4640 (AGARD-CP—90, pp vp) Two spot laser velo- 
cimeter measurements of velocity and turbulence intensity in 
shock tube driven turbine flows. Rivir, R.B.; Elrod, W.C.; 
Dunn, M.G. (Air Force Institute of Technology, Wright- 
Patterson AFB, OH; Calspan Advanced Technology 
Center, Buffalo, NY). Sep 1985. NTIS HC A23/MF AOI. 

From Heat Transfer and Cooling in Gas Turbines; Bergen, 
Norway (6 May 1985). 

Full-scale rotating turbine heat transfer tests are discussed. 
The turbine is driven by a shock tube of short duration. Heat trans- 
fer distributions are measured during the test by thin film surface 
gages on the various component parts. Direct measurement of the 
velocity and turbulence intensity is needed to accurately compute 
the heat transfer for comparison with the measured values. An in- 
vestigatioin to determine if measurements of velocity and turbu- 
lence intensity could be obtained with a two-spot laser velocimeter 
in the turbine for these short duration shock driven flows was un- 
dertaken. Two seed materials were investigated with satisfactory 
results: propylene glycol and Dow 200. The velocimeter was ini- 
tially set up on a low-pressure-ratio shock tube which could be 
cycled quickly to determine the seeding requirements. The velocim- 
eter was transferred to the high-pressure, full-scale turbine after 
successful measurements in the low-pressure shock tube. 


4641 (AGARD-CP—90, pp vp) Simulation of flow and 
heat transfer in annular cavities between disks in turboma- 
chinery. Dutoya, D. Sep 1985. NTIS HC A23/MF AO1. 

From Heat Transfer and Cooling in Gas Turbines; Bergen, 
Norway (6 rend 1985). 

The first developments of a numerical code for the predic- 
tion of flow and heat transfer within the annular cavities extending 
between the rotating and stationary disks of turbomachines are dis- 
cussed. A short description of the numerical method and of the tur- 
bulence model used is presented and a few examples of calculations 
performed in simple flow configurations are shown: acoustics 
within cavities, some turbulent flows with singular heat losses, and 
flow calculations in shrouded disk systems with or without radial 
outflow. Comparison with published experimental data allows one 
to measure the qualities and limits of the chosen turbulent model. 


4642 (AGARD-CP—90, pp vp) Transient thermal be- 
haviour of a compressor rotor with ventilation: test results 
under simulated engine conditions. Reile, E.; Radons, U.; 
Hennecke, D.K. Sep 1985. NTIS HC A23/MF A011. 

From Heat Transfer and Cooling in Gas Turbines; Bergen, 
Norway (6 May 1985). 

ie development of advanced compressors for modern aero- 

engines requires detailed knowledge of the transient thermal behav- 
ior of the rotor disks to enable accurate prediction of rotor life and, 
additionally, of the thermal growth of the rotor for the evaluation 
of tip clearances. In the quest for longer life and higher reliability 
of the parts as well as reduced clearances even at transient condi- 
tions, the designer has to be able to influence the thermal behavior 
of the rotor. A very effective way is to vent small amounts of air 
through the rotor cavities. The design of such a vented rotor is pre- 
sented. The main emphasis is placed on a detailed description of a 
test rig specially built for this purpose. The testing was carried out 
under simulated engine conditions for a wide range of parameters. 
The results are compared with those obtained with a theoretical 
model derived from fundamental tests at the University of Sussex, 
where heat transfer in rotating cavities is investigated. Good agree- 
ment is observed. Some final tests were done in an engine. The re- 
sults also exhibit good agreement with the rig results under simulat- 
ed conditions, when the proper dimensionless parameters are con- 
sidered, providing the validity of the simulation. 


4643 (AGARD-CP—90, pp vp) Heat exchangers in re- 
generative gas turbine cycles. Nina, M.N.R.; Aguas, M.P.N. 
Sep 1985. NTIS HC A23/MF AOl. 

From Heat Transfer and Cooling in Gas Turbines; Bergen, 
Norway (6 May 1985). 

Advances in compact heat exchanger design and fabrication 
together with fuel cost rises continuously improve the attractability 
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of regenerative gas turbine helicopter engines. In this study cycle 
parameters aiming at reduced specific fuel consumption and in- 
creased payload or mission range, have been optimized together 
with heat exchanger type and size. The discussion is based on a 
typical mission for an attack helicopter in the 900 kw power class. 
A range of heat exchangers is studied to define the most favorable 
geometry in terms of lower fuel consumption and minimum engine 
plus fuel weight. Heat exchanger volume, frontal area ratio and 
pressure drop effect on cycle efficiency are considered. 


4644 (AGARD-CP—90, pp vp) Ceramic heat exchang- 
ers for gas turbines or turbojet engines. Boudigues, S.; Fabri, 
J. Sep foes. NTIS HC A23/MF AO1. 

From Heat Transfer and Cooling in Gas Turbines; Bergen, 
Norway (6 May 1985). 

Heat exchangers made of steel and placed downstream of 
the last turbine of a turbojet engine or any gas turbine are too 
heavy and too cumbersome. With a heat exchanger made of silicon 
carbide, mass, performance, volume and cost balances which great- 
ly benefit civilian or military use can be obtained. Silicon carbide 
has good thermal performance and makes it possible to situate the 
heat exchanger between turbine stages. Both the pressure of cold 
and hot gases are thus increased, the heat exchange processes are 
amplified, the length and the diameter of the exchanger are re- 
duced. With the density of this material being only 3.2, the overall 
mass of the exchanger is considerably reduced. It is also possible to 
shortcut part of the cold air, and thus obtain a controlling parame- 
ter. A kind of after burner effect is obtained, although a single com- 
bustor is used, and the corresponding thermodynamic process has a 
higher efficiency than the after burning process. 


4845 (AGARD-CP—90, pp vp) Effect of film cooling 
on the aerodynamic performance of a turbine cascade. Koel- 
its O.; Koschel, W. Sep 1985. NTIS HCA23/MF AOl1. 
From Heat Transfer and Cooling in Gas Turbines; Bergen, 
ee 
The aerodynamic performance of a film cooled turbine cas- 
cade for a typical design with multiple rows of cooling holes was 
investigated in an annular cascade rig with air at room temperature. 
The work was concentrated on the individual effect of the injection 
row position on the aerodynamic cascade losses and on the down- 
stream flow field. For six different single row configurations the 
tests were conducted in a wide range of varying coolant mass flow 
rates and main stream Mach numbers. Typical results of these 
measurements are presented and discussed. Three models for the 
aerodynamic loss prediction based on different theoretical ap- 
proaches, which are known from literature, were examined and im- 
proved. The presented two mixing layer models take into account 
the penetration of the injected cooling air into the main stream, 
whereas the third model predicts flow losses by a boundary layer 
calculation with film cooling air injection. Some tests with flow vis- 
ualization by Schlieren photography were carried out showing the 
mixing effects of the injected coolant flow. Finally results of the 
predicted performance are compared with the experimental data. 


4646 (AGARD-CP—90, pp vp) a layer behav- 
jour of an advanced gas turbine rotor blade under the influ- 
cam of dead he adits Raat, Be Hoheisel, H.; Die- 
trichs, H.J.; Holmes, A.T. (Motoren- und Turbinen-Union 
Muenchen G.m.b.H., West Germany; Rolls-Royce Ltd., 
Bristol, England). Sep 1985. NTIS HC A23/MF A0O1. 

From Heat Transfer and Cooling in Gas Turbines; Bergen, 
er (6 May 1985). 

The aerodynamic properties of highly loaded turbine blades 
are strongly influenced by local supersonic flow fields and cooling 
air ejection. The boundary layer interaction with shock waves and 
simulated cooling flows was examined in a cascade wind tunnel by 
means of boundary layer and wake traverses and pressure distribu- 
tion measurements as well as by the application of Schlieren obser- 
vation. Air was ejected through holes and slots at different loca- 
tions of the blade contour. Special emphasis was put on magnitude 
and direction of the local jet velocity in case of multiple cooling 
operation. The characteristics of the blade without and with differ- 
ent cooling ions were determined. The results show the 
effects of air ejection on boundary layer transition and shock con- 
figurations. 


aieces, Jul 1986. a 
Sales Only), PC A08/MF A0Ol1. File Number DE87700028. 
In the case of a core melt accident, outside spraying of the 
containment is one of the emergency cooling possibilities. For the 
experimental investigations of heat and mass transfer in laboratory 
scale, a model containment was built with a diameter of one meter. 
Additionally a cylinder may be inserted between sump and hemi- 
sphere, to enlarge the height of the model containment. The maxi- 
mum heat power is 11 kW. Thermocouples are used to measure the 
temperatures at the inside of the containment wall, in the sump and 
in the containment atmosphere. It is possible to measure the veloci- 
ty profile under the spherical upper plenum by laser-doppler-ane- 
mometry. Parameter of the experiments were inside coating, height 
from sump to hemisphere, initial air pressure, cooling water mass 
flow and sump heating power. The production of inerts, a possible 
leakage of a controlled blow down gives a change in inerts. The 
choice of the amount of gas at the start of each experiment allows 
to consider the above facts. The measurements of heat transfer by 
free convection (Nu/sub FK/) are for big amount of inerts quite 
good but for lower parts not sucessful.The mass transfer (Sh) has a 
good reproducibility. By low amount of inerts laminar flow occurs. 
The influence of the density ratio is much smaller than in the heat 
transfer correlation, but necessary to consider the turbulent charac- 
ter of the flow. The velocity measurements show a central up- 
streaming and a down movement along the walls of the pilot plant. 
A high degree of turbulence was detected. The heat and mass 
transfer correlations are the experimental base of the calculation of 
the total inner heat transfer coefficient in the containment simula- 
tion code CONTRO. 


4648 (INIS-BR—537-Vol.1, PP vp) Determination of 
drift-flux velocity as a function of two-phase flow patterns. 
Austregesilo Filho, H. Cones Nacional de Energia Nu- 
clear de Brasil, Rio de Janeiro). 1986. (In Portuguese). 
NTIS (US Sales Only), PC Al9/MF AOl1. File Number 
DE87700030. (CONF-860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

A method is suggested for the calculation of drift-flux veloc- 

PE nape ow. ence the aaparnase NO 
ly. This model can be introduced in computer codes for thermal 
hydraulic analyses based mainly on homogeneous assumptions, in 
order to achieve a more realistic description of two-phase flow phe- 
nomena, which is needed for the simulation of accidents in nuclear 
power plants for which phase separation effects are dominant, e.g., 
small break accidents. 


4649 (INIS-BR—537-Vol.1, pp vp) Application of the 
correlation for calculating the 


Bowring critical heat flux. 
Borges, R.C.; Freitas, R.L. (Instituto de Pesquisas Energeti- 
cas e€ Nucleares, Sao Paulo, Brazil). 1986. (In Portuguese). 
NTIS (US Sales Only), PC Al9/MF A0Ol. File Number 
DE87700030. (CONF-860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

The evaluation of the critical heat flux is of great importance 
for the nuclear reactor project, because it permits the verification 
of the safety margin with respect to fuel rod damage. This work 
presents a comparison of the original critical heat flux correlation 
proposed by Bowring with an alternative form derived from it pre- 
sented in several papers. Very different results have been encoun- 
tered from the application of the two correlation forms. Therefore, 
a criterious choice of the correlation form must be done avoid the 
violation of the project's safety margin. 


4650 (INIS-BR—537-Vol.1, pp vp) Model of the fluid 
temperature field in a turbulent flow parallel to heated tube 
bundle. Carvalho Tofani, P. de. 1986. (In Portuguese). NTIS 
(US Sales Only), PC A19/MF AOl. File Number 
DE87700030. (CONF-860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 
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Basic understanding of thermal-hydraulic phenomena is es- 
sential to achieving reactor fuel assembly performance analysis. In 
this paper, a dimensionless parameter - a normalized fluid tempera- 
ture - is defined and applied to fluid temperature measurements at 
particular positions at the exit plane of a bank of nine heated tubes, 
under different transverse heat flux shapes. This parameter presents 
an asymptotic trend to equilibrium values, which depend upon con- 
sidered positions and flux shapes; when increasing the bulk Reyn- 
olds Number. Proposed correlations underlie the present approach 
to predict the fluid temperature field within the tube bundle. 


4651 (INIS-BR—537-Vol.1, pp vp) Evaluation method 
of the fluid enthalpy factors accordingly the rod bundle sub- 
channels. Carvalho Tofani, P. de. 1986. (In Portuguese). 
NTIS (US Sales Only), PC A19/MF AOl. File Number 
DE87700030. (CONF-860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

Usual thermal-hydraulic subchannel analysis of nuclear fuel 
assemblies, allows determining fluid enthalpy factors and, accord- 
ingly, the hot subchannel factor. In this paper, a method for enthal- 
py factors calculation, based upon a dimensionless parameter - a 
normalized fluid enthalpy - is proposed. This parameter when com- 
puted with available subchannel exit enthalpy data, obtained from 
experiments carried out with a nine heated tube bundle, shows an 
asymptotic trend to equilibrium values, function of the subchannel 
types and transverse tube wall heat flux tilts, when increasing the 
coolant flow. Developed correlations allow evaluating bundle sub- 
channel enthalpy factors. 


4652 (INIS-BR—537-Vol.1, pp vp) Relation between 
medium fluid temperature and centroid subchannel tempera- 
tures of a nuclear fuel bundle mock-up. Carvalho Tofani, P. 
de. 1986. (In Portuguese). NTIS (US Sales Only), PC A19/ 
MF AOl. File Number DE87700030. (CONF-860343— 
Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

The subchannel method used in nuclear fuel bundle thermal- 
hydraulic analysis lies in the statement that subchannel fluid tem- 
peratures are taken at mixed mean values. However, the develop- 
ment of mixing correlations and code assessment procedures are, 
sometimes in the literature, based upon the assumption of identity 
between lumped and local (subchannel centroid) temperature 
values. The present paper is concerned with the presentation of an 
approach for correlating lumped to centroid subchannel tempera- 
tures, based upon previously formulated models by the author, ap- 
plied to a nine heated tube bundle experimental data set. 


4653 ne Pg pp 274-277) Problems of model 


research in boiling crisis. Holous, V.; Schettina, J. (Skoda, 
Pizen, Czechoslovakia. "Zavod Energeticke Strojirenstvi). 
1984. (In Czech). NTIS (US Sales Only), PC A18/MF AO01. 
File Number DE87700032. (CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

The experiment was made on an annular channel of the ZES 
SKODA small water loop. Measured were critical heat flows at 
coolant parameters and on models geometrically identical with 
actual equipment. The scatter of experimental time-dependent 
values of critical heat flows was caused by sediments of corrosion 
products. Random error of measurements of successive regimes was 
approximately +-2% and the deviation caused by a sediment layer 
reached +-20%. Shown in figures are comparisons of experimental 
values of critical heat flows with Barnett's correlation. Different 
methods are given of detecting the boiling crisis. A graphical com- 
parison is presented of experimental results on the ZES SKODA 
large water loop with OKB GIDROPRESS correlation. 


(INIS-mf—10501, pp 288-291) Boiling crisis at 
satndeaiis coolant flow. Vampola, J. (Statni Vyzkumny 
Ustav pro Stavbu Stroju, Bechovice, Czechoslovakia). 1984. 
(in Czech). NTIS (US Sales Only), PC A18/MF A01. File 
Number DE87700032. (CONF-8410447—). 
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From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

The measurement of critical heat flow densities was per- 
formed on a fuel assembly model consisting of seven parallel tubes 
10 x 0.5 mm in diameter with a pitch of 1.4 mm. The element was 
electrically heated in a length of 1200 mm. The measurements were 
made at a pressure of 12.5 and 16 MPa at steady-state and non- 
steady-state coolant flow. Ni-NiCr thermocouples were used to in- 
dicate boiling crisis; the accuracy of determination of the critical 
heat flow density was 3.1%. A comparison of the results of meas- 
urements with calculations was made using the iterative method. 
The results are tabulated. 


4655 (INIS-mf—10501, pp 292-300) Data bank of ex- 
perimental values of boiling crisis in steady-state conditions. 
Kostalek, J.; Cizek, J. (Statni Vyzkumny Ustav pro Stavbu 
Stroju, Bechovice, Czechoslovakia). 1984. (In Czech). NTIS 
(US Sales Only), PC A18/MF AOl. File Number 
DE87700032. (CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

The data bank stores information at two levels: data on ex- 
perimental sections, and data on individual experimental points 
which were measured in each section. The classification is repre- 
sented of the different types of information in the data bank. Four 
types of records are used for describing an experimental section: 
Record MM (numerical information on the section), record AA 
(geometrical and power characteristics of a section consisting of a 
rod bundle), record BB (geometrical and power characteristics of a 
section consisting of a tube or an annular channel) and record CC 
(data required for the evaluation of experiments using the method 
of sub-channel analysis). For each experimental point there are two 
types of records: record DD (description of experimental regime) 
and record MD (supplementary information on experimental points 
measured on sections formed by rod bundles). The software is pre- 
sented for controlled data retrieval from the bank and certain possi- 
ble uses of the bank are discussed. Histograms are used to represent 
the distribution of experimental values in dependence on regime 
and geometrical parameters. 


4656 (PB—86-247871/XAB) Evaporation of a water 
droplet deposited on a hot high thermal conductivity solid sur- 
face. di Marzo, M.; Evans, D.D. (National Bureau of Stand- 
ards, Washington, DC (USA). Center for Fire Research). 
_ 1986. 34p. (NBSIR—86/3384). NTIS, PC A03/MF 


A model is presented that predicts major features of the 
evaporation of water droplets deposited on a hot nonporous solid 
surface. In the temperature range of interest, nucleate boiling heat 
transfer is fully suppressed, hence the model is only concerned with 
the evaporative process. In the model, the solid material is assumed 
to have high thermal conductivity and diffusivity, so that the sur- 
face temperature under the water droplet can be considered uni- 
form. The temperature of the portion of a larger solid surface cov- 
ered by the liquid is calculated from the classic solution for contact 
temperature between two semi-infinite bodies. 


4657 Unstable — * of tubular cantilevered beams 

conveying a compressible fluid. Johnson, R.O.; Stoneking, 
IE E. Cottey, T.G. (Oak Ridge Gaseous Diffusion Plant, TN, 
USA. Engineering Physics Dept.; Martin Marietta Energy 
Systems, Oak Ridge, TN, USA; Tennessee Univ., Knox- 
ville, USA. Dept. of Engineerin, Science and Mechanics). 
Nuclear Engineering and Design; 96: No. 1, 33-45(Sep 1986). 
Contract AC05-840R21400. 

This paper is concerned with establishing the conditions of 
stability of a cantilevered tube conveying a compressible fluid. So- 
lutions to Niordson’s eigenvalue problem associated with the equa- 
tions of motion are computed using Muller’s method. The effects 
on critical velocity of compressibility which are accommodated by 
specifying the tube aspect ratio and fluid sonic velocity are parame- 
trically studied. Aspect ratio is found to have a more pronounced 
effect on critical velocity than sonic velocity over the parameter 
range that was considered. 
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— ALSO TO CITATION(S) 3728, 3851, 4295, 4296, 4369, 5487, 5488, 


Ey Elingson, W.A.; Se » 
Soaeeae (rgonne Natoal Lab, (USA). aia 
echnology Div.; Technion-Israel Inst. of 
Teck Hai Haifa; Elscint Corp. of North America, Boston, MA 
(USA)). aa 1986. Contract W-31-109-ENG-38. 14p. NTIS, 
PC A002, A01; 1; GPO Dep. File Number DE87001482. 
From Conference on review of progress in quantitative 
NDE; San Diego, CA, USA (3 Aug 1986). 
ug gen ey 
which takes into account the material composition and the x-ray 
spectrum of the CT scanner being used, can correct for BH effects 
and reduce it to a level less than 1%. Further reduction of the BH 
effect to the 0.1% level may not be possible as scattering effects are 
present. Theoretically, a special BH calibration should be per- 
formed for each material and for each density of this material. This 
presents a problem to ceramic components as uniform ceramic cali- 
bration blocks may be difficult to produce. It would be very useful 
if the material mass density and material electron density tradeoff 
could be established so that calibrations could be done on known 
homogeneous substances such as the liquid Freon used in these ex- 
periments. 


4659 (EIR—597) Determination of the initiation of 
stable crack growth(J-integral) in terms of the theorem of 
states. Ullrich, G.; —— K. (Eidgenoes- 
sisches Inst. fuer Reaktorforschung, uerenlingen (Switzer- 
cnlingen (Switserland), Abt. Metallurgie) Jul 1986" 5 
witzer t. ie 
German). NTIS a Sales Only), Pe AO2/MF A0t ‘fale 
Number DE8770002' 

Elasto-plastic rial mechanics presently suffers under the 
dilemma that experiments to determine crack initiation using differ- 
a ee Seen ee 
als deliver results dependent on the method. Consequently, it s 
hopless that the relationship between J-intergral, stress intensity Ki 
and Young’s modulus E can be fulfilled. This work presents a pro- 
cedure to determine the very beginning of stable crack growth and 
its assessment for three point bend type specimens and CT-samples 
according to ASTM-E 399 for the ferritic steel A 533 B 1 and the 
austenitic iron/nickel base alloy Incoloy 800H. A comparison be- 
tween the procedure and the dc-potential drop technique is made. 


4660 een a 2, a PL Image reconstruc- 
+e using neutrongraphy. C R.; Lopes, R.T.; 
J.C. (Paraiba Univ., Cashes Grande, Brazil. I. 
isica; Vicosa Univ., Brazil. Dept. de Fisica; Rio de 
an ne Brazil. Coordenscao de oe me de, Pos 
juacao de Engenharia ‘ortu; 
S Sales Only), PC A19/MF AOl. File Number 
DE87700036. (CONF-860343—Vol.2). 
oes 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

y factors influence the projections determination in the 
process of image reconstruction utilizing neutrongraphy technique. 
In this work the Wiener filter was used in the projections obtained 
from one object, in order to minimize the effect of the factors in 
the quality of the image reconstructed. The MART (Multiplicative 

- Algebraic Reconstruction Technique) algorithm was used. Quali- 
tative and quantitative comparison were done with the original 
images and the one reconstructed using MART algorithm with and 
without filter. 


> da 


4661 (INIS-BR—537-Vol.2, pp vp) Development of a 

tomographic system based in the Compton scattering. Mattos, 

J.A.; Vieira, A.C.M.; Santos, C.A.C.; Borges, J.C. (Rio de 

Janeiro Univ., Brazil. Coordenacao dos Programas de Pos- 

juacao de Engenharia). 1986. (In Portu meson NTIS 

S Sales Only), PC A19/MF AOl. File Number 
DE87700036. (CONF-860343—Vol.2). 


17 Mar 1986). 
for the development of the non-destructive tech- 


physical mounting as well as the algorithm developed to analyse 
the experimental data, whose main advantage is the possibility of 


4862 ee PP vp) —— filter ap- 
plied to a neutrongraphic Crispim, 
R.T.; Borges, J.C. (Rio de Janeiro Univ., Brazil. Coordena 


V.R; Lopes, 


cao dos Pro de Pos-graduacao de "Enpenharisy 1986 1986. 
dn P ). NTIS (US Sales Only), PC A19/MF AO1. 
File Number DE87700036. (CONF-860343—Vol.2). 

' From 1. general congress on nuclear energy; Rio de Janeiro, 


to the original signal. This work deals with the op- 
ee ee. eee S 
the signal (spatial resolution function) has a Lorentz’s 

kinds of random noise with increasing R.M.S. are 
individually added to the original signal. Wiener’s 


(INIS-BR—537-Vol.2, pp vp) Algorithms for re- 
for industrial 


images 
V.R. (Vicosa Univ., Brazil. Dep ica; 

aiba Univ., Campina Grande, Brazil. Dept. de Fisica). 1986. 
(in P ). NTIS (US Sales Only), PC A19/MF AO01. 
File Number DE87700036. (CONF-860343—Vol.2). 

From 1. congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

Several i 


for reconstructing objects from their pro- 
jections are being studied in our Laboratory, for industrial applica- 
tions. Such algorithms are useful locating the position and shape of 
different composition of materials in the object. A Comparative 
study of two algorithms is made. The two investigated algorithms 
are: The MART (Multiplicative - Algebraic Reconstruction Tech- 
nique) and the Convolution Method. The comparisons are carried 
out from the point view of the quality of the image reconstructed, 
number of views and cost. 


(INIS-mf—10501, pp 164-167) Cyclic stress of 
model of WWER-1000 reactor pressure vessel neck. Bru- 
movsky, M.; Chudoba, F.; Polachova, H. (Skoda, Pizen, 
Czechoslovakia. Zavod Energeticke Strojirenstvi). 1984. (In 
Czech). NTIS (US Sales Only), PC Al8/MF AOI. File 
Number DE87700032. (CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

The behaviour of the neck of the WWER-1000 reactor pres- 
sure vessel was experimentally studied on a model made of steel 
15Kh2MFA to a scale of 1:3. The tests were carried out on a ZZ 
8000 load device. Changes of relative deformations during loading 
were monitored with 85 tensometers; two point pickups were in- 
stalled at points with the highest concentration of relative deforma- 
tion. The values of coefficients of stress concentration and deforma- 
tion were also calculated. The experimentally found and the calcu- 


4665 (JAERI-M—85-180) Radiographic examination 
techniques for detection of internal defects. Ooka, Kiichi. 
(Japan Atomic Energy Research Inst., Tokyo; Japan 
Atomic Energy Research Inst., Oarai, Ibaraki. Oarai Re- 
search Establishment). Dec 1985. 57p. NTIS (US Sales 
Only), PC A04/MF AO01. File Number DE87700163. 
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This report included the following contents; radiographic 
contrast, radiographic conditions and image quality of radiograph, 
determination of exposure conditions, viewing conditions and image 
quality of radiograph, improvement of image quality of radiograph 
and conversion of penetrameter sensitivity. Moreover, the contents 
from practical field such as characteric curves, method of preparing 
exposure chart of obtaining absorption coefficient and scattered ra- 
diation to direct radiation ratio had been shown in Appendices of 
the report. 


4666 (N—86-27665) Ultrasonic stress wave characteriza- 
tion of composite materials. Final Report. Duke, J.C. Jr.; 
Henneke, E.G. II; Stinchcomb, W.W. (Virginia Polytechnic 
Inst. and State Univ., Blacksburg (USA)). May 1986. 16ip. 
(NASA-CR—3976; E—2948). S, PC A08/MF AO1. 

The work reported covers three simultaneous projects. The 
first project was concerned with: (1) establishing the sensitivity of 
the acousto-ultrasonic method for evaluating subtle forms of 
damage development in cyclically loaded composite materials, (2) 
establishing the ability of the acousto-ultrasonic method for detect- 
ing initial material imperfections that lead to localized damage 
growth and final specimen failure, and (3) characteristics of the 
NBS/Proctor sensor/receiver for acousto-ultrasonic evaluation of 
laminated composite materials. The second project was concerned 
with examining the nature of the wave propagation that occurs 
during acoustic-ultrasonic evaluation of composite laminates and 
demonstrating the role of Lamb or plate wave modes and their uti- 
lization for characterizing composite laminates. The third project 
was concerned with the replacement of contact-type receiving pie- 
zotransducers with noncontacting laser-optical sensors for acousto- 
ultrasonic signal acquisition. 


4667 (ND-R—1337(R)) Stress intensity factor solutions 
for edge cracked plates loaded under t control. 
Sharples, J.K. Risley Nuclear Power ae 
ment Labs.). Apr 1986. 12p. NTIS (US Sales Only), PC 
AMF AO1. File Number DE87900089. 

This report presents stress intensity factor solutions for edge 
cracked plates of various semi-height to plate width aspect ratios 
subjected to a constant and to a linearly varying normal displace- 
ment loading. These solutions obtained by finite element methods 
have been compared with those of the corresponding load control 
cases. The stress distributions resulting from the displacement load- 
ings have also been presented as a means of clarifying the reason 
for the influence of plate aspect ratio on stress intensity factor and 
the fact that the displacement control values are generally lower 
than the corresponding load controlled solutions. 


4668 (NITAR—7(653)) Architecture of the data bank on 
in-pile test methods. Markina, N.V.; Rudkevich, A.V.; Lebe- 
deva, E.E. (Tsentral'nyj Nauchno-Issledovatel’skij Inst. In- 
formatsii i Tekhniko-Ehkonomicheskikh Issledovanij 
Atomnoj Nauke i Tekhnike, Moscow (USSR)). 1985. ot. 
(In Russian). NTIS (US Sales Only), PC A02/MF A01. File 
Number DE87700168. 

Structure and function of the data bank intended for data 
storage and readout on the existing methods for the in-pile material 
tests are considered. Classification of the subject scope based on 
separation of techniques according to investigated properties, con- 
ditions of tests, and material state is presented. Characteristics of 
the techniques are presented in the data base of the relational type, 
that provides symmetry of the access to data and base modification 
simplicity. The dialog with the data bank is accomplished with the 
use of standard requests in the language of relational calculus. The 
relational schemes of the data base are presented. 16 refs.; 4 figs. 


4669 (SVF—226) Foaming of jacket pipe joints. B 

vist, L.; Ljungqvist, J. (Stiftelsen foer a 
Forskning, Stockholm (Sweden)). May 1986. 48p. (in Swed- 
ish). NTIS (US Sales Only), PC A03 A0Ol. File 
Number DE87750128. 

A test series on foaming of jacket pipe joints have been per- 
formed at Studsvik, Sweden. The goal has been to investigate the 
influence of the temperature of the PUR-foam when foaming at 
low temperatures and to formulate a method to compensate low 
ambient temperature with higher temperature of the sevice pipe. 
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Dimensions of the joints have been DN 200, insulation type 2. The 
test have been performed in ambient temperatures of -5 degrees C 
to -25 degrees C. The of the service pipe have been -5 
degrees C to -70 degrees C. The weight of the liquid when foaming 
has been calculated to give final density of 74 g/dms in the joint. 
The result show that it is possible to get an acceptable quality of 
the foam at an ambient temperature of -5 degrees C if the tempera- 
tures of the service are 25 to 40 degrees C. The tests have been 
performed on commission by The Thermal Engineering Research 
Institute 


4670 (UCID—20889) Recommendations for interagency 
pinch weld round robin tests. Tatro, C.A.; Drouillard, T.F.; 
Hamstad, M.A. (Lawrence Livermore National Lab., CA 
(USA); Rockwell International Corp., Golden, CO (USA). 
Rocky Flats Plant; Denver Univ., CO. (USA)). 30 1986. 
Contract W-7405-ENG-48. 15p. NTIS, PC Al File 
Number DE87002131. 

Guidelines are recommended for a round-robin testing series 
for acoustic emission monitoring of pinch welding. A series of tests 
are defined that will help define comparative system capabilities 
and effectiveness of sensors, monitoring location, and mounting 
method. Two methods of generating simulated acoustic emission 
sources were agreed upon. The first was a specially designed preci- 
sion lead break device that would introduce a repeatable transient 
acoustic pulse into the tubing being studied. The second was a spe- 
cial solid rod, instrumented with an ultrasonic crystal pulser that 
would be used in place of the actual tubing. (LEW) 


4671 New system for LEED intensity measurements 
using a real-time digital video processor. Ogletree, D.F.; So- 
morjai, G.A.; Katz, J.E. (Materials and Molecular Research 
Division, Lawrence Berkeley Laboratory, and Department 
of Chemistry, University of California at Berkeley, Berke- 
ley, California 94720). Review of Scientific Instruments; 57: 
No. 12, 3012-3018(Dec 1986). Contract W-7405-ENG-48. 

A new system for low-energy electron diffraction (LEED) 
intensity measurements has been developed using a video camera 
and digital processing of the video signal. Complete two-dimension- 
al LEED patterns are digitized in real time with high resolution 
using a commercial video processor. Intensity-voltage (I-V) data on 
all beams in complex LEED patterns are collected simultaneously. 
A microcomputer analysis program automatically tracks the diffrac- 
tion beams as a function of energy and calculates beam position, 
size, and integrated intensity, including a local background correc- 
tion. Using a video tape recorder for intermediate data storage, a 
complete set of I-V curves can be collected in less than 100 s. 


Apparatus and technique for reconstruction of 

lars using mode-iased ears wave lave strsole scat 

“a D.O.; Wormley, S.J.; Hsu, D.K. (Ames 

takeae .S. DOE, ‘Towa State University, Ames, Iowa 

50011). Review of Scientific Instruments; 57: No. 12, 3089- 
3098(Dec 1986). Contract W-7405-ENG-82. 

An automated multiviewing ultrasonic apparatus and signal 
processing routine have been developed for utilization in nonde- 
structive evaluation (NDE) of materials. The instrument has been 
developed to take advantage of recent advances in long and inter- 
mediate wavelength inverse scattering of elastic waves, and pro- 
vides a 3-D reconstruction of a flaw. Although the reconstruction 
obtained does not contain fine details of the flaw’s structure, it pro- 
vides sufficient information about the flaw (size, orientation, and se- 
lected materials properties) so that failure-predictive decisions can 
be made. 
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4673 (SVF—221) Safety of operating electric boilers. 
Koehler, B. (Stiftelsen foer Vaermeteknisk Forskning, 
Stockholm (Sweden)). Apr 1986. 16p. (In Swedish). NTIS 
S Sales Only), PC A02/MF AOl. File Number 
DE87750125. 
The report is dealing with the problems caused by the gases 
which are not condensed as Hydrogen H and Oxygen O in boilers 
with electodes used for the prodution of hot water and steam. The 





report also deals with the occurrence of high proportions of hydro- 
gen gas, explosions of detonating oxy-hydrogen and corrosion prob- 
lems and cracking of the welded seams in the pressure vessels. We 
have also tried to find out conceivable reasons why these problems 
have not been observed earlier. Another factor which has been dis- 
cussed in the report is the increase of the formation of gas together 
with electric conductivity of the water which in turn increases by 
among other things the increased temperature. High current densi- 
ty, especially the maximum current density around the electrodes, 
leads to this gas formation. Therefore, both the shape of the elec- 
trodes and the material used for the electrodes is important. The 
influence of the character if the current is also discussed. A combi- 
nation of different materials can cause an overburden of Direct 
Current DC in the water between the electrodes and the vessel. It 
is also probably that the electrolysis takes place though only an Al- 
ternating Current AC is used. Regarding the water circulation 
around the electrodes there is a risk of sparks forming when the 
circulation is low and thereby gas formation occurs in the steam 
bubbles around the electrodes. Two methods can be used in order 
to manage the gas problems, viz, to reduce the gas formation and 
to remove the gas which has been formed. To be able to abate the 
gas formation the factors which affect this formation should be 
studied. Both thermal and chemical degasifying (with hydrazine) 
have been discussed for the removal of gas already formed. Most 
likely, the thermal degasifying is to be preferred, because this 
method also makes it possible to eliminate the hydrogen gas 
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REFER ALSO TO CITATION(S) 4394, 4410, 4424, 6366 


4674 (AD-A—170715/7/XAB) Securing continuous 
clean power. Considerations to be made when fa- 
cilities utilizing sensitive or never-off-line electrical equip- 
ment. Master's thesis. Bigelow, C.A. (Scientists’ Inst. for 
Public Information, New York (USA)). 1986. 72p. NTIS, 
PC A04/MF AO1. 

With today’s computers and other highly sensitive and so- 
phisticated electronic equipment, commercial-grade electric power 
can no longer be relied on to provide the quality of power needed. 
Due to the stricter power-quality requirements of electronic equip- 
ment being used, the commercially supplied power must be condi- 
tioned to fall within equipment manufacturer's specifications. This 
is accomplished by either power enhancement or power synthesis. 
Power enhancement is the modification of existing incoming power 
by filtering, isolating, increasing, decreasing, or clipping the wave- 
form of the voltage before it is delivered to the equipment. Power 
synthesis is the creating of a new, completely isolated, power 
output using the commercial supplied power as an energy source. 
These methods have been used with varying degrees of success. 
Power synthesis provides the most-complete power conditioning, 
but this method is also the most costly. 


4675 (MLM—3391(OP)) Dynamic range, signal-to-noise 
ratio, and bandwidth of encoded signals. Neyer, B.T. (Mon- 
santo Research Corp., Miamisburg, OH (USA). Mound). 
1986. Contract AC04.76DP00053. 1lp. (CONF-8609127— 
10). NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File Number 
DE87000920. 

From SPIE’s fiber LASE '86; Cambridge, MA, USA (14 
Sep 1986). 

Many photonic sensors produce signals that are not a linear 
function of the stimulus. For example, radiation sensors may 
produce an exponential decay response. Similarly, the Faraday cur- 
rent, microwave, Kerr voltage, and VISAR sensors all produce a 
sinusoidal response. A perfect recorder system would reproduce 
the signal exactly. However, all real recorders introduce noise and 
bandwidth attenuation. The bandwidth response, dynamic range, 
and signal-to-noise ratio of the decoded data depend on the manner 
in which the data are encoded. This paper will analyze the various 
encoding techniques and their effects on data recording. Both simu- 
lated and experimental data will be presented which illustrate the 
effects of encoding on the dynamic range, signal-to-noise ratio, and 
bandwidth of a signal. The data will illustrate the advantage of re- 
cording phase encoded signals. 
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4209 Waste Processing Plants And Equipment 
REFER ALSO TO CITATION(S) 5315 
4210 Combustion Systems 


REFER ALSO TO oS 3351, 4192, - 4546, 4547, 4616, 4617, 
4618, 4619, 4621, 4622, 4623, 4624, 4625, 4626, 4627, 4628, 4629, 4630, 4631, 


4632, 2 4633, 4624, 4635, 4636, 4037, 4640, 4641, $642, 4643. 4644, 4645, 4646, 
4673, 5173, 5188 


4676 (AD-A—171252/0/XAB) Ignition and combustion 
of aluminum and aluminum/carbon-slurry agglomerates. Final 
report, 1984-December 1985. Wong, S.C.; Turns, 
S.R. (Pennsylvania State Univ., University Park " (USA). 

t. of Mechanical Engineering). ie = 160p. (PSU- 

85-R-0063). NTIS, PC A08/MF A 

Tice bans aaadinn cache at Gu tnitten oo 
combustion of aluminum and aluminum/carbon-slurry fuel droplets 
in both dry and wet environments performed. Individual slurry 
droplets having initial diameters ranging from 500-1100 microns, 
supported on 125 microns diameter silicon carbide filaments and 
rapidly exposed to the post-flame region of a flat-flame burner, 
were studied. Burner post-flame environments were characterized 
by determination of species mole fractions using gas chromatogra- 
phy, ambient gas temperature using Pt/Pt-10% Ph fine-wire ther- 
moccuples, and ambient gas velocities using conservation of mass. 
Burner operating conditions were varied to provide oxygen mole 
fractions ranging from 0.10 to 0.25, and gas temperatures from 
1250-1869 K at atmospheric pressure. Particle life histories were 
characterized by measurement of particle diameter as a function of 
residence time in the burner gases using backlit and/or natural-light 
motion picture photography. Ignition and burning times were meas- 
ured, and low-temperature ignition limits were determined. Residu- 
al combustion products were determined using x-ray diffraction 
techniques and SEM. In the aluminum-slurry ignition analytic 
model, the processes of slurry-droplet heat-up, liquid-fuel combus- 
tion, and agglomerate heat-up were treated. To account for the en- 
hanced convective heat transfer compared to a solid sphere that 
occurs for the porous aluminum agglomerates, a convective-trans- 
port enhancement factor was used. A value for the transport en- 
hancement factor was determined experimentally. 


4677 (AGARD-CP—90, pp vp) Influence and tip clear- 
ance measurement in turbomachines. Paulon, J. Sep 1985. 
NTIS HC A23/MF AOl. 


From Heat Transfer and Cooling in Gas Turbines; Bergen, 
——— (6 May 1985). 

The clearance between the tip of the blades and the casing 
of a turbomachine is an important parameter. The performances of 
an engine are strongly subject to tip clearance. These gap effects 
are illustrated and numbered through some examples. Then, it 
would be desirable to control it permanently and to adjust the tem- 
perature of the casing in order to operate in optimum conditions. 
To this effect, a capacitive transducer is in development at 
ONERA and good results have been obtained in comparison with 
other devices. 


4678 Betton Sires of Spectral Flame 

for improving combustion in boilers. Batra, S.K.; 
Cole, W.E.; Metcalfe, C.I.; Leyse, R.H. (Thermo Electron 
Corp., Waltham, MA (USA); Electric Power Research 
Inst., Palo Alto, CA (USA)). 1986. Contract ACO07- 
761D01570;ACO7- 83ID12463. 27p. (CONF-8609104—2). 
NTIS, PC ‘A03. File Number DE87001436. 

From 6. international workshop on coal, liquid, and alternate 
fuels technology; Halifax, Canada (29 Sep 1986). 

Several techniques have been attempted in the past for po- 
tential application to individual burner air-fuel ratio control sys- 
tems. An instrument based on spectral emissions from the flame has 
been under development for assessment of the combustion condi- 
tions in individual burners in a multi-burner boiler. A prototype 
unit has been designed, built, and is presently being tested under 
different operating conditions. The paper describes the principle of 
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operation of the Spectral Flame Analyzer (SFA), its potential bene- 
fits, and the results of the tests carried out. 


4879 (NP—7750091) Evaluation of suitability of large 
brick stacks for national gas — and low flue gas tem- 

Falster, H.; Laursen, A. (Dansk Kedelforening 
Energi and Miljoe, Soborg). Feb 1986. 5ip. (In Danish). 
NTIS (US Sales Only), PC A04/MF AOL. File Number 
DE87750091. 

This report is part of the governmental research programme 
concerning firing- and combustion technique. The report outlines 
the problems to be expected with the operation of the stack after 
conversion to natural gas firing. Flue gas from natural gas firing is 
described with regard to components and physical main parameters, 
and water dew points for flue gas, from natural gas and other rele- 
vant fuels have been found. Materials used for different brick-built 
chimney constructions are mentioned. A short description of stack 
projecting and legislation is given, as well as existing knowledge on 
moisture transport and corrosion is stated. It is suggested that for 
the rather big chimneys an investigation and testing of the whole 
boiler plant has to be made in each case, before the size of recon- 
struction can be determined. Both the momentary physical condi- 
tiion and the expected operational conditions of the plant ought to 
be registered, respectively established. Certain chapters have been 
supplemented with a list of references. (EG). EFP. 28 refs. 


4680 (SVF—214) NOsub(x) emission at Nordic boilers 
lager than 10 MW. Sieurin, J. (Stiftelsen foer Vaermeteknisk 
Forskning, Stockholm (Sweden); Studsvik Energiteknik AB, 
Nykoeping (Sweden)). Feb 1986. 37p. (In Swedish. 
(STUDSVIK-EB—85-35a). NTIS (US Sales Only), PC 
A03/MF AO1. File Number DE87750122. 

The report documents different NOsub(x)-emission measur- 
ments that have been done at large boilers in the Nordic countries. 
Fluidized beds give lower NOsub(x)-emisssions than grate fired 
burners boilers. Pulverized fired give the highest NOsub(x) emis- 
sion. Carbon fired boilers give higher NOsub(x) emissions com- 
pared to peat firing in the same plant. Heavy fuel oils and pulver- 
ized peat give about the same NOsub(x) emissions according to this 
limited data.The Nosub(x) emission varies considerably depending 
on e g the fuel N content and the degree of recirculation of flue 
gases. At many of the boilers investigated it should probably be 
possible to reduce the NOsub(x) emission without reducing the 
degree of outburning. 


4230 Marine Engineering 
REFER ALSO TO CITATION(S) 4262, 5577 


4681 (DOE/METC—86/6037, pp 90-98) Seafloor 
measurement of seismic activity. Engi, D.; Lopez, A. (Sandia 
National Labs., Albuquerque, NM). Jul 1986. NTIS, PC 
All/MF A0O1. File Number DE86006604. (CONF-860353— 


). 

From Methane hydrates, deep source gas, arctic technol- 
ogies contractors’ meeting; cee. WV, USA (25 Mar 1986). 

The objective of the SEMS project is to gather strong 
motion earthquake data from offshore oil and gas leasing regions 
that are seismically active. The principal areas of interest are off- 
shore southern California, in the southern Bering Sea, and near the 
Aleutian Islands. One SEMS unit was installed during 1985 in the 
Beta Field offshore Long Beach, California. Given that sufficient 
government and industry funding can be obtained, the project will 
eventually emplace and monitor multiple SEMS units in Alaskan 
waters where the greatest hazards exist. Plans for deploying a 
SEMS array in the southern Bering Sea have been developed. The 
region of interest is shown in Figure 5. The SEMS array geometry 
was derived from considerations of projected seismicity. In particu- 
lar, within the area of approximately 40,000 km? monitored by the 
SEMS stations Al through ‘4, the return period of a magnitude 
6.0 or greater earthquake is in the range of three to five years. 
Moreover, seafloor accelerations accompanying those events will 
be in excess of 0.1 gravity units for structures within 80 km of the 
epicenter. In addition, based on an analysis of recurrence data, 
Jacob predicts a nearly certain occurrence of an earthquake in 
excess of magnitude 7.8 during the next 20 years. Such an event 
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will not only be stressful to local structures, but will also create 
strong low frequency waves that can potentially damage offshore 
structures located hundreds of kilometers away. Clearly, the infor- 
mation generated by a SEMS array in this region could play a key 
role in the design of offshore platforms. 12 refs., 5 figs. 


4682 (TH-ISVA—38) Interaction between floating ice 
sheets and vertical structures due to water level fluctuations. 
Thunbo Christensen, F. (Danmarks a ia 
Lyngby. Inst. for Stroemningsmekanik o gning). 
1986. 252p. NTIS (US Sales Only), PC ADMF A AOL F 
Number DE87750093. 

Uplifting ice forces on vertical structures are studied theo- 
retically and experimentally. A thorough derivation of the theoreti- 
cal formulae for predicting uplifting ice forces is presented. The 
theory covering several point loads on an infinite floating plate is 
outlined, and a way to calculate bending moments is described for 
the first time. The question of maximum forces for a pile group is 
discussed but not solved. An investigation of the effect of partial 
flooding of the ice sheet on uplifting ice forces is presented. Two 
different cases are analyzed: A long vertical wall and a pile. For- 
mulae are given from which the reduced uplifting forces can be 
predicted. The literature is reviewed with respect to experimental 
studies of uplifting ice forces. A model for the step-wise jacking of 
piles in ice-infested waters is presented. The model focuses on re- 
freezing of the cracks in the vicinity of the pile and identifies suc- 
cessive processes responsible for the extraction of piles. The re- 
freezing of cracks formed by bending of floating ice covers is inves- 
tigated experimentally. Through a dimensional analysis it is shown 
that the refreezing can be adequately described by two or three di- 
mensionless parameters. An empirical formula is given from which 
the flexural strength of a partially refrozen bending crack can be 
estimated. Laboratory experiments were carried out in the large ice 
tank at cold Regions Research and Engineering Laboratory in Han- 
over, New Hampshire, USA. The experiments involved single pile 
tests as well as tests with groups of piles. Finally, some methods to 
prevent or reduce uplifting ice forces are outlined. The efficiency 
of insulation mats used to suppress ice is evaluated through a field 
measurement program. Some examples of applications of the vari- 
ous presented formulae are also given. (EG). 114 refs. 


4683 (TUB/IST—80/12) Calculation of non-linear drift 
forces and torques on compact offshore structures of any 
shape. Clauss, G.; Suekan, M. (Technische Univ. Berlin 
Set F. og "Abt. Schiffstechnik). Dec 1980. 50p. (in 
German). Ae Sales Only), PC A03/MF AOI. File 
Number DESTTSONT 

The algorithm SNDRIFT was worked out for calculating 
non-linear drift forces. The program system starts from a discretisa- 
tion of the body surface into small triangular elements and is based 
on the integration of the hydrodynamic pressure on the nonstation- 
ary wetted surface to a term of the second order. The program 
system was tested with two examples, where the following results 
were obtained: The drift force consists of 4 components. The com- 
ponent of relative wave amplitude is dominant in the relevant fre- 
quency range; the other three components only weaken its effect. 
The drift force is significant for short waves, while for long waves 
it is negligibly small. The drift force depends greatly on body 
movements. A resonant position of dipping, pitching and rolling 
movement corresponds to a maximum drift force. There is also a 
great dependence of the drift force on the depth of the water. The 
shallower the water, the greater is the drift force. (orig./HW5). 
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REFER ALSO TO CITATION(S) 3711, 5181, 5182, 5223 


i ; Salo-Asikainen, 
(Imatran Voima Oy, Helsinki (Finland)). Jun 1986. 76p. (in 
Finnish). NTIS (US Sales Only), PC A05/MF AO1. File 
Number DE87750151. 
Part A of the report deals with formation mechanisms of 
NOsub(x) and various primary methods of reducing them in the 








furnace. The following basic techniques come into question:(a) low- 
ering the temperature of the the flame or the furnace; (b) reducing 
the partial pressure of oxygen in the burning zone and (c) decom- 
posing NOsub(x) by means of the secondary fuel. Technique a), 
temperature lowering, has an effect on the so-called thermal NO 
originating in the combustion air, and is best suitable for use in the 
burning of oil and gas. In pulverized coal firing, in which most of 
the NOsub(x) originate in the nitrogen of the fuel, methods of re- 
ducing NOsub(x) have been developed on the basis of techniques b) 
and c). The methods used include different kinds of Low-NOsub(x) 
burners and the feeding of upper air from the top of the furnace. 
These techniques enable an emission level of some 300 ppm to be 
reached, being about half of the typical value for the boilers in the 
‘70s. Low emission values can be attained using the secondary, 
post-furnace techniques described in part B of the report, but the 
costs are substantially higher. NOsub(x) can be separated during de- 
sulphurization using e.g. activated carbon (dry simultaneous proc- 
ess) or ammonia (Walther process). However, the method most fre- 
quently used is the SCR technique (selective catalytic reduction) 
developed in Japan. At a rough estimate the costs of the secondary 
methods are half of the desulphurization costs. 


4250 Power Cycles 


4685 (CONF-860810—37) Analysis of pressure drops 
under reversing flow conditions. Socata, J.L.; Holtz, R.E.; 
Uherka, K.L.; Lottes, P.A. (Argonne National Lab., IL 
(USA)). 1986. Contract W-31-109-ENG-38. 8p. NTIS, PC 
A02/MF A01; 1; GPO Dep. File Number DE87001476. 

From Intersociety energy conversion engineering confer- 
ence; San Diego, CA, USA (25 Aug 1986). 

This paper examines pressure-drop data from the Reversing 
Flow Test Facility (RFTF) at Argonne National Laboratory 
(ANL). The data comprise part of an initial series of measurements 
conducted with pressurized helium gas under reversing flow condi- 
tions. The characteristics of fluid pressure drops in compressible, 
reversing flows are discussed in the paper and compared with pres- 
sure-drop measurements for steady, incompressible flows. The 
methodology used to calculate instantaneous mass flows in the test 
section of the RFTF is summarized. The measured pressure drops 
are analyzed in terms of their frictional and inertial components. 
Pressure-drop data are presented for both tubes and wire mesh re- 
generators over a range of flow reversal frequencies. The results 
are discussed with reference to other experimental data and analyti- 
cal models available in the literature. 10 refs., 6 figs., 2 tabs. 


4686 (CONF-860810—40) Stirling performance 
optimization with different working fluids. Daley, J.G.; Marr, 
W.W.; Heames, T.J. (Argonne National Lab., IL (USA); 
Science Applications International Corp., Albuquerque, NM 
(USA)). 1986. Contract W-31-109-ENG-38. 8p. S, PC 
A02/MF A0O1; 1; GPO Dep. File Number DE87001759. 

From Intersociety energy conversion engineering confer- 
ence; San Diego, CA, USA (25 Aug 1986). 

The design flexibility of Stirling cycle devices is evident 
from the wide variety of mechanical configurations that have been 
developed as well as the many differing applications that have been 
shown to be technically feasible. The choice of working fluid is one 
option that strongly influences engine design. Hydrogen permits the 
most compact engine (for a given power output and efficiency) of 
any gaseous working fluid investigated and has therefore been the 
choice in Stirling development programs directed at the automotive 
application where engine size is a major concern. Systems using 
helium or air are presently under development for applications 
where size is not as important a consideration. This paper describes 
calculated characteristics of engines optimized for four working 
fluids (hydrogen, helium, air and methane). A comparison is given 
between engines whose exterior dimensions are minimized and with 
lower rpm, lower pressure engine designs calculated by maximizing 
the dimensionless parameter known as the Beale number. Design 
point power and efficiency are the same in the resulting eight con- 
ceptual designs but great variation is shown in engine characteris- 
tics due both to working fluid differences and to the two different 
design objectives. 5 refs., 7 figs., 5 tabs. 
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Perec mag erin ANL/RBC: a 
the analysis of Rankine bottoming cyles, ‘tones 
Soca cost evaluation and off-design performance. McLen- 
nan, G.A. (Argonne National Lab., IL (USA)). May 1986. 
Contract AI01-86CE50162;W-31- 109-ENG-38. 63p. (NASA. 
CR—179462; ANL-CT—86- 3). NTIS, PC A04/MF AOI; 1; 
GPO Dep. File Number DE87000719. 

This report describes, and is a User’s Manual for, a computer 
code (ANL/RBC) which calculates cycle performance for Rankine 
bottoming cycles extracting heat from a specified source gas 
stream. The code calculates cycle power and efficiency and the 
sizes for the heat exchangers, using tabular input of the properties 
of the cycle working fluid. An option is provided to calculate the 
costs of system components from user defined input cost functions. 
These cost functions may be defined in equation form or by numer- 
ical tabular data. A variety of functional forms have been included 
for these functions and they may be combined to create very gener- 
al cost functions. An optional calculation mode can be used to cal- 
culate the off-design performance of a system when operated away 
from the design-point, using the heat exchanger areas calculated for 
the design-point. 
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REFER ALSO TO CITATION(S) 4928, 6219, 6224 


4688 (ANL-HEP-CP—86-87) Advanced accelerator re- 
search at Argonne. Konecny, R.; MacLachlan, J.; Norem, J.; 
Ruggiero, A.; Schoessow, P.; Simpson, J. (Argonne Nation- 
al Lab., IL (USA)). 1986. Contract W-31-109-ENG-38. 4p. 
(CONF-860870—13). NTIS, PC A02. File Number 
DE87001492. 

From 13. international conference on high energy accelera- 
tors; Novosibirsk, USSR (7 Aug 1986). 

A facility with which to experimentally measure methods of 
advanced acceleration is at the point of completion at Argonne Na- 
tional Laboratory. The new facility consists a system which pro- 
duces pulse “doublets” of energetic electrons, pulse shaping hard- 
ware, a space for experimental apparatus, and a high resolution 
spectrometer. The leading 21 MeV pulse in a doublet can contain 
up to 15 nano-coulombs of charge and can be adjusted to be from 6 
to over 100 pic-seconds in length. The trailing doublet pulse is at 15 
MeV, contains about 10° electrons, and can be precisely positioned 
behind the first from 0 to more than 2000 pico-seconds. This 
second pulse serves as a probe of fields produced by the intense 
leading pulse. The initial experimental program includes studies of 
wake field effects in structures and in plasma. The high resolution 
of the spectrometer will also make possible measurements of the 
wakes of various components such as bellows, beam signal pickups, 
and vacuum connections. Commissioning of the facility is to begin 
in September, 1986. Tests using cavities and plasma are expected to 
begin soon thereafter. 


4689 (ANL-HEP-CP—86-109) Personal extrapolation of 
CDF test beam use to the SSC. Nodulman, L. (Argonne Na- 
tional Lab., IL (USA)). 23 Jun 1986. Contract W-31-109- 
ENG-38. 2p. (CONF-8606215—13). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE87001564. 

From Summer study on the physics of the superconducting 
super collider; Snowmass, CO, USA (23 Jun 1986). 

The author's personal experience in test beam usage at CDF 
is used to predict SSC needs at the point of turn-on. It is concluded 
that the test beam demand will reflect the scale of effort involved 
in SSC detectors rather than the total number of them. Provision 
for later expansion is recommended. It is also recommended that 
the test beam facilities, as well as detector electronics, should re- 
flect the available dynamic range; particularly, a single high energy 
beam derived from the SSC could be shared by several groups. 
(LEW) 
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4690 (BNL—38736) Computing tools for accelerator 
design. Parsa, Z. (Brookhaven National Lab., Upton, NY 
(USA)). Jun 1986. Contract AC02- 76CHO00016. dp. (CONF- 
8606215—9). NTIS MF AO0l; 2; GPO Dep. File Number 
DE87001458. 

From Summer study on the physics of the superconducting 
super collider; Snowmass, CO, USA (23 Jun 1986). 

An algorithm has been ‘developed that calculates and obtains 
information about nonlinear contributions in accelerators. The com- 
parison of the results obtained from this program “NONLIN” and 
HARMON is discussed and illustrated for the SSC-CDR clustered 
lattices. 


4691 (BNL—38771) Status of the RHIC project. 
Ludlam, T.W. (Brookhaven National Lab., Upton, NY 
(USA)). 1986. Contract AC02-76CH00016. 4p. (CONF- 
860701—29). NTIS, PC A02/MF AOI; 1; GPO Dep. File 
Number DE87002145. 

From 23. international conference on high-energy physics; 
Berkeley, CA, USA (16 Jul 1986). 

The Relativistic Heavy Ion Collider (RHIC) facility will 
provide collision energies of 100 GeV/nucleon per beam for heavy 
ions as massive as gold. RHIC will use the existing Brookhaven 
AGS and Tandem Van de Graaff as injector. The new accelerator 
facility, which is a nuclear physics initiative, will utilize the existing 
facilities of the partially completed CBA project. This report dis- 
cusses the status of the machine design, R & D work and prepara- 
tions for experiments at RHIC. 


4692 (DOE/ER/40236—T1) Coaxial pulse line acceler- 
ating structure. Swenson, D.A. (Texas Accelerator Center, 
The Woodlands). Jun 1985. Contract AC02-85ER40236. Sp. 
NTIS, PC A02. File Number DE87001447. 

A coaxial pulse line accelerating structure, conceived as a 
candidate for the linear collider application, where the goal is the 
acceleration of single micropulses of relativistic particles to very 
high energies at very high acceleration rates with minimal invest- 
ment in stored energy, will be described. The structure consists of a 
coaxial transmission line surrounding a sequence of pillbox acceler- 
ating cells. Pulses of electromagnetic energy propagate along the 
transmission line, at the speed of light, feeding the accelerating cells 
where the energy converges to the axis producing very high gradi- 
ent electric fields suitable for acceleration of short bursts of relativ- 
istic charged particles. The energy efficiency of the structure could 
be very high and the fill-time of the structure is essentially zero. 
One or more schemes for generating the intense electromagnetic 
pulses required by the system will be described. An example design 
of a 1-TeV Linear Lepton Collider (LLC) will be presented. 


4693 (DOE/ER/40238—1, pp 2936-2938) Development 
of flat-topped RF voltage for TRIUMF. Enegren, T.; Durieu, 


L.; Michelson, D.; Worsham, R.E. , Vancouver, 
British Columbia). 1985. IEEE, 345 East 47th St., New 
York, NY 10017. File Number 1186011479. (CONF- 
850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

A Test Facility with operating characteristics equivalent to 
the TRIUMF RF system was used to generate a flat-topped RF 
dee voltage at full operating values. The fundamental at 23 MHz, 
and the third harmonic at 69 MHz were combined in the single res- 
onator. No difficulty was encountered with multipactoring in the 
addition of the third harmonic when the fundamental voltage was 
on at the level of a few kilovolts. Since the TRIUMF dees are flat- 
tened coaxial y/4 lines with uniform dee-to-liner spacing, the natu- 
ral frequencies f; and fs fall quite near a 3/1 ratio. Only a slight 
warping of the resonator in two locations that affect f; and fs dif- 
ferently is required to tune for a given f; and for fs = 3f;, precise- 
ly. With the two high power signals (1800 kW at 23 MHz and 
~ 100 kW at 69 MHz in TRIUMF; 45 kW and ~4 kW in the Test 
Facility) combined in one resonator, rather large filters in addition 
to the impedance matching networks are required in each drive line 
for isolation of the transmitters. The results of the tests and the 
physical layout will be described as well as the control systems for 
autotuning and for amplitude and phase of the two voltages. 


4694 (DOE/ER/40238—1, pp 2939-2941) Model study 
on the reduction of RF leakage in the TRIUMF cyclotron. 
Fong, K.; Dohan, D.A.; Pacak, V.; Hutcheon, R. 

, Vancouver, British Columbia). 1985. IEEE, 345 
East 47th St., New York, NY 10017. File Number 
TI86011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

Since the 1 MW RF cavity of the TRIUMF cyclotron is 
contained completely inside the vacuum chamber, RF leakage from 
the resonator cavity into the tank vacuum chamber can cause unde- 
sirable heating and damage to uncooled structures and diagnostic 
equipment. The cavity traversed by the beam outside the resonators 
has been successfully simulated with the two dimensional code SU- 
PERFISH and the quasi-three-dimensional code RFQ3D. Numeri- 
cal calculations using these codes and precise 1:10 model measure- 
ments show that the power coupling between the operating mode 
of the resonant cavity and the parasitic modes of the beam cavity 
depends on the voltage distribution along the dee gap, as well as on 
the frequencies and the field patterns of the parasitic modes. These 
parameters are quite sensitive to the geometries and imperfections 
of the center post, the flux guides and the cantilevered hot arms. 
Adjustments of these geometries have achieved a significant reduc- 
tion in the RF leakage in the model. 


4695 (DOE/ER/40238—1, pp 2942-2944) New and im- 
proved RF resonator segment for the TRIUMF cyclotron. 
Stanford, G.; Worsham, R.; Fong, K.; Hutton, S. 
(TRIUMF, Vancouver, British Columbia). 1985. IEEE, 345 
East 47th St., New York, NY 10017. File Number 
1186011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

Programs at TRIUMF directed toward higher currents, sep- 
arated turns and extraction of H~ beam require a resonator struc- 
ture of greater mechanical stability. Studies have led to the design 
and installation of a new resonator structure with increased stiffness 
and reduced vibration amplitude. Measurements with a newly de- 
signed segment installed in the TRIUMF cyclotron have led to 
more accurate determination of the RF leakage power (excitation 
of RF modes in the beam space). 


4696 (DOE/ER/40238—1, pp 2945-2947) New klystron 
technology. Faillon, G. (Thomson-CSF Division Tubes 
Electroniques, Boulogne-Billancourt, France). 1985. IEEE, 
345 East 47th St.. New York, NY 10017. File Number 
TI86011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

These klystrons are used mainly in two fields: radars and sci- 
entific instrumentation. Particle accelerators create the needs for 
higher and higher peak or CW power levels, and also high efficien- 
cies, in order to optimize the costs of installation and utilization. 
Plasma heating tubes benefit from progress in these areas, but an 
additional requirement of tolerance of high output SWR is imposed 
because of the plasma which is a very instable, fluctuating load. 


4697 (DOE/ER/40238—1, PP. aa Bandwidth 
in RF-structure. Tran, D.T. (Thomson-CSF Di- 
vision Tubes Electroniques, Boulogne-Billancourt, France). 
1985. IEEE, 345 East 47th St., New York, NY 10017. File 
Number T1I86011479. (CONF-850504—Pt.2). 
From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 
Broad bandwidth represents one of the features the most 
sought after in electron tubes. In linear accelerators, it ensures the 
insensitiveness of the RF-structure to mechanical error or beam 
loading. This is commonly achieved by increasing the coupling be- 
tween accelerating cells. To go further however, coalescence be- 
tween two passbands or more is being used. The post-coupled Al- 
varez structure, the side-coupled or resonant slot-coupled cavity 
chain, as well as the dish-and-washer structure, among others, are 
well known examples. More generally, coalescence can take place 
in complex RF-structures such as multiperiodic systems. Presently, 
the use of mode coalescence is extended to certain types of RF- 
structures in TWTs in order to avoid band-edge oscillations. The 
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purpose of this paper is to derive rules that mode coalescence 
obeys. Examples will be given for illustrations. 


4698 (DOE/ER/40238—1, pp oe RF cavities 
with biased ferrite tuning. Smythe, 


transversely W.R.; 
Brophy, T.G.; Carlini, R.D.; Friedrichs, C.C.; Grisham, 
D.L.; Spalek, G.; Wilkerson, Lc. (Univ. of Colorado, Boul- 
der). 1985. IEEE, 345 East 47th St., New York, NY 10017. 
File Number T186011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 


ea 

at al, suggested that ferrite tune RF cavities have 
teveur Shasinn quitter dielaasion if the Sede teurthdh weeneatien- 
lar rather than parallel to the RF magnetic field. A 50-84 MHz 
cavity has been constructed in which ferrite can be biased either 
way. Low power measurements of six microwave ferrites show that 
the magnetic Q's of these ferrites under 


ferrite was found to have a magnetic Q of 10,800, 4800, 1200 and 
129 at RF permeabilities of 1.2, 2.4, 3.7 and 4.5, respectively. Meas- 
urements of perpendicularly biased ferrite at various power levels 
were made in coaxial line cavity. The Q of Y-5 ferrite was found to 
decrease by less than a factor of 2 as the power density in the fer- 
rite was increased to 1.3 W/cm®. A cavity design for a 6 GeV, high 
current, rapid cycling synchrotron using transversely biased ferrite 
tuning is described. 


4699 an as en aa ae oe. 

tion of a new RF system for 

clotron. Uzat, H.; Gusdal, I; aoe VP. Lance tae, 

J.; Kon F. (Univ. of Manitoba Cyclotron Lab., Win- 

nipeg). 985. IEEE, 345 East 47th St., New York, NY 

10017. File Number T186011479. (CONF-850504—Pt.2). 
From Particle accelerator conference; Vancouver, Canada 


oO, 

the major aspects of the present University of Mani- 
toba upgrading project was the construction and implementation of 
a new RF accelerating system. The new system includes two dees, 
each tuned with a separate rectangular coaxial tuning stub. The two 
dees are coupled to the RF supplies inductively and are driven in- 
dependently by two 25 kW RF amplifiers. Dee voltage of 40 kV is 
obtained with only 10 kW of input power per side. Exceptional 
phase and amplitude stability have been achieved. 


4700 (DOE/ER/40238—1, 2957-2959) Design of 
gyrotron amplifiers for driving 1 TeV e e* linear colliders. 
Granatstein, V.L.; Vitello, P.; Chu, K.R.; Ko, K.; Latham, 
P.E.; Lawson, W.; Striffler, C.D.; Drobot, A. (Univ. of 
Maryland, College Park). 1985. IEEE, 345 East 47th St., 
New York, NY 10017. File Number TI86011479. (CONF- 
850504—Pt.2). 
From Particle accelerator conference; Vancouver, Canada 
(13 The st 
suitability of 10 GHz gyroklystron amplifiers for driving 
e~ e* super-colliders is being studied. First, an experiment will be 
carried out to demonstrate peak power of 30 MW together with 
high gain, good efficiency, and low phase jitter. Second, extrapola- 
tion to 300 MW is anticipated. The present paper presents designs 
for both 30 MW and 300 MW based on 500 keV electron beams 
and symmetric TE/sub On/ modes in circular gyroklystron cav- 
ities. Stable amplifier operation is expected, since the current is well 
below the threshold for exciting oscillation in the cavities, and the 
drift spaces are designed to heavily load the modes which are not 
cutoff. 


eee pp 2960-2962) High power 

microwave generation from a large orbit Lawson, 

W.; Destler, W.W.; Striffler, C.D. (Univ. of Maryland, Col Col- 

lege Park). 1985. IEEE, 345 East 47th St., New York, NY 

10017. File Number T186011479. (CONF-850504—Pt.2). 
From Particle accelerator conference; Vancouver, Canada 


(13 May 1 — 

A 'y of the production of high power microwave radi- 
ation from a large orbit gyrotron in azimuthally periodic boundary 
systems has been conducted. Linear growth rates have been calcu- 
lated for the 27 modes of magnetron-like hole-and-slot resonator 
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(HASR) and vane resonator (VR) systems using a general growth 
rate formalism. The experiment involves the interaction of a 2.3 
MeV, 1-2 kA, 5 ns rotating electron layer with the HASR and VR 
structures. Maximum power levels are ~ 300 MW in X band from 
a 10 slot HASR system; ~ 500 MW in Ku band from a 20 slot VR 
system; and ~ MW in K band from ~ 30 slot systems. The peak 
efficiency is ~ 15%. The radiation characteristics are in reasonably 
good agreement with the theoretical predictions. The reduced 
power levels for ~ 30 slot systems are partially attributed to radial 
mode competition. 


4702 (DOE/ER/40238—1, pp 2963-2964) Phase stabili- 
ty of locked gyrotrons. McAdoo, J.; Bollen, M.; Granatstein, 
V.L.; Parker, R.; Smith, R.; Thomas, G.; McCurdy, A. 
(Univ. of Maryland, College Park). 1985. IEEE, 345. East 
47th St., New York, NY 10017. File Number T186011479. 
(CONF-850504—Pt.2). Contract AS05-78ER05940. 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

Phase measurements between a master oscillator and its slave 
gyroklystron have been made. The pulsed gyroklystron was operat- 
ed both as an amplifier and as a phase triggered oscillator. As an 
amplifier, the phase jitter during the 3 xs pulse was 20° from pulse- 
to-pulse the jitter was 0.86° As a phase triggered oscillator the 
jitter of the firing point from shot-to-shot was < 7° even at input- 
to-output power ratios as large as 52 dB. The significance of these 
results for linear accelerator applications is discussed. 


4703 (DOE/ER/40238—1, pp 2965-2967) Electrical 
adjustment for a frequency stabilization 


method of 

system with a ity. Xi, D. (Univ. of Nanjing, 
China). 1985. TEEE, 345 East 47th St., New York, NY 
10017. File Number T186011479. (CONF-850504—Pt. 2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The power source of a LINAC is a pulsed magnetron whose 
oscillating frequency is controlled by a frequency stabilization 
system with a duplexcavity. The authors can adjust the oscillation 
frequency of the pulsed magnetron to change the energy of the 
electron beam of the LINAC. There are two methods to adjust the 
oscillation frequency: mechanical and electrical. In this paper, they 
shall show an electrical method which adjusts the oscillation fre- 
quency of the pulsed magnetron. A digital quasi-li-near gain con- 
troller adjusts the gains of two amplifiers which amplify the corre- 
spondent signals from the cavities and changes the gains symmetri- 
cally in opposite directions. As a result, the form of the frequency 
discrimination characteristic curve is changed, the point of intersec- 
tion of the curve at the frequency axis moves along the frequency 
axis, and consequently, for the operating frequency of the frequen- 
cy stabilization system (FSS) therefore is changed. The results of 
theoretical analysis and practical measurement show that the rela- 
tion between the present control word and the value of the fre- 
quency deviation is quasi-li-near. 


4704 (DOE/ER/40238—1, pp 2968-2975) Effects of 
slots/holes in disks on frequencies of TMo: and EH: waves 
in the disk-loaded wa Chong-Guo, Y. (Nanjing 
Univ., China). 1985. IEEE, 345 East 47th St., New York, 
NY 10017. File Number 1186011479. (CONF-850504— 
Pt.2). Contract AC03-76SF00515. 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The increase in the BBU threshold current is very important 
for the high and medium energy electron linacs because of a larger 
operating current attainable or a smaller emittance available at a 
certain operating current. For this purpose, many means can be 
used, among which the improvement in the accelerating structure 
itself is always fundamental. SLAC’s three-meter long section is 
unique with truly constant gradient performance. The theoretical 
analyses and operating experiences at SLAC have indicated that de- 
tuning the Nos. 3, 4 and 5 cavities of some sections by 2 or 4 MHz 
for TMo: wave (about 2.5 or 5 MHz for EHi: wave as [(5f/5)/sub 
11,2/(8£/8b)/sub 01,20/3/] = 1.25 according to the authors meas- 
urements) had considerably raised the BBU threshold current. 
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4705 (DOE/ER/40238—1, pp 2972-2974) High-power 
Se ee eee tempera- 

ture. McEuen, A.H.; Lui, P.; Tanabe, E.; Vaguine, V. 
(Varian Associates, Palo Alto, CA). 1985. IEEE, 345 East 
47th St., New York, NY 10017. File Number T186011479. 
(CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The microwave properties of two S-band resonant structures 
were measured under pulsed high-power operation at liquid nitro- 
gen temperature. One was a simple cylindrical pillbox cavity oper- 
ating in the TMo1o mode, and the other was a high surface gradient 
side-coupled standing-wave structure. Both were machined from 
OFHC copper. At low power levels, the Q of both structures meas- 
ured at liquid nitrogen temperature (-197°C) increased by the same 
factor over that at 20°C. When measured at high power levels, the 
enhancement factor was much lower. The low-temperature Q was 
found to be a function of the peak power of the RF pulse, rather 
than the average power level. The test method is described, and re- 
sults of the tests and theoretical studies are presented. 


4706 (DOE/ER/40238—1, pp 2975-2977) Small diame- 
eS oe ee Tanabe, E.; 
Bayer, M.; Trail, M. (Varian Associates Inc., Palo Alto, 
CA). 1985. IEEE, 345 East 47th St., New York, NY 10017. 
File Number T1I86011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

A compact, small diameter, standing-wave linear accelerator 
structure suitable for industrial and medical applications is present- 
ed. The novel structure utilizes a new type of coaxial cavity as the 
coupling cavity for 7/2 mode, standing-wave operation. This struc- 
ture offers a significant reduction in overall diameter over the side- 
coupled, annular ring, and existing coaxial coupled structures, while 
maintaining a high shunt impedance and large nearest neighbor 
coupling (high group velocity). A prototype 4 MeV, 36 cm long, S- 
band accelerator incorporating the new structure has been built and 
tested. Theoretical accelerator design parameters, as well as experi- 
mental results, are presented. 


4707 (DOE/ER/40238—1, pp 2978-2979) 20-Mw 
pulsed amplifying klystron operating in positive feedback 
mode. Laziev, E.M.; Oxuzyan, H.G.; Pogossyan, E.S. (Yere- 
van Physics Institute, USSR). 1985. . 345 East 47th 
St., New York, NY 10017. File Number 1186011479. 
(CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The results of investigation of the regenerative oscillation 
amplification mode and the self-oscillation synchronization mode 
for the power pulsed amplifying positive-feedback klystron are re- 
ported. The study is applicable to linear accelerators. 


4708 (DOE/ER/40238— 
resonator. Gallagher, S.; er, W.J. (Zehntel, Inc., 
Walnut Creek, CA). 1985. IRER, 345 East 47th St., New 
York, NY 10017. File Number 1186011479. (CONF- 
850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

One of the earliest microwave boundary value problems to 
be analyzed was electromagnetic oscillations within a spherical 
cavity. Various methods and assumptions used for solving the equa- 
tions of wave propagation in such systems are discussed. 


p 2980-2982) Spherical 


4709 (DOE/ER/40238—1, = 2983-2985) Higher order 
modes calculation of RF cavity with finite ee method, 
Chu, X.W.; Zhou, W.; Xiang, F.; Zhuang, H. (Zhejiang 
Univ., China). 1985. IEEE, 345 East 47th St., New York, 
Pr). 10017. File Number 1186011479. (CONF- 850504— 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

In this paper the authors present a finite element method 
using triangulated elements and six point quadratic interpolation. 
They obtain a tridiagonal coefficient matrix with the Householder 


method and calculate its eigenvalues using the half-divided method. 
With this method the authors can calculate any order eigenvalues 
(and resonant frequency values) and the responding eigenvectors 
(and field distribution) of a mode group simultaneously at one time. 
This method is convenient, accurate and economical for computing 


(DOE/ER/40238—1, pp 3018-3020) Time-re- 


Starke, T.P. (Los Alamos National Lab., 
345 East 47th St., New York, NY 10017. File Number 
1186011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 


ON 

electron-beam pulse is a burst of ten 3.3-ns 
micropulses separated by 20 ns. Typical accelerator operating pa- 
rameters produce a mean beam micropulse energy of 26 MeV with 
peak current of 300-500 A. The purpose of this work is to present 
experimental measurements of the current, current density, and 
emittance of a single PHERMEX micropulse. This experiment is 
part of an effort to completely characterize the PHERMEX elec- 
tron beam. Understanding the electron-beam parameters is neces- 
sary for machine upgrade as related to flash radiography and for 
both present and future electron-beam experiments. 


4711 (DOE/ER/40238—1, pp 3122-3124) Status of 
Stony Brook superconducting heavy-ion LINAC. Brennan, 
J.M.; Coughlin, R.; Hasstedt, J.; Noe, J.W.; Paul, P.; Pillay, 
R.; Scholldorf, A.; Sikora, J.; Sprouse, G.D. (State Univ. of 
New York, Stony Brook). 198 IEEE, 345 East 47th St., 
New York, NY 10017. File Number TI86011479. (CONF- 
850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The authors describe the initial two years of operation of the 
first lead-based heavy-ion superconducting LINAC. The lead- 
plated copper technology has proven very successful in terms of 
achievable field levels, power consumption and reliability. The set- 
up and operation of the LINAC system are now largely automated, 
and, with the completion later this year of improvements to the 
cryogenics system and the upgrading of the low-8 section of the 
machine to quarter wave resonators in 1986, the overall energy per- 
formance will exceed the original design goal. Recent advances of 
the electroplatin research and development program hold promise 
for further improvements in the near future. 


4712 (DOE/ER/40238—1, pp 3125-3127) Mechanical 
limitations in high average power linacs. Walker, A.; Galla- 
gher, W.J. Aerospace Co., Seattle, WA). 1985. 

345 East 47th St., New York, NY 10017. File 
Number T186011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The intention of providing high ee power beams being 
presently proposed involves the deposition of large amounts of heat 
in the acceleration waveguide; the thermal gradients which result 
can permanently detune the RF structure. This paper presents an 
outline of the method of analyzing such a problem, taking the disc- 
loaded transmission line as example. 


4713 (DOE/ER/40238—1, pp 3128-3130) High voltage 
ee a eee ee 
Bertuccio, T.; Brown, B.; Donica, G.; Ellison, T.; Friesel, 
D.L. (Indiana Univ. Cyclotron Facility, Bloomington). 
1985. IEEE, 345 East 47th St., New York, NY 10017. Fi 
Number T186011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

A summary of the electron beam high voltage system design 
for the IUCF Cooler, now under construction, is presented. There 
are extremely stringent regulation requirements (~ 10ppm) on the 
main high voltage power supply (-300 kVDC, 15 mA), and less 
stringent requirements on the gun anode power supply, in order to 
achieve the regulation needed to store beams in the IUCF Cooler 
with very low momentum spreads (Ap/p ~ 2 x 1075). An over- 





view of the main high voltage power supply (HVPS) specifications 
ad deg ao endl ae vouelicemaalee oe inamanitiesmame 
tion are discussed. The electron collection system, modeled after 
ee ee ee 


ee eee pp 3131-3133) facrnnny or 
ceramic for accelerator insulating columns. 


tens, A.; Rosenblum, S.S. (Lawrence Berkeley Lab., cA). 
1985. IEEE, 345 East 47th St., New York, NY 10017. Fi 
Number 1186011479. (CONF-850504—Pt.2). Comsat 
ACO03-76SF00098. 

From Particle accelerator conference; Vancouver, Canada 


13 May 1985) 
¢ La “Reduction lines the accelersting voltage appenes slong 
a voltage-graded vacuum insulator column which is a performance 
limiting and major cost component. Re-X glass ceramic insulators 
have the long-sought properties of allowing cast-in gradient elec- 
trodes, good breakdown characteristics, and compatibility with 
high vacuum systems. Re-X is a glass ceramic developed by Gener- 
al Electric for use in the manufacture of the electrical apparatus, 
such as vacuum arc interrupters. The authors have examined 
vacuum outgassing behavior and voltage breakdown in vacuum and 
find excellent performance. The housings are in the shape of tubes 
with type 430 stainless steel terminations. Due to a matched coeffi- 
cient of thermal expansion between metal and insulator, no vacuum 
leaks have resulted from any welding operation. The components 
should be relatively inexpensive to manufacture in large sizes and 
appear to be a very attractive accelerator column. They are plan- 
ning to use a standard GE housing in their MBE-4 induction linac. 


4715 (DOE/ER/40238—1, pp 3134-3137) Present 
status of RFQs. Schriber, S.O. (Los Alamos National Lab., 
NM). 1985. IEEE, 345 East 47th St., New York, NY 10017. 
File Number T186011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 = 1985). 

ince its introduction and during its recent development, the 

radio-frequency quadrupole (RFQ) has had a significant impact on 
the design, construction, and operation of ion accelerators. Charac- 
teristics of operating RFQs, those under construction and those in a 
preliminary design phase, will be highlighted with reference to the 
overall historical development. Advances in related technologies 
that have assisted development and establishment of the RFQ 
worldwide will be reviewed, including novel characteristics that 
could be incorporated in future devices. Predictions on where the 
technology is leading and what aspects require further development 
will be presented. 


4716 or oe pp 3139-3143) Cw operation 
of the FMIT RFQ accelerator. Cornelius, W.D. (Los 
Alamos National Lab., NM). 1985. IEEE, 345 East 47th St., 
New York, NY 10017. File Number TI86011479. (CONF- 
850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 = oe 

ecently, the authors have reliable cw operation of the 

Fusion Materials Irradiation Test (FMIT) radiofrequency quadru- 
pole (RFQ) accelerator. In addition to the operational experiences 
in achieving this status, some of the modifications of the vacuum 
system, cooling system, and RF structure are discussed. Preliminary 
beam-characterization results are presented. 


4717 (DOE/ER/40238—1, pp 3144-3148) Recent 
progress of the advanced test accelerator. Prono, D.S. (Law- 
rence Livermore National Lab., CA). 1985. IEEE, 345 East 
47th St., New York, NY 10017. File Number T186011479. 
(CONF-850504—Pt.2). Contract W-7405-ENG-48. 

From Particle accelerator conference; Vancouver, Canada 


(13 a 

Advanced Test Accelerator (ATA) of Lawrence Liver- 
more National Laboratory is a linear induction accelerator whose 
electron beam parameters are 10 kA, 50 MeV, and 70 ns. This ac- 
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celerator structure basically is a 2.5 MeV injector followed by 190 
identical induction cores each of which incrementally 
adds 250 kV to the electron beam as it threads the center of the 
core. Recent work on beam stability, beam emittance and beam 
brightness is reported. 


4718 (DOE/ER/40238—1, pp 3149-3153) RADLAC 
technology review. Miller, R.B. (; National Labs., Al- 
buguergue uerque, NM). 1985. IEEE, 345 East 47th St., New York, 
10017. File Number 1186011479. (CONF-850504— 
Pt.2). Contract AC04-76DP00789. 
From Particle accelerator conference; Vancouver, Canada 
(13 ae ng 
this paper the authors review the technology develop- 
ment associated with the RADLAC program. A basic description 
of the pulsed transmission line approach for constructing high 
power electron linacs is given, and two examples, RADLAC I and 
RIIM, are described in some detail. Important problems associated 
with the design of the high current beam transport line are also dis- 
cussed. Finally, the authors describe a recirculating linac concept 
based on the use of closed accelerating cavities and ionization chan- 
nel beam transport. 


4719 (DOE/ER/40238—1, pp oe Focusing 
moderate energy linacs with background ion plasma. Adler, 
R.J.; Clifford, J.R. (Mission Research Corp., Albuquerque, 
NM). 1985. IEEE, 345 East 47th St., New a NY 100 10017. 
File Number T1I86011479. (CONF-850504—Pt. 

From Particle accelerator conference; aw Canada 


(13 May 1985). 

The designed, constructed, and successfully tested an 
Ion Focused Linear Accelerator (IFLAC) which used a back- 
ground of positive ions to focus the beam and stabilize it against 
various instabilities. A 100 A electron beam was accelerated to ap- 
proximately 120 kV over 75 cm with greater than 40% efficiency 
during a series of controlled experiments. The beam brightness ex- 
ceeded 6 x 10 A/cm? Sr and emittance was less than 307 mR cm. 
Near the end of the work a 200 A beam was accelerated through 
the first 3 gaps with virtually 100% efficiency. These results dem- 
onstrate the value of the ion focusing in reducing the cost and com- 
plication of electron induction accelerators. 


4720 (DOE/ER/40238—1, pp a yoo 
scaling of RF linacs. Mondelli, A.A.; Chernin, D.P.; Drobo’ 
A.T.; Reiser, M.; Granatstein, V. (Science cacao 
International Corp., McLean, VA). 1985. IEEE, 345 East 
47th St., New York, NY 10017. File Number T186011479. 
(CONF-850504— Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The design of electron RF linacs for application to high 
energy physics over the last twenty years has used a driving fre- 
quency near 3 GHz primarily because this frequency has allowed 
designers to use available microwave hardware, and also because 
RF sources with sufficient power at higher frequency have not 
been available during most of this period. Present efforts to design 
a 1 TeV-1 TeV linear collider have caused the choice of driving 
frequency to be reexamined. It is generally believed that by increas- 
ing the driving frequency, the over-all length and capital cost of 
the accelerator can be reduced. A factor two reduction in length 
would result in substantial saving in the cost of the accelerator. The 
availability of new, powerful RF sources such as the gyroklystron 
and the free electron laser may allow RF linacs to be driven at fre- 
quencies as high as 10-30 GHz. This paper will explore the behav- 
ior of RF linacs in the frequency range from 3 GHz to 30 GHz. 


4721 (DOE/ER/40238—1, pp 3166-3168) Acceleration 
of polarized H- in the BNL 200 MeV linac. Makdisi, Y.; 
Witkover, R.; Alessi, J.; Brown, H.; Barton, D.; Kponou, 
A, McNerney, A. (Brookhaven National Lab., Upton, NY). 
1985. IEEE, 345 East 47th St., New York, NY 10017. File 
Number T186011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 13 1985). 

AGS Polarized Beam Project was started in 1980. The 

first cee was accelerated in March 1984, followed by commission- 
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ing studies and a high energy physics run at 16.5 GeV at an aver- 
age 30% polarization. The Linac portion of the project included a 
new polarized H™ ion source and a Radio-Frequency Quadrupole 
(RFQ). These will be described as will the design of the new Low 
Energy Beam Transport (LEBT) line and beam instrumentation for 
the Linac. Operational results, current status and future plans will 
be discussed. 


4722 (DOE/ER/40238—1, pp 3169-3171) Relative 
merits of travelling-wave and resonant operation of linac. 
Shoffstall, D.R.; Gallagher, W.J. ing Aerospace Co., 
Seattle, WA). 1985. IEEE, 345 East 47th St., New York, 
NY 10017. File Number 1186011479. (CONF-850504— 
Pt.2). 

) From Particle accelerator conference; Vancouver, Canada 


(13 agg Bsc 
ussion of the relative merits of so-called standing wave 
vis-a-vis travelling wave operation of linear accelerator waveguides 
is eae by various considerations. In the first instance, 
standing wave should be distinguished from resonant operation. 
Standing wave operation is exactly the same as travelling wave, ex- 
cepting that the waveguide is terminated by a total reflection of 
power instead of a matched load. In resonant operation a length of 
slow wave structure is terminated, theoretically at reflection planes 
of symmetry; the discrete modes of resonance consist of two oppo- 
sitely directed travelling wave ensembles, one of which will pro- 
vide a space harmonic of an intended phase velocity. 


4723 (DOE/ER/40238—1, pp 3172-3174) Low B ion 
acceleration with the FOM MEQALAC-system. Thomae 
R.W.; Siebenlist, F.; van Amersfoort, P.W.; Schonewille, 
F.G.; ” Granneman, E.H.A;; Klein, H.; Schempp, A.; Weis, 
E (FOM-Institute for Atomic and Molecular Physics, Am- 
sterdam, Netherlands). 1985. IEEE, 345 East 47th St., New 
York, NY 10017. File Number 1186011479. (CONF- 
850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 Ma: 1985). 

FOM MEQALAC (Multiple Electrostatic Quadrupole 

Array ciel Accelerator) system in which four He* ion beams of 
2.2 mA are accelerated from 40 to 120 keV is discussed. The cavity 
has a modified Interdigital H structure (TE111). In between the 20 
acceleration gaps electrostatic quadrupole lenses are placed to 
achieve radial stability of the beams. Some fundamental consider- 
ations concerning the design of MEQALAC systems are presented. 
Furthermore, parameters for plasma diagnostics and ion implanta- 
tion accelerators are given. 


4724 (DOE/ER/40238—1, pp 3175-3177) Split coaxial 
RFQ linac with modulated vane. Arai, S.; Fujino, T.; Fuku- 
shima, T.; Tojyo, E.; Tokuda, N.; Hattori, T. (Univ. of 
Tokyo, Japan). 1985. IEEE, 345 East 47th St., New York, 
Pr2) 10017. File Number 1186011479. (CONF-850504— 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

A split coaxial RFQ structure with modulated vanes is under 
development for the acceleration of very heavy ions, like uranium 
ions. To fix the vanes tightly to the tank and to attain accurate set- 
ting of them, a new structure is proposed: the vanes are supported 
by stems at several points. As a preparatory study, the authors have 
fabricated a 1/4 scaled model of a uranium machine. This model is 
2 m in length, and 0.4 m in diameter. Measurements on RF charac- 
teristics have been carried out with good results: field balance 
among the quadrants and field flatness along the beam axis are 
within +/- 2.5%. 


4725 (DOE/ER/40238—1, pp 3178-3180) Construction 
of the RFQ TALL. Ueda, N.; Mizobuchi, A.; Nakanishi, T.; 
Yamada, S.; Tokuda, N.; : Hirao, ¥: (Univ. of Tokyo, Japan). 
1985. IEEE, 345 East 47th St., New York, NY 10017. File 
Number TI18601 1479. (CONF- 850504—Pt. 2). 

From Particle accelerator conference; Vancouver, Canada 


(13 way SD 

i TALL machine is designed to accelerate heavy ions 
with charge to mass ratio of 1 to 1/7 from 8 up to 800 keV/u. It 
will be used as the first stage of an injector for a heavy ion syn- 


chrotron TARN II which is under construction at INS. The accel- 
eration cavity is of four vane structure driven with loop coupling at 
100 MHz. The cavity is 58 cm in diameter and 730 cm in length. 
No vane coupling ring is used. A field uniformity was obtained 
easily within an error of +/- 6% azimuthally and +/- 5% longitu- 
dinally by use of side and end tuners. The TE210 mode has a reso- 
nant frequency of 101.78 MHz, 0.93 MHz lower than that of the 
closest mode TE111. 


4726 (DOE/ER/40238—1, pp 3181-3183) KEK PS in- 
jector linac Fukumoto, S.; Igarashi, Z.; Tkegami, 
K.; nn a bone Sag Kubota, C.; Mori, Y.; Shintomi, T.; 
Takagi, A Takasaki, E ei akenaka, T. (National Lab. for 
High Energy Physics, Tbaraki- ken, Japan). 1985. IEEE, 345 
East 47th St., New York, NY 10017. File Number 
1186011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 ™~; = 

Alvarez linac is being built to increase the injection 

cntiiy te teatiae aati tae a a oe. Its 
drift tubes are equipped with quadrupole permanent magnets. It has 
post couplers and still inherits the two feed system. Two TH 516 
RF high power amplifiers, which have excited the 20 MeV linac, 
are modified so that one excites the old linac and the other the new 
one. 40 MeV H™ beams will be supplied to the booster in Novem- 
ber of 1985. 


4727 (DOE/ER/40238—1, tinacs.. Bitlen, ae 3/4 post 
coupler for drift-tube linacs. J.H.; Garcia, 
Potter, J.M.; Spalek, G. (Los hiieen National Lab., . 
1985. IEEE, 5 East 47th St., New York, NY 10017. File 
Number T186011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

New permanent magnets for quadrupole focusing make pos- 
sible smaller drift tubes in drift-tube linacs (DTLs), resulting in 
higher shunt impedance. However, ordinary post couplers cannot 
stabilize a DTL drift-tube-to-wall spacing exceeds one-quarter 
wave-length (7/4) by more than a few percent for the accelerating 
mode frequency. The authors have built and tested post couplers 
that operate in the 3y/4 mode. These 3y/4 post couplers, when 
substituted for y/4 couplers, had similar stabilization properties. In 
addition, the coupling between post and drift tube, and the post's 
resonant frequency can be independently adjusted. : 


4728 (DOE/ER/40238—1, pp 3187-3189) MBE-4, a 
heavy ion multiple-beam t. Avery, R.T.; Chavis, 
C.S.; Fessenden, T.J.; Gough, D.E.; Henderson, as 
Keefe, D,; Meneghetti, J.R.; Pike, CD; Vanecek, D.L.; 
Warwick, ‘AL (Lawrence Berkeley Lab., CA). 1985. IEEE, 
345 East 47th St., New York, NY 10017. File Number 
T186011479. (CONF-850504—Pt.2). Contract ACO03- 
76SF00098. 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

MBE-4, a heavy-ion multiple beam induction linac being 
built at LBL in FY85/86, will model many features of a much 
longer device. It will accelerate four space-charge-dominated 
Cesium ion beams from, for example, 0.2 MeV, 5 mA/beam, 3.0 
psec, 1.6 m length at injection to ~0.8 MeV, 15 mA/beam, 1.0 
psec, 1.1 m length at the exit. It will permit study of simultaneous 
focussing, acceleration, current amplification and emittance growth 
of multiple space-charge-dominated ion beams. Some features of 
this accelerator are described. 


4729 (DOE/ER/40238—1, pp 3199-3201) Two-dimen- 
sional linacs. Cooper, W.S.; Anderson, O.A. (Lawrence 
Berkeley Lab., CA). 1985. IEEE, 345 East 47th St., New 
York, NY 10017. File Number 1186011479. (CONF- 
850504—Pt.2). Contract AC03-76SF00098. 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The authors describe several schemes for RF acceleration of 
ribbon beams. (Although the ribbon edges of course, need to be fo- 
cussed, these configurations are essentially 2-D). They allow sim- 
pler modeling than quadrupole systems and, if operable, provide 





good matching to certain types of ion sources and beam neutraliz- 
ers. They discuss four possible configurations, in chronological 
order of conception: (1) an RF linac with dc transverse field focus- 
sing; (2) a similar linac, also with many pairs of electrodes, but 
using RF focussing; (3) an RFQ-like configuration with continuous 
electrodes, in which energy changes slowly along the beam axis; 
and (4) a similar system in which the beam energy oscillates along 
the axis. The authors discuss some of the advantages and disadvan- 
tages of these systems, and analyze the last case in some detail. 


4730 (DOE/ER/40238—1, pp oe SuperHILAC 
upgrade project. Feinberg, B.; Brown, I.G. (Lawrence 
Berkeley Lab., CA). 1985. IEEE, 345 East 47th St., New 
York, NY 10017. File Number 1186011479. (CONF- 
850504—Pt.2). Contract AC03-76SF00098. 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

This project will increase the uranium output of the Bevalac 
heavy-ion facility from the currently available 107 to 5 x 107 ions/ 
pulse, allowing accurate Lamb shift measurements to be made in 
U and U** with important applications to the testing of quan- 
tum electrodynamics and the development of an x-ray laser. The in- 
jected beam intensity will be increased to make better use of the 
10emA output space-charge limit of the Wideroe linac. Components 
will include a new high current Metal Vapor Vacuum Arc 
(MEVVA) ion source along with an improved high current high 
voltage Cockcroft-Walton power supply to handle the increased 
beam current. The Low Energy Beam Transport (LEBT) line will 
be upgraded with additional focusing to manage the increased 
space-charge forces and with an improved vacuum to reduce 
charge exchange losses. Finally, the phase matching between the 
23MHz Wideroe linac and the 70MHz Alvarez linac will be im- 
proved by the addition of the appropriate buncher cavities. Physics 
design is underway and detailed engineering is scheduled to begin 
in October 1985, with installation slated for the 1986 summer shut- 
down. 


(DOE/ER/40238—1, pp 3216-3217) Longitudinal 
and radial MHD linear induction accelerator with hot con- 
ducting plasma core. Denno, K. (New Jersey Institute of 
Technology, Newark). 1985. IEEE, 345 East 47th St., New 
York, NY 10017. File Number 1186011479. (CONF- 
850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

Conceptual design of linear induction accelerator is present- 
ed using for the core continuum a highly conductive plasma with 
sustained pumping velocity. Karlovitz criterion of boundary theory 
is employed in the process of design. 


4732 (DOE/ER/40238—1, pp 3222-3224) Field charac- 
teristics of an Alvarez-type linac structure having chain-like 
electrode array. Odera, M.; Hemmi, M.; Goto, A. (Institute 
Physical Chemistry Research (RIKEN), Saitama, Japan). 
1985. TERE, 345 East 47th St., New York, NY 10017. File 
Number TI86011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

A chain-like electrode configuration in an Alvarez-type linac 
cavity was studied by models. The structure has been devised to 
get a moderate impedance together with simplicity of operation, in 
ion velocity region of more than a few percent of that of light by 
incorporating focusing scheme by high frequency quadrupolar 
fields into an TM-010 accelerating field of an Alvarez linac. It has a 
chain-like electrode array instead of drift tubes containing quadru- 
pole lenses for ordinary linacs. The chain-like electrode structure 
generates along its central axis, high frequency acceleration and fo- 
cusing fields alternately, separating the acceleration and focusing 
functions in space. The separation discriminates this structure from 
spatially uniform acceleration and focusing scheme of the RFQs de- 
vised by Kapchinsky and Teplyakov. It gives beam acceleration ef- 
fects different from those by conventional linacs and reveals possi- 
bility of getting a high acceleration efficiency. Resonant frequency 
spectrum was found relatively simple by measurements on high fre- 
quency models. Separation of unwanted modes from the TM-010 
acceleration mode is large; a few 10 MHz, at least. Tilt of the ac- 
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celeration field is not very sensitive to perturbation in gap capaci- 
tance for the TM-010 mode. 


4733 (DOE/ER/40238—1, pp 3225-3227) New formu- 
lation for linear accelerator Farkas, Z.D. (Stanford 
Linear Accelerator Center, CA). 1985. IEEE, 345 East 47th 
St.. New York, NY 10017. File Number 1186011479. 
(CONF-850504—Pt.2). Contract AC03-76SF00515. 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The authors define three basic, calculate and measurable pa- 
rameters. With these parameters they derive expressions for the 
tadio frequency induced, beam induced, and loaded section vol- 
tages and average section gradients. Unlike the present well known 
expressions these alternate are valid for continuous 
wave, pulsed, and single bunch beams, for both lossy and lossless 
sections and for both standing wave and travelling wave sections. 
The authors use these alternate expressions to maximize the effi- 
ciency and the gradient for a given peak power. 


4734 (DOE/ER/40238—1, ge 3234-3235) Portable, x- 
band, linear accelerator systems. Schonberg, R.G.; Deruyter, 
H.; Fowkes, W.R.; Johnson, W.A.; Miller, R.H.; Potter, 
J.M.; Weaver, J.N. (Schonberg Radiation Corp., Mountain 
View, CA). 1985. IEEE, 345 East 47th St., New York, NY 
10017. File Number T18601 1479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 1985). 

Three light-weight, x-band, electron accelerators have been 
developed to provide a series of highly portable sources of x-rays 
and neutrons for non-destructive testing. The 1.5 MeV x-ray unit 
has a 200 kW magnetron for an RF source and an air-cooled, trav- 
eling wave accelerating structure to minimize its weight. The 4 and 
6 MeV units share the same drive system which contains a 1.2 MW 
magnetron. The 4 MeV unit uses a traveling-wave guide to 
produce x-rays and the 6MeV unit uses a standing-wave guide to 
produce x-rays or neutrons. The choice of 9.3 GHz was dictated by 
the availability of a high power coaxial magnetron and by the obvi- 
ous dimensional and weight advantages of a higher frequency over 
the more common S-band frequencies around 3 GHz. 


4735 (DOE/ER/40238—1, pp 3237-3239) RIIM accel- 
Mazarakis, M.G 


erator beam experiments. . Smith, D.L.; 
Miller, R.B.; Clark, R.S.; Hasti, D.E.; Johnson, D.L.; 
Poukey, J.W.; Prestwich, K.R.; Shope, s. L.; Richardson, 
R.D. (Sandia National Labs., Albuquerque, NM). 1985. 
TEEE, 345 East 47th St., New York, NY 10017. File 
Number T1I86011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

A pulsed linear accelerator assembly, RIIM (RADLAC II 
Module), weet of an injector plus a number of post accelerat- 
ing gaps was built and successfully operated. The injector and the 
post accelerating gaps were powered by water strip pulse forming 
and transmission lines. A high-current, high-voltage, foilless diode 
injector was used and an annular 40-kA relativistic electron beam 
was produced and further accelerated through the post accelerating 
gaps. The final beam energy was close to the sum of injector and 
gap voltages and equal to 9 MeV. 


4736 (DOE/ER/40238—1, pp 3240-3242) Supercon- 
ducting RFQ's in the 100 MeV range. Swenson, D.A. (Texas 
Accelerator Center, Woodlands, TX). 1985. IEEE, 345 East 
47th St., New York, NY 10017. File Number T186011479. 
(CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

Superconducting technology may open the door on the 
radio frequency quadrupole (RFQ) parameter space to yield inter- 
esting proton RFQ's to energies as high as 100 MeV and heavy-ion 
RFQ's to energies as high as 10 MeV/nucleon. This technology 
would relax a severe power-based constraint on RFQ design, allow- 
ing the use of larger-than-normal modulations in the electrode ge- 
ometry, resulting in increased electrode spacing, allowing higher 
voltage excitations, which, in turn, would result in improved accel- 
eration rates at higher velocities. This technology would aiso offer 
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a sizable reduction in the required RF power for many designs and 
would facilitate the possibility of cw operation. Design consider- 
ations for superconducting proton and heavy-ion RFQ systems will 
be discussed. Several proton and heavy-ion RFQ designs will be 
presented together with analysis of their performance and sugges- 
tions for practical fabrication in a superconducting format. 


4737 (DOE/ER/40238—1, pp 3243-3245) Electron 
linac optimization for short RF and beam pulse lengths. 
Tronc, D. (Thomson CGR MeV, Buc, France). 1985. 
IEEE, 345 East 47th St., New York, NY 10017. File 
Number T186011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 ~~ 1985). 

ew applications of electron linacs require better use of the 

space available and the success of the SLED RF compression 
method renews the interest for the conventional E-coupled TW ac- 
celerating structure which has the required short filling time. The 
authors propose to use the less conventional backward-wave H- 
coupled TW accelerating structure which allows a higher shunt im- 
pedance. A unit of acceleration could include a 37 MW TH 2094 
klystron, with SLED feeding through a 3 db hybrid coupler includ- 
ing a load in the fourth arm, two 6 meter long backward TW struc- 
tures with thickened irises near the acceleration axis. Output loads 
could be avoided. The choice of the H-coupled 4 7/5 mode and 
the cell shapes and properties are analyzed. Conclusion stresses the 
advantages as simplicity and also the limits of this optimization. 


4738 (DOE/ER/40238—1, pp 3249-3251) Designing 
RFQ linacs with arbitrary electrode profiles. Junior, P.; Dei- 
tinghoff, H. (Universitaet Frankfurt am Main, West Germa- 
ny). 1985. IEEE, 345 East 47th St., New York, NY 10017. 
File Number T186011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 i 1985). 

‘or a couple of years now RFQ linacs have been designed 
in the authors institute using electrodes, which disagree with the 
ideal shape. Two such linacs proved successful with proton beams, 
where the electrodes consisted of circular and trapezoidal rods. 
While such electrodes are easy to manufacture, the determination 
of the appropriate geometry requires considerable computational ef- 
forts. In this paper the authors present a practical design process, 
which only needs a fair amount of computational work. Use is 
being made of the smooth behavior of all relevant field harmonics 
with the linear dimensions of all considered cells occurring. The 
method is demonstrated by two linac schemes, one consisting of 
barrel-like the other of trapezoidally shaped rods. 


4739 (DOE/ER/40238—1, pp 3256-3258) Electron 
linear accelerator having an ideal beam loading characteristic. 
Ling, W.Y. (Univ. of Nanjing, China). 1985. IEEE, 345 
East 47th St., New York, NY 10017. File Number 
1186011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

An electron linac with a traveling wave resonator in which 
the coupling is adjustable is presented. This linac has an ideal beam 
loading characteristic. When the beam current changes and so long 
as the coupler is adjusted to the optimal coupling its efficiency can 
be maintained. So its beam loading characteristic is a curve instead 
of a straight line. The curve has a steep slope in the range of small 
beam currents and has a slight slope in the range of large beam cur- 
rents. This means that when the beam loading is light the energy of 
the electrons can rapidly increase with the beam loading decreas- 
ing; when the beam loading is heavy the energy will slowly de- 
scend with the beam current increasing. 


4740 (DOE/ER/40238—1, pp 3259-3261) Stabilizing 
characteristics of post-couplers. Machida, S.; Kato, T.; Fuku- 
moto, S. (National Lab. for High Energy ’Physics, Tbaraki- 
ken, Japan). 1985. IEEE, 345 East 47th St., New York, NY 
10017. File Number T18601 1479. (CONF- 850504—Pt. 2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

A model of an Alvarez linac equipped with post-couplers 
was constructed. The field distribution and the resonant frequency 
of the accelerating mode were measured to study its properties 
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when perturbed. The experimental results were compared with an 
analysis using equivalent circuits. Post-couplers distort the field dis- 
tribution as well as stabilize it depending upon the length of the 
posts. 


4741 (DOE/ER/40238—1, pp 3262-3264) University of 
Washington booster linac. Storm, D.W.; 
Amsbaugh, J.F.; Cramer, J.G.; Swanson, H.E.; Trainor, 
T.A.; Vandenbosch, R.; Weitkamp, W.G.; Will, D.I. iv. 
of Washington, Seattle). 1985. IEEE, 345 East 47th St., 
New York, NY 10017. File Number T186011479. (CONF- 
850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The authors have begun construction of a superconducting 
linac designed to accelerate ions from protons through about mass 
60. Injected by the authors 9 MV-terminal tandem van de Graaff 
accelerator, the linac is expected to double the proton energy and 
quadrupole the energies of heavier ions. The resonators are lead 
plated copper quarter wave structures. The overall layout and ex- 
pected performance of the accelerator will be presented, along with 
a brief status report. 


4742 (DOE/ER/40238—1, pp 3265-3267) Recent reba- 
tron studies. Prakash, A.; Marsh, S.J.; Dialetis, D.; Agritel- 
lis, C.; Sprangle, P.; Kapetanakos, C.A. (Naval Research 
Lab., Washington, DC). 1985. IEEE, 345 East 47th St., 
New York, NY 10017. File Number TI86011479. (CONF- 
850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The rebatron is a high-current compact accelerator concept 
with differs from the modified betatron and the stellatron. In the 
latter devices, the acceleration mechanism is the relatively slow be- 
tatron mechanism. In the rebatron, there is rapid acceleration of the 
electron as the beam repeatedly passes through a small (few centi- 
meters long) high-gradient accelerating gap, the beam being recir- 
culated through the gap in a single toroidal beam line of major 
radius ~ Im. Whereas the betatron acceleration typically boosts 
the electron energy by < 1 keV per revolution, in the rebatron the 
electron gains > 2 MeV per pass so that the beam attains a given 
final energy rapidly (in a few psec) in a few revolutions, as com- 
pared to thousands of revolutions needed in a 50 MeV betatron. 
Hence the name REBATRON (Rapid Electron Beam Acceleration 
device). The rapid acceleration eases the problem of growth of 
beam instabilities and makes fractional synchrotron losses small. 


4743 (DOE/ER/40238—1, pp 3277-3281) Develop- 
ments in accelerators for heavy ion fusion. Keefe, D. (Law- 
rence Berkeley Lab., CA). 1985. IEEE, 345 East 47th St., 
New York, NY 10017. File Number TI86011479. (CONF- 
850504—Pt.2). Contract AC03-76SF00098. 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The long term goal of Heavy Ion Fusion (HIF) is the devel- 
opment of an accelerator with the large beam power, large beam 
stored-energy, and high brightness needed to implode small deuteri- 
um-tritium capsules for fusion power. While studies of an RF linac/ 
storage ring combination as an intertial fusion driver continue in 
Japan and Europe, the US program in recent times has concentrat- 
ed on the study of the suitability of linear induction acceleration of 
ions for this purpose. Novel features required include use of multi- 
ple beams, beam current amplification in the linac, and manipula- 
tion of long beam bunches with a large velocity difference between 
head and tail. Recent experiments with an intense bright beam of 
cesium ions have established that much higher currents can be 
transported in a long quadrupole system than was believed possible 
a few years ago. A proof-of-principle ion induction linac to demon- 
strate beam current amplification with multiple beams is at present 
being fabricated at LBL. 


4744 (DOE/ER/40238—1, pp 3282-3286, Medical 
heavy ion accelerator proposals. Gough, R.A. ‘(Lawrence 
Berkeley Lab., CA). 1985. IEEE, 345 East 47th St., New 
York, NY 10017. File Number 1186011479. (CONF- 
850504—Pt.2). Contract AC03-76SF00098. 





From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The potential efficacy of energetic, charged particles in the 
treatment of human disease has long been recognized. Heavy ion 
accelerators can provide a variety of ions and energies, permitting 
treatment plans that exploit the properties of the ion best suited to 
each individual treatment, and that employ radioactive beams (such 
as ™C and '*Ne) to precisely confirm the dose localization. The fa- 
vored technical approach in these proposals utilizes a conventional, 
strong-focusing synchrotron capable of fast switching between ions 
and energies, and servicing multiple treatment rooms. Specialized 
techniques for shaping the dose to conform to irregularly-shaped 
target volumes, while simultaneously sparing surrounding, healthy 
tissue and critical structures, are employed in each treatment room, 
together with the sophisticated dosimetry necessary for verification, 
monitoring, and patient safety. 


4745 (DOE/ER/40238—1, pp 3287-3291) Compact su- 
perconducting cyclotrons for neutron therapy. Blosser, H.; 
DeKamp, J.; Guiffin, J: Johnson, D.; Marti, F.; Milton, B.; 
Vincent, J.; Blosser, G.; Jemison, E.; "Maughan, R.; Powers, 
W. (NSCL Michigan " State Univ., East Lansing). 1985. 
TERE, 345 East 47th St., New York, NY 10017. File 
Number T1I86011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

A compact superconducting cyclotron is being constructed 
for use as a neutron based cancer therapy facility in a major Detroit 
hospital. The project involves a number of novel design solutions 
which are described in the paper. 


4746 (DOE/ER/40238—1, pp 3292-3296) Radiation 
processing using electron linacs. McKeown, J. (Atomic 
Energy of Canada Ltd., Chalk River, Ontario). 1985. IEEE, 
345 East 47th St., New York, NY 10017. File Number 
TI86011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The performance capabilities of a modern linac make it a 
commercially viable tool for enterprising applied radiation chemists 
and biologists. Good economics requires efficient transformation of 
main power to beam power and although pulsed travelling wave 
linacs have been used in industrial applications for several years, 
their high cost per watt is a disadvantage. The cw linac with its 
variants is a developed technology which could be used profitably 
in selected applications. More integrated designs like the self-excit- 
ed linac and the induction linac also offer promise for the near 
future. Linac design optimization in relation to the physical and 
chemical processes desired in the irradiated product is discussed. 


4747 (DOE/ER/40238—1, pp 3305-3307) Hospital - 
based accelerator for proton radiotherapy. Gottschalk, B.; 
Koehler, A.M.; Wagner, M.S. (Harvard Cyclotron Lab., 
Cambridge, MA). 1985. TEEE, 345 East 47th St., New 
York, NY 10017. File Number 1186011479. (CONF- 
850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The rationale for designing a dedicated hospital-based proton 
accelerator for therapy is reviewed and the specifications for such a 
machine are given. The main parameters of a suitable conventional 
proton synchrotron are listed, and certain aspects (main magnet, 
choice of lattice, choice of proton source and RF system) are dis- 
cussed in somewhat more detail. Important areas of the design, 
such as the extraction system, remain to be finished, but there is 
reason to hope that such a machine could be designed to sell for a 
few million dollars. This would make protons available to comple- 
ment photons in radiotherapy. 


4748 (DOE/ER/40238—1, pp 3311-3312) Los cost/low 
intensity 50 MeV proton irradiation facility. Kramer, S.L 
Martin, R.L. (Argonne National Lab., IL). 1985. IEEE, 348 
East 47th St., New York, NY "10017. File Number 
TI86011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 
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Protons have been proposed as one of the most useful parti- 
cles for radiation therapy, but have found limited use due to the 
cost and scarcity of medium energy proton accelerators. However 
the highly successful program on the Harvard Cyclotron has in- 
creased interest in expanding the number of treatment Facilities. In 
order to demonstrate that high intensity proton accelerators are not 
required and to gain experience with treating patients using pro- 
tons, a low cost and low intensity source of 50 MeV protons was 
developed at Argonne. Although the beam penetration is limited to 
22 mm, the beam is capable of treating a major fraction of the 
ocular melanoma tumors treated at the Harvard Cyclotron. This 
beam operates parasitically with the Rapid Cycling Synchrotron at 
Argonne using a source of 50 MeV H° atoms which are produced 
by stripping in the gas of the 50 MeV H™ linear accelerator. A 
stripping fraction of about 3-5 x 10-5 is observed and yields a 0.5 
namp beam of protons. Results on the properties and operation of 
this parasitic beam are presented. 


4749 (DOE/ER/40238—1, pp 3316-3317) Compact cy- 
clotron C-30 for medical isotopes production. Sura, J.; Wey- 
chert, C.; Getka, S.; Zawadzki, J.; Plawski, E. (Institute for 
Nuclear "Studies, Swierk, Poland). 1985. TEER, 345 East 
47th St., New York, NY 10017. File Number TI86011479. 
(CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The isochronous cyclotron C-30 with pole diameter 105 cm 
accelerates H™ particles up to 31 MeV or D™ to 16 MeV with in- 
tensities about 50 * A. The protons or deutrons extracted by strip- 
ping will be used for medical isotopes production. 


4750 (DOE/ER/40238—1, pp 3330-3332) Development 
of a radioactive beam (RB) accelerator using an ISOL as a 
source. Buchmann, L.; D’Auria, J.M.; Mackenzie, G-.; 
Schneider, H.; Moore, R.B. (Univ. of Toronto, Ontario). 
1985. IEEE, 345 East 47th St., New York, NY 10017. File 
Number T1I86011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

High yields of separated, radioactive isotopic ions (up to 10” 
atoms/sec per A of incident protons) at on-line mass separators, 
e.g. ISOLDE at CERN (SC), make it feasible to consider using 
such secondary ions as projectiles for nuclear reactions. A pressing 
need for reaction data involving radioactive species exists in nucle- 
ar astrophysics. This requires having available projectiles (A = 60) 
in the energy range from about 200 keV/amu to 1.5 MeV/amu. At 
TRIUMF, an ISOL devise is proposed using the available high 
proton current (=100 pA). A beam of radioactive species, extract- 
ed with about E = 60 keV from the target/ion source, would be 
mass analyzed and transported vertically to experimental areas for 
use there or to be injected into a post-accelerator. Although other 
possibilities are being considered, most attention so far has been de- 
voted to a RFQ/drift tube linac combination. Parameters for one 
possible system are presented. 


4751 (DOE/ER/40238—1, pp 3380-3382) Hybrid ac- 
celerator design for a free electron laser. Segall, S.B. (KMS 
Fusion, Inc., Ann Arbor, MI). 1985. IEEE. 345 East 47th 
St., New York, NY 10017. File Number 1186011479. 
(CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

An accelerator system for a free electron laser (FEL) is de- 
tne that incorporates both an electrostatic accelerator and an 
RF linac. The purpose of the design is to minimize the emittance of 
the high current pulses injected into the RF linac. Emittance con- 
tributes to the effective energy spread of the beam in the FEL. A 
large effective energy spread will reduce gain and conversion effi- 
ciency. The pulses leaving the electrostatic accelerator are com- 
pressed in a dispersive magnetic buncher before injection into the 
linac. After the beam leaves the FEL, energy is recovered in an RF 
decelerator followed by a decelerating and collecting column in the 
electrostatic accelerator. A new electrostatic accelerator design is 
presented to both provide high charging current and collect an 
electron beam with a large fractional energy spread. 
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4752 ae ae oe 1 pp 2703-2705) Preliminary 
design for a 30 MeV, 500 — cyclotron. Jongen, Y.; 
Ryckewaert, G. (Centre de herches du Cyclotron, Lou- 
vain-la-Nueve, Belgium). 1985. IEEE, 345 East 47th St., 
New York, agg 10017. File Number 1186011479. (CONF- 
850504—Pt. 


From. aie accelerator conference; Vancouver, Canada 
(13 wa ee 
e proposed cyclotron is the first step of a program aiming 
at developing high intensity, energy efficient cyclotrons. The 30 
MeV, 500 nA, H™ cyclotron is designed to use less than 100 kW 
main power. The magnet has four 54 degree straight sectors on a 
common yoke. The hill gap and field are 3 cm and 1.8 T. The 
valley gap and field are 110 cm and 0.04 T. Two 30 degree dees 
operate at 93 MHz with H = 6. The vertical cavities are located 
entirely in the valleys. The H~ are produced by an external E.C.R. 
source biased at 50 kV. They are injected axially using a permanent 
magnet periodic focusing channel. The prototype is expected to de- 
liver beams in 1988. 


4753 ee ae pp 2706-2708) Amsterdam 
pulse stretcher. Maas, Bruinsma, P.J.T.; Kroes, F.B.; 
Luijckx, G.; Noomen, . G:; Vogel, A.G.C.; de Vries, Cc. 

KHEF-K, Amsterdam, Netherlands). 1985. TEEE, 345 
East 47th St., New York, NY 10017. File Number 
TI86011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 

(13 .— 

order to increase the duty factor (d.f.) of the present 500 
MeV electron lican from 2.5% to > 90%, it is proposed to add a 
pulse stretcher to the facility. By replacing 4 of the 12 existing 4 
MW klystrons by 25 MW types, the injection energy will be in- 
creased to E = 700 MeV. A peak current of 40 mA will be inject- 
ed during three turns with 365 pps. to yield an extracted beam cur- 
rent of 40 pA. The machine operates near a third order resonance. 
The chromaticity is non-zero. Extraction proceeds by changing the 
cavity frequency (2856 MHz); this will push the beam into the un- 
stable region of the phase space. An energy compressor will reduce 
the momentum spread of the injected beam to absolute value of dp/ 
p = 0.1%. 


4754 (DOE/ER/40238—1, pp 2709-2711) Ion pulse 
compressor and stretcher ring for linear meson factory. Se- 
vergin, Yu.P.; Shukeilo, L.A. (D.V. Efremov Scientific Re- 
search Institute of Electrophysical, Leningrad, USSR). 
1985. IEEE, 345 East 47th St., New York, NY 10017. File 
Number T186011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 mas Bee 

e time structure of the accelerated H~ beam of Moscow 

meson factory is defined by technical features of linear acceleration 
and inadequate to the demands of a considerable part of the physics 
program envisaged. A new type of a magnetic ring for ion pulse 
time structure transformation is proposed. The most essential oper- 
ating modes are as follows: 1) the compression of every stored 
pulse up to the hundreds times; 2) slow ejection of every pulse over 
10 ms. Multiturn charge-changing H~ — H* injection will be used 
for the effective storage. The magnetic ring is an isochronous one 
(y = y/sub tr/) for the pulse compression mode. Bunch beam 
structure is maintained without RF bunching system. The beam 
will be slowly ejected by the modified Piccioni method. The 99% 
ejection efficiency can be achieved, but the special azimutal distri- 
bution of a dispersion function is needed. The main beam dynamics 
features are shown together with the magnet ring configuration. 


4755 (DOE/ER/40238—1, pp 2712-2714) Status report 
on the RIKEN ring cyclotron. Motonaga, S. (RIKEN, Sai- 
tama, Japan). 1985. IEEE, 345 East 47th St., New York, 
Pr?) 10017. File Number 1186011479. (CONF-850504— 
From Particle accelerator conference; Vancouver, Canada 

(13 oo 0. 
RIKEN ring cyclotron (separated sector cyclotron), 

combined with two injectors, can accelerate all elements from 
proton to uranium up to energies between a few tens of MeV/u 
and a hundred MeV/u. Construction of this cyclotron is well under 
way according to schedule. All of the sector magnets were installed 
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in the cyclotron vault in June of 1984. The remaining components 
are being under fabrication at the factory. Orbit analysis is also 
under way to find out how to operate this machine easily. The ring 
cyclotron will be completed in the beginning of 1986 and the first 
beam is scheduled for the fall. Present status of the RIKEN ring 
cyclotron is reported. 


4756 (DOE/ER/40238—1, 2721-2723) —— 
ducting separated orbit cyclotron Trinks, U.; Ass- 
mann, W.; Dietl, L.; Hinderer, G.; Koerner, H.J.; Platzer, 
As Rehm, B.; Rieger, K., Riess, Cc; Savoy, R.; Wandi , 
M. (Universitaet Muenchen, West Germany). ‘1985. 

345 East 47th St., New York, NY 10017. File Number 
1186011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

At the Munich Accelerator Laboratory a booster for the ex- 
isting MP-tandem - the Tritron - is under construction for accelera- 
tion of heavy ions to specific energies up to 21 MeV/p. The Tri- 
tronp is a separated orbit cyclotron similar to the SOC but with the 
magnets and cavities both superconducting. The Tritron fits well 
into the existing laboratory. It is projected to be a prototype to 
demonstrate the feasibility of this type of cyclotron, which may be 
suited to overcome the limits of the conventional cyclotron con- 
cept. First, there are no axial focusing problems. Secondly, there is 
no crossing of resonances in the betatron frequency diagram, and 
thirdly, there are no injection and extraction problems. Thus con- 
tinuous ion beams of high intensity and high quality with energies 
up to about 1 GeV/p seem within reach by connecting several sep- 
arated orbit cyclotrons with increasing radii in series. 


4757 (DOE/ER/40238—1, pp 2724-2726) University of 
Manitoba Cyclotron Facility. Gusdal, I.; Anderson, J.; 
Bruckshaw, J.; Derenchuk, V.; Konopasek, F.; Lancaster, 
J.; Oh, S.; Smith, C.A.; Uzat, H.; Yoon, M.; McKee, J.S.C. 
(Univ. of Manitoba Cyclotron Lab., Winnipeg). 1985. 
IEEE, 345 East 47th St., New York, NY 10017. File 
Number TI86011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The latest modification has involved reshaping the magnetic 
field through the use of iron shims, the design and installation of a 
completely new Dee and RF system and the construction of an 
Ehlers type ion source. Only the main magnet and hill assembly, 
and the injection line were trained. All design and construction was 
done in-house. The details of the modification have been described 
elsewhere. The intent of this paper is to describe the new machine 
parameters and to give an overview of the machine performance to 
date. 


4758 (DOE/ER/40238—1, pp 2727-2729) Injection and 
capture of electrons in the UCI stellatron. Ishizuka, 
Leslie, G.; Mandelbaum, B.; Fisher, A.; Rostoker, N. (Univ. 
of California, Irvine). 1985. IEEE, 345 East 47th St., New 
York, NY 10017. File Number 1186011479. (CONF- 
850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

An | = 2 stellatron accelerator is under experimental study. 
The stellarator field has a strength of up to 10 kG and a rotational 
transform angle ~ 0.1. Electrons are injected from either a thermi- 
onic emitter or a field-emission cathode placed inside the torus. 
Typically, a 20 kV, 2-4 ps pulse is applied to the hot cathode 
which emits ~ 3 A. A 2 MeV, 200 a beam is formed due to beta- 
tron acceleration which immediately follows the injection. The in- 
jection voltage is raised to 60 kV with the cold cathode emitting ~ 
30 A for ~ 0.4 ps. A significant increase in beam current is not 
observed. A beam in excess of 500 A is generated by injecting 
plasma and electrons simultaneously at the beginning of the stellara- 
tor field and starting the betatron acceleration after the plasma has 
diffused throughout the torus. 


4759 (DOE/ER/40238—1, pp 2730-2733) Mechanical 
considerations in cw linacs. King, J.D. (Los Alamos National 
Lab., NM). 1985. IEEE, 345 East 47th St., New York, NY 
10017. File Number T186011479. (CONF- 850504—Pt. 2). 





From Particle accelerator conference; Vancouver, Canada 


(13 May 1985). 

An 80- radio-frequency quadrupole (RFQ) linac has 
been designed, fabricated and operated at 100% duty factor (cw) 
for the Fusion Materials Irradiation Test (FMIT) project at Los 
Alamos. This paper describes the design features, fabrication tech- 
niques, and operational problems of the device. The RFQ is an as- 
sembly of heavy steel, copper-plated weldments. It measures about 
15 ft (4.5 m) long by 5 ft (1.5 m) in diameter and weighs over 12 t. 
Major components are two pair of diametrically orthogonal vanes 
mounted in a core cylinder. The core is assembled into a manifold 
cylinder that couples RF power into the vane quadrants. The 
design features discussed include assembly of hollow wall, flood- 
cooled components; high-conductivity RF seals; removable and ad- 
justable vanes; and tuning devices. Fabrication challenges such as 
close-tolerance weldments, vane-tip-contour machining and large- 
component plating requirements are covered. 


4760 (DOE/ER/40238—1, pp a Technology 
of magnetically driven accelerators. Birx, D.L.; Hawkins, 
S.A.; Poor, S.E.; to, L.L.; Smith, M.W. (Lawrence 
Livermore National ., CA). 1985. IEEE, 345 East 47th 
St., New York, NY 10017. File Number 1186011479. 
(CONF-850504—Pt.2). 
From Particle accelerator conference; Vancouver, Canada 
(13 a 
marriage of Induction Linac technology with Nonlinear 
Magnetic Modulators has produced some unique capabilities. It ap- 
pears possible to produce electron beams with average currents 
measured in amperes, at gradients exceeding 1 MeV/meter, and 
with power efficiencies approach 50%. A 2 MeV, 5 kA electron 
accelerator has been constructed at the Lawrence Livermore Na- 
tional Laboratory (LLNL) to demonstrate these concepts and to 
provide a test facility for high brightness sources. The pulse drive 
for the accelerator is based on state-of-the-art magnetic pulse com- 
aa 
ceeding a kilohertz and excellent reliability. 


4761 (DOE/ER/40238—1, pp 2748-2750) SLC energy 
program at SLAC. Loew, G.A.; Allen, M.A.; 
Cassel, R.L.; Dean, N.R.; Konrad, G.T.; Koontz, R.F.; Le- 
z, J.V. (Stanford Linear Accelerator Center, CA). 
1985. IEEE, 345 East 47th St., New York, NY 10017. File 
Number 1186011479. (CONF-850504—Pt.2). Contract 
ACO03-76SF00515. 
From Particle accelerator conference; Vancouver, Canada 
(13 ee 
SLAC Linear Collider (SLC) must reach a nominal 
center-of-mass energy of 100 GeV to fulfill its high energy physics 
goals. This paper describes the energy upgrade program that is 
being implemented on the SLAC linear accelerator to meet these 
goals. It includes a discussion of the design requirements and avail- 
able technical options, the rationale for the adopted solution, and 
the technical problems involved in the engineering and production 
of klystrons and modulators. 


4762 (DOE/ER/40238—1, pp 2775-2777) High power 
electron linac structure. Labrie, J.P. (Atomic Energy of 
Canada Ltd., Chalk River, Ontario). 1985. IEEE, 345 East 
47th St., New York, NY 10017. File Number T186011479. 
(CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

An on-axis coupled continuous wave (cw) electron linac has 
been designed for operation under 63% beam loading conditions. A 
prototype 2450 MHz linac structure has been constructed to deter- 
mine operational stability at power levels up to 200 kW/m, corre- 
sponding to an average energy gradient of 3.5 MeV/m. Heat trans- 
fer from the structure to the cooling water has been optimized by 
computer modeling. Mechanical behavior and predicted changes in 
the RF parameters during high power operation are described. 


4763 (DOE/ER/40238—1, 2788-2790) Periodic 
structure studies. Gallagher, W.J. Aerospace, Seat- 
tle, WA). 1985. IEEE, 345 East 47th St., New York, NY 
10017. File Number T186011479. (CONF-850504—Pt.2). 
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From Particle accelerator conference; Vancouver, Canada 
C= 

t has previously been noted by numerous writers that the 
propagation characteristics of a uniform waveguide are peatuuntiy 
modified by means of periodically spaced obstacles. Basically, peri 
oli tendag cdmaen ths Sevandeelle Aegan deepens of Oa comen 
waveguide to be broken up into transmission passbands such that 
the phase and group velocities are no longer simply related. With 
the increase in applications of electromagnetic theory the former 
technique of solving every boundary value problem anew each oc- 
casion was abandoned as repetitious. While physical fields are three 
dimensional, in transmission lines the two transverse components 
may be integrated out, and thereby concealed, leaving a one dimen- 
sional wave equation of general engineering use. 


ee pp ———— Some meth- 
= of the stop-band width evaluation in the compensated ac- 
celerating. Gonin, I.V.; Kravchuk, L.V.; Paramonov, G.V.; 
Romanov, A.L,; Fedoseev, ALL. (Institute for Nuclear Re- 
search of the AS USSR, Moscow). 1985. IEEE, 345 East 
47th St., New York, NY 10017. File Number TI86011479. 
(CONF-850504— Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

Several methods of the stop-band width df evaluation in 
compensated structures are briefly observed. Simple for practical 
usage methods based on dispersion curve behavior in the vicinity of 
Operating mode, are proposed. The methods are preferable for 
structures with large group velocity. The numerical simulation 
proved them to provide the high accuracy of 5f determination. The 
application of the developed methods is given for the DAW struc- 
ture in the case of proton and electron linear accelerators. 


(DOE/ER/40238—1, pp 2821-2823) Some calcu- 
lations of the resonator in INR cyclotrons. J.; Liu, 
X.L. (Institute of Nuclear Research Academia Sinica, 
Shanghai, China). 1985. IEEE, 345 East 47th St., New 
York, NY 10017. File Number 1186011479. (CONF- 
850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

Some calculation methods for resonator parameters with 
single dee and two coaxial transmission lines in INR variable- 
energy cyclotron were described. Also calculated and experimental 
results are compared with the original two dee system. 


4766 (DOE/ER/40238—1, pp 2824-2827) Frequency 
—- capacitive - inductive model for axially coupled 77/ 

2 standing wave biperiodic structures. Sekutowicz, J.; Ku- 
linski, S.; Pachan, M. (Institute of Nuclear Studies Experi- 


mental Establishment for Nuclear Equipment, Otwock, 
Poland). 1985. IEEE, 345 East 47th St., New York, NY 
10017. File Number T186011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The axially coupled 7/2 biperiodic, standing wave accelerat- 
ing structure is analyzed. Two models for chain coupled cavities 
are considered, firstly the model with inductive coupling between 
the cavities and secondly the capacitive-inductive model with fre- 
quency dependence of the coupling element. It is shown by com- 
parison with experimental results, that the second model is better 
suited to describe dispersion relation of the structure. Calculation 
methods of the parameters of dispersion curves for both types of 
coupling are given together with experimental results. 


4767 (DOE/ER/40238—1, pp 2828-2830) RF system 
for TARN II. Sato, K.; Itano, A.; Fujita, M.; Tojyo, E.; Wa- 
tanabe, S.; Kodaira, M.; Yamazaki, N.; Yoshizawa, M.; "Kan- 
azawa, M.; Kurihara, T.; Takanaka, M. (Univ. of Tokyo, 
Japan). 1985. IEEE, 345 East 47th St., New York, NY 
10017. File Number T186011479. (CONF- $50504—Pt. 2). 
From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 
An RF acceleration system for the INS heavy-ion synchro- 
tron proposal is being developed. The RF characteristics of full-size 
ferrite toroids have been measured in a test cavity to study tunable 
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frequencies of an RF cavity. It is estimated from the measurement 
on the ferrite material TDK SY-6 that a single-gap RF cavity based 
upon two ferrite-loaded quarter-wave coaxial resonators with four 
turns each of main and supplementary bias windings will give fre- 
quencies of 0.71-7.02 MHz for adiabatic capture and of 0.86-8.00 
MHz for synchronous capture. RF acceleration parameters and 
design features of the RF cavity are presented. 


(DOE/ER/40238—1, 


2831-2833) LASER- 
by 


Fukushima, Y.; i, T.; ie 

H.; Shidara, T.; Shintake, T.; Takata, K.; Yoshioka, M.; 

Mutou, M.; Kuroda, H. (KEK, National Lab. for High 
Energy Physics, Ibaraki-ken, Japan). 1985. IEEE, 345 East 
47th St., New York, NY 10017. File Number T186011479. 
(CONF-850504—Pt. 2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The authors study a new RF-source, LASERTRON, aiming 
to apply it for future very-high-energy e* e™ linear colliders. They 
started a research and development program to construct a LA- 
SERTRON with a peak RF-power of 50 MW by using GaAs or 
GaAsP photocathode as a first step to achieve GW. Design studies 
and preliminary experiments are described. 


4769 (DOE/ER/40238—1, pp 2837-2839) Self-consist- 
ent klystron simulations. Carlsten, B.E.; Tallerico, P.J. 
Alamos National Lab., NM). 1985. IEEE, 345 East 47th St., 
New York, NY 10017. File Number T186011479. (CONF- 
850504—Pt.2). 


From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

A numerical analysis of large-signal klystron behavior based 
on general wave-particle interaction theory is presented. The com- 
puter code presented is tailored for the minimum amount of com- 
plexity needed in klystron simulation. The code includes self-con- 
sistent electron motion, space-charge fields, and intermediate and 
output fields. It also includes use of time periodicity to simplify the 
problem, accurate representation of the space-charge fields, accu- 
rate representation of the cavity standing-wave fields, and a sophis- 
ticated particle-pushing routine. In the paper, examples are given 
that show the effects of cavity detunings, of varying the magnetic 
field profile, of electron beam asymmetries from the gun, and of 
variations in external load impedance. 


4770 (DOE/ER/40238—1, pp 2840-2842) Cw RF oper- 
ation of the FMIT RFQ. Fazio, M.V.; Bran 

(Los Alamos National Lab., NM). 1985. TEEE, 345 East 
47th St., New York, NY 10017. File Number T186011479. 
(CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The 80-MHz RFQ for the Fusion Materials Irradiation Test 
Facility prototype accelerator has been RF conditioned for cw op- 
eration to the design field level of 17.5 MV/m (1.68 x Kilpatrick 
limit). Experimental results and operating experience will be dis- 
cussed. 


4771 (DOE/ER/40238—1, pp 2843-2845) Analytic 
evaluation of the LAMPF II booster cavity design. Frie- 
drichs, C.C. (Los Alamos National Lab., NM). 1985. IEEE, 
345 East 47th St., New York, NY 10017. File Number 
TI86011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

This paper describes how SUPERFISH was used as an aid 
in derivating an analytic model of the LAMPF II Booster Cavity. 
Once a satisfactory model was derived, simple FORTRAN codes 
were generated to provide whatever data was required. The analyt- 
ic model is made up of TEM- and radial-mode transmission-line 
sections, as well as lumped elements where appropriate. Radial 
transmission-line equations, which include losses, were not found in 
any literature, and the extension of the lossless equations to include 
magnetic and dielectric losses are included in the paper. 


4772 (DOE/ER/40238—1, pp 2849-2851) Materials 
considerations for a high power-density accelerator. Miche- 
lotti, R.A.; Tennant, R.A.; Bultman, N.K.; Uher, J.L.; 
Brewton, R.J.; Mayer, A. (Los ational Lab., ta 
1985. IEEE, 345 East 47th St., New York, NY 10017. Fi 
Number T1I86011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

A 100-mA 50-MeV H™ accelerator is being designed at Los 
Alamos. The accelerating structures will operate at 425-MHz and 
will consist of a radio-frequency quadrupole (RFQ) to 2-MeV and a 
drift-tube linac (DTL) from 2 to 50-MeV. Design parameters have 
been specified to match the maximum operating capabilities of the 
RF system: 2-ms pulse length and 6% duty factor. The accelerating 
radient in the DTL will be 4-MV/m; the maximum electric field 
will be approximately 1.2 times the Kilpatrick limit. These design 
parameters are substantially more ambitious than those of the accel- 
erator test stand (ATS). The larger accelerating gradient and in- 
creased duty factor will increase the average power density in the 
DTL to approximately 25 times the design values for the ATS 
DTL. Some components where thermal difficulties may be encoun- 
tered include RFQ vanes, drift tubes, post couplers, slug tuners, RF 
seals, and tuning bars. That copper will be used on the RF-struc- 
ture surfaces is not in question. Concern with residual activation 
and thermal management forces the investigation of materials other 
than the traditional carbon- and stainless-steel base materials used at 
Los Alamos. Physical constraints on cooling-channel design and a 
temperature limit on the permanent-magnet quadrupoles (PMQs) 
make the thermal management problem in the drift tubes more 
complex. Beam spill and target shine from a high-energy high-aver- 
age-current beam are serious concerns driving the component acti- 
vation problem. Copper alloys and copper-plated aluminum are 
being investigated for suitability as alternatives to steels. 


4773 (DOE/ER/40238—1, 4 2852-2853) Cavity-cou- 
pling investigation for the P’ 50 MHz RF accelera- 
tor. Pogue, E.W.; Buskirk, F.R. (Los Alamos National Lab., 
NM). 1985. IEEE, 345 East 47th St., New York, NY 10017. 
File Number T1I86011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The PHERMEX accelerator is a three-cavity RF linac that 
operates at 50 MHz. Each cavity has a radius of 2.3 m and a length 
of 2.6 m. The accelerator produces an electron beam with a peak 
current of 500 A and energy of 30 MeV. RF power is supplied by 
multiple 2.5-MW tetrodes feeding coaxial lines with loops in the 
cavity wall. To increase the fields, multiple tetrodes and coupling 
loops must be used in each cavity; the problems associated with 
multiple-loop coupling are investigated. 


rn (DOE/ER/40238—1, 2854-2856) RFQ resona- 

tor modeling computer ou, he otter, JM. (Los Alamos 
National Lab., NM). 1985. IEEE, 345 East 47th St., New 
York, NY 10017. File Number 1186011479. (CONF- 
850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The mathematical background for a multiport-network-solv- 
ing program is described. A method for accurately numerically 
modeling an arbitrary, continuous, multiport transmission line is dis- 
cussed. A modification to the transmission-line equations to accom- 
modate multiple RF drives is presented. An improved model for 
the radio-frequency quadrupole (RFQ) accelerator that corrects 
previous errors is given. This model permits treating the RFQ as a 
true eight-port network for simplicity in interpreting the field distri- 
bution and ensures that all modes propagate at the same velocity in 
the high-frequency limit. The flexibility of the multiport model is 
illustrated by simple modifications to otherwise two-dimensional 
systems that permit modeling them as linear chains of multiport 
networks. 





4775 (DOE/ER/40238—1, pp 2857-2859) High-power, 
solid-state RF source for accelerator cavities. Vaughan, D.R.; 
Mols, G.E.; Reid, D.W.; Potter, J.M. (Westinghouse Elec- 
tric Corp., Baltimore, MD). 1985. IEEE, 345 East 47th St., 
New York, NY 10017. File Number T186011479. (CONF- 
850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

Dues past few years the Defense and Electronics 
Center of Westinghouse Electric Corporation has developed a 
solid-state, 250-kW peak, RF amplifier for use with the SPS-40 
radar system. This system has a pulse length of 60 ys and operates 
across the frequency band from 400 to 450 MHz. Because of the 
potential use of such a system as an RF source for accelerator ap- 
plications, a collaborative experiment was initiated between Los 
Alamos National Laboratory and Westinghouse to simulate the res- 
onant load conditions of an accelerator cavity. This paper describes 
the positive results of that experiment as well as the solid-state am- 
plifier architecture. It also explores the future of high-power, solid- 
state amplifiers as RF sources for accelerator structures. 


4776 (DOE/ER/40238—1, 2860-2862) Free-electron 
laser variable bridge coupler. S G.; Billen, J.H.; Garcia, 
J.A.; Giles, P.M.; Hansborough, L.D.; McMurry, D.E.; Ste- 
vens, S.B. (Los Alamos National Lab., NM). 1985. IEEE, 
345 East 47th St., New York, NY 10017. File Number 
1186011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 


(13 er 

Los free-electron laser (FEL) is being modified 
to test a scheme for recovering most of the power in the residual 
20-MeV electron beam by decelerating the microbunches in a linear 
standing-wave accelerator and using the recovered energy to accel- 
erate new beam. A variable-coupler low-power model that reso- 
nantly couples the accelerator and decelerator structures has been 
built and tested. By mixing the TE:0: and TEio2 modes, this device 
permits continuous variation of the decelerator fields relative to the 
accelerator fields through a range of 1:1 to 1:2.5. Phase differences 
between the two structures are kept below 1° and are independent 
of power-flow direction. The RF power is also fed to the two 
structures through this coupling device. Measurements were also 
made on a three-post-loaded variable coupler that is a promising 
candidate for the same task. 


(DOE/ER/40238—1, pp 2863-2864) Racetrack 
microtron RF system. Tallerico, P.J.; Keffeler, D.R. (Los 
Alamos National Lab., NM). 1985. IEEE, 345 East 47th St., 
New York, NY 10017. File Number TI86011479. (CONF- 
850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 


(13 — k 

system for the National Bureau of Standards 
(NBS)/Los Alamos cw racetrack microtron is described. The low- 
power portion consists of five 75-W amplifiers that drive two input 
ports in each of two chopper deflection cavities and one port in the 
prebuncher cavity. A single 50-kW klystron drives four separate 
2380-MHz cavity sections: the two main accelerator sections, a cap- 
ture section, and a preaccelerator section. The phases and ampli- 
tudes in all cavities are controlled by electronic or electromechani- 
cal controls. The 1-MW klystron power supply and crowbar system 
were purchased as a unit; several modifications are described that 
improve power-supply performance. The entire RF system has 
been tested and shipped to the NBS, and the chopper-buncher 
system has been operated with beam at the NBS. 


4778 (DOE/ER/40238—1, pp 2865-2867) Los Alamos 
free-electron laser (FEL) RF system. Tallerico, P.J.; Lynch, 
M.T. (Los Alamos National Lab., NM). 1985. IEEE, 345 
East 47th St., New York, NY 10017. File Number 
TI86011479. (CONF-850504—Pt.2). 


From Particle accelerator conference; Vancouver, Canada 


(13 a 

RF system was designed for 3.6-MW RF pulses 
from two klystrons to drive two linacs and one deflection cavity at 
1300 MHz. Two 108.33-MHz subharmonic buncher cavities and 
one fundamental buncher were also built, each powered by a 5-kW 
amplifier. A single phase-coherent source drives the various ampli- 
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fiers as well as the grid of the electron gun, which is pulsed at 
21.67 MHz. The initial buncher system did not work as well as ex- 
pected, and the first linac tank required more RF power than an- 
ticipated. The light output was extremely sensitive to amplitude and 
phase errors. More powerful klystrons were developed and in- 
stalled, and a method was discovered for operating a single subhar- 
monic buncher and allowing the first linac to complete the bunch- 
ing process. This paper shows the actual configuration used to op- 
erate the laser and discusses future improvements. 


4779 (DOE/ER/40238—1, pp 2868-2869) Accelerator 
vibration issues. Tennant, R.A Alamos National Lab., 

NM). 1985. IEEE, 345 East 47th St., New York, NY 10017. 
File Number T1I86011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

Vibrations induced in accelerator structures can cause parti- 
cle-beam jitter and alignment difficulties. Sources of these vibra- 
tions may include pump oscillations, cooling-water turbulence, and 
vibrations transmitted through the floor to the accelerator struc- 
ture. Drift tubes (DT) in a drift tube linac (DTL) are components 
likely to affect beam jitter and alignment because they normally 
have a heavy magnetic structure on the end of a long and relatively 
small support stem. The natural vibrational frequencies of a drift- 
tube have been compared with theoretical predictions. In principle, 
by knowing natural frequencies of accelerator components and 
system vibrational frequencies, an accelerator can be designed that 
does not have these frequencies coinciding. 


4780 (DOE/ER/40238—1, pp 2870-2872) Revision of 
and documentation for the standard version of the Poisson 
group codes. Warren, J.L.; Boicourt, G.P.; Menzel, M.T.; 
Rodenz, G.W.; Vasquez, M.C. (Los Alamos National Lab., 
NM). 1985. IEEE, 345 East 47th St., New York, NY 10017. 
File Number T186011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The Los Alamos Accelerator Theory and Simulation Group 
(AT-6) maintains and distributes a standard version of the Poisson- 
Group codes (LATTICE, AUTOMESH, TEKPLOT, POISSON, 
PANDIRA, MIRT, FORCE, SUPERFISH, and SFO1). These 
codes are the product of man-decades of development under the 
guidance of R.F. Holsinger and K. Halbach. The main applications 
are in the design of electromagnets (POISSON and PANDIRA) 
and RF cavities (SUPERFISH). Other applications include electro- 
statics, heat transport, and finding mathematical surfaces of mini- 
mum area. With special financial support from DOE-HEP, the au- 
thors have revised and corrected the standard version and are writ- 
ing a comprehensive manual containing many examples and a sum- 
mary of the theory behind the codes. This paper will illustrate 
some of the capabilities of the codes and will summarize the 
manual. The revised codes are available upon request. 


4781 (DOE/ER/40238—1, pp 2873-2875) New RF 
power system for superHILAC,. Fugitt, J.; Lancaster, H.; 
Sorensen, R. (Lawrence Berkeley Lab., CA). 1985. IEEE, 
345 East 47th St., New York, NY 10017. File Number 
TI86011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The upgraded RF system for the SuperHILAC is now oper- 
ational using 9 new tetrode amplifiers. Each amplifier can produce 
in excess of 1Mw of 70 Mhz pulsed RF power. Ferrite is used to 
decouple the screen grid circuit and to absorb parasitic oscillations. 
This results in a very stable amplifier with reasonable gain. This 
system uses a common 6 Mw anode power supply and crowbar 
system. Overall system efficiency has been increased significantly. 
A 3 year payback on the equipment cost, realized from the power 
savings alone is projected. 


4782 (DOE/ER/40238—1, pp 2876-2878) Versatile RF 
controller. Howard, D. (Lawrence Berkeley Lab., CA). 
1985. IEEE, 345 East 47th St., New York, NY 10017. File 
Number 1186011479. (CONF-850504—Pt.2). Contract 
ACO03-76SF00098. 
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From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

e low level RF system developed for the new Bevatron 
local injector provides precise control and regulation of the RF 
phase and amplitude for three 200 MHz linac cavities. The main 
features of the system are: extensive use of inexpensive, off-the-shelf 
components; ease of maintenance and adaptability to a wide range 
of operation frequencies. The system utilizes separate function, 
easily removed RF printed circuit cards interconnected via the 
edge connectors. Control and monitoring are available both locally 
and through the computer. This paper describes these features as 
well as the few component changes that would be required to 
adapt the techniques to other operating frequencies. 


(DOE/ER/40238—1, pp 2879-2881) Operational 
characteristics of the NRL gyro amplifier. Bollen, 
W.M.; McCurdy, A.H.; McAdoo, J.H.; Ganguly, A.K.; 
Granatstein, V.L.; Parker, R.K. (Naval Research Lab., 
Washington, DC). 1985. IEEE, 345 East 47th St., New 
York, NY 10017. File Number 1186011479. (CONF- 
850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 wee ogee 
e high-energy physics community is considering the de- 
velopment of 1 TeV accelerators. Size and cost of such devices can 
be greatly reduced by operating at 10 GHz. Present tube technolo- 
gy seems incapable of meeting the power requirements at this fre- 
quency. A strong candidate for a drive tube to meet these require- 
ments is a gyroklystron amplifier (GKA) due to its high gain, effi- 
ciency and power capabilities. The Naval Research Laboratory 
(NRL) is presently conducting GKA research to evaluate their per- 
formance characteristics. Operation of a 54 kW, 30% efficient, 4.5 
GHz 3-cavity GKA is described. Experiments to evaluate the ef- 
fects on the output phase of varying drive voltage, beam current, 
magnetic field and drive power and to examine phase-locked oscil- 
lator performance are discussed. The results of present GKA ex- 
periments serve to emphasize the applicability of the GKA to the 
next generation of linear accelerators. 


4784 (DOE/ER/40238—1, pp 2882-2884) Design study 
of cusptron amplifier for accelerators. Choe, J.Y.; Namkung, 
W. (Naval Surface Weapons Center, Silver Spring, MD). 
1985. TEEE, 345 East 47th St., New York, NY 10017. File 
Number T186011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 wee | — 

esearch and development of an RF source for the next 

generation electron-positron colliders is proposed based on the 
newly developed cusptron microwave tubes. The cusptron gener- 
ates high harmonics of the electron cyclotron frequency by reso- 
nant interaction of an axis-encircling electron beam and the modes 
in a multi-vane conducting wall structure. The strong coupling 
through the negative mass instability, the relatively low magnetic 
field requirement, the high current capability, and multi-feed possi- 
bility are some of the features of the cusptron that are especially 
suited for the accelerator applications. The intended parameters for 
prototype cusptron are P = 100 MW peak power at f = 8.5 GHz 
using P = 240 MW beam. In order to reach this ultimate goal, first 
the scaling law of the beam and field parameters for the cusptron is 
examined, and the RF circuit design in conjunction with these 
beam parameters are presented. The design parameters for the 
scaled down experiments, intended as intermediate steps and tests 
for the scaling laws, are also given. 


4785 (DOE/ER/40238—1, pp 2885-2887J) mete 
tal results of cusptron microwave tube study. Namkung, W.; 
Choe, J.Y. (Naval Surface Weapons Contes, Silver Spring, 
MD). 1985. IEEE, 345 East 47th St., New York, NY 10017. 
File Number T18601 1479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

A cusptron microwave tube generators microwave radiation 
at high harmonics of the electron cyclotron frequency. This device 
utilizes the negative mass instability for the resonant interaction of 
an axis rotating electron beam and the modes in a conducting 
boundary with a multivane structure. A 17 kV, 3 psecond 60 pps 
electron beam passed through a cupsed magnetic field, produces ra- 


diation at the sixth and twelfth harmonic frequencies with the six 
and twelve vane structures, respectively. In the sixth harmonic 
case, the grazing condition is obtained at B = 250 G and approxi- 
mately 500 W radiation is produced at 4.36 GHz. In the twelfth 
harmonic case, however, it is operated in a continuously tunable 
frequency range of 7.4 - 8.2 GHz in B = 210 - 220 G. The radi- 
ation power level is substantially reduced to few watts without the 
grazing condition satisfied. Since it is operated at high harmonic 
frequencies it holds promise is an efficient, compact, and tunable 
microwave tube suitable for many practical applications. 


4786 (DOE/ER/40238—1, pp 2888-2890) Acceleration 
system for the RCNP ring cyclotron. Saito, T.; Tamura, H.; 
Shimizu, A.; Inoue, M.; Itahashi, T.; Miura, I. (Osaka Univ., 
Japan). 1985. IEEE, 345 East 47th St. New York, NY 
10017. File Number T186011479. (CONF-850504—Pt.2). 


From Particle accelerator conference; Vancouver, Canada 


(13 May pee 

A variable frequency Hio: mode single-gap cavity has been 
made for the RCNP ring cyclotron. The frequency range is 22 to 
33 MHz. Radially increasing voltage distributions of the accelera- 
tion system produce beam phase compression ratio of about 3. The 
cavity was excited up to 270 kV at 33 MHz in a preliminary test. A 
20 inch cryopump evacuated the aluminium cavity chamber down 
to 1 x 10-7 Torr. 


4787 (DOE/ER/40238—1, aaa ae Integral split 
ring resonator loaded with drift tubes & RF quadrupoles. 
Fang, J.X.; Chen, C.E. (Beijing Univ., China). 1985. IEEE, 
345 East 47th St., New You, NY 10017. File Number 
1186011479. (CONF-850504—Pt.2). 

From Particle accelerator _- Vancouver, Canada 
(13 May 1985). 

In order to improve the mechanical stability, the coupled 
split ring (also spirals) resonators, loaded either with drift tubes or 
RF Quadrupoles, are integrated together through conducting bars. 
Investigations on 1/2 and full scale models (50 cm in tank diameter) 
show considerable improvement on the overall rigidity of the struc- 
ture while keeping the RF efficiency high. The ing frequency 
can be greatly reduced by the integration to 24 and 14 MHz for 
loading with drift tubes and RFQ respectively. The integration also 
flattens the accelerating voltage distribution and enhances the mode 
separation and thus facilitates the assembling and commissioning of 
the accelerating structure. An equivalent circuit of the integral split 
ring, which agrees well with the experiments, has been developed. 


4788 (DOE/ER/40238—1, pp 2894-2896) Experimental 
study of long coupled helix resonator. Liang, Z.X.; Li, W.G.; 
Li, K.; Qian, W.S.; Han, C.C. (Beijing Univ., China). 1985. 
IEEE, 345 East ‘47th St., New York, NY 10017. File 
Number T186011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

Experimental tests of a coupled normal temperature low B 
helix resonator with six-half-wavelength are described. The fre- 
quency shift and dynamic instability of the resonator are studied ex- 
perimentally. The mechanical vibration and caused by ponderomo- 
tive effect has been controlled. This resonator can run stably at a 
RF power of 50 KW, frequency of 27 MHz, duty factor of 1/6, 
and the maximum voltage gain is more than 1.1 MV. Some meas- 
ures have been taken to increase the stability of the helix. The reso- 
nator tested is a model for a heavy ion booster following a small 
van de graff accelerator. 


eget gg p cman —— of 

i frequency system for the sector cy- 
clotron. Fujisawa, T.; Ogiwara, K.; Koham S.C S.; Oikawa, Y.; 
Yokoyama, I.; Takeshita, Le Chiba, ¥y Kumata, ¥. (Institute 
of Physical and Chemical Research, Wako-Shi Saitama, 
Japan). 1985. IEEE, 345 East 47th St., New York, NY 
10017. File Number T186011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The radio-frequency (RF) system of the RIKEN SSC (K = 
540) is required to work in a frequency range of 20 to 45 MHz and 
to generate the maximum acceleration voltage 250 kV. A new mov- 





671 / ERA-12/2 


able box type variable frequency resonator is designed for that pur- 
pose. This resonator is a compact life wave length coaxial type 
((2.1 m(H) x 3.5 m(W) x 1.6 m(QD)). The delta shaped dee whose 
radial length is 2.7 m is supported in median plane by vertical stems 
from the both sides. The resonant frequency is varied by moving 
the boxes surrounding the stems. The performance of this resonator 
is studied on a one-fourth scale model. The maximum power loss is 
estimated to be 250 kW for the required dee voltages and the radi- 
ally increasing voltage distributions are obtained. The RF power is 
fed into the resonator through a 50 Omega coaxial feeder line (~ 
1.8 m length) which is coupled with the resonator in good imped- 
ance matching by means of a variable capacitive coupler. The final 
amplifier is of grounded grid configuration; load resistance match- 
ing is made by a variable capacitor inserted in series at its output 
port. The final amplifier and its components are studied on full 
sized models. The result shows the movable box type resonator and 
power amplifier satisfy the design aim. 


4790 nie aan pp 2900-2902) Further 
notes on the multipactor effect. Farrell, S.R.; Gallagher, 
W.J. (RPC Industries, Hayward, CA). 1985. IEEE, 345 
East 47th St., New York, NY 10017. File Number 
TI86011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

A previous article presented a brief summary of classical op- 
posed surfaces multipactoring and some comments on suppression 
and utilization of the effect; this report is a further account of the 
history and some recent observations concerning the phenomenon. 


4791 (DOE/ER/40238—1, pp 2903-2905) Results of 
simulations of high-power klystrons. Eppley, K.; Yu, S.; 
Drobot, A.; Herrmannsfeldt, W.; Hanerfeld, H. (Stanford 
Linear Accelerator Center, CA). 1985. IEEE, 345 East 47th 
St. New York, NY 10017. File Number 1186011479. 
(CONF-850504—Pt.2). Contract AC03-76SF00515. 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The MASK code is a 2-1/2 dimensional particle-in-cell code 
which has been applied to the simulation of a number of micro- 
wave devices. The authors discuss implementation of algorithms for 
the simulation of high-power klystrons. These algorithms use the 
cavity properties and the MASK results to find self-consistent solu- 
tions in both the linear (small signal) parts of the klystron as well as 
for the high-power cavities. The method is used to model the exist- 
ing 35 MW tube and the 50 MW tube being built for the SLC 
project. Dependence of magnetic field profile and geometry on 
tube performance is discussed. Effects of radial beam dynamics on 
efficiency are described. Simulation results are compared to experi- 
mental data. 


(DOE/ER/40238—1, pp 2906-2908) Experimental 
timegawa 


program to build a mul tt lasertron for super linear 
colliders, Garwin, E.L.; Herrmannsfeldt, W.B.; Sinclair, C.; 
Weaver, J.N.; Welch, J.J.; Wilson, P.B. (Stanford Linear 
Accelerator Center, CA). 1985. IEEE, 345 East 47th St., 
New York, NY 10017. File Number TI86011479. (CONF- 
850504—Pt.2). Contract AC03-76SF00515. 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

A (a microwave triode with an RF output cavity 
and an RF modulated laser to illuminate a photocathode) is a possi- 
ble high power RF amplifier for TeV linear colliders. As the first 
step toward building a 35 MW, S-band lasertron for a proof of 
principle demonstration, a 400 kV dc diode is being designed with a 
GaAs photocathode, a drift-tube and a collecter. After some cath- 
ode life tests are made in the diode, an RF output cavity will re- 
place the drift tube and a mode-locked, frequency-doubled, 
Nd:YAG laser, modulated to produce a 1 us-long comb of 60 ps 
pulses at a 2856 MHz rate, will be used to illuminate the photocath- 
ode to make an RF power source out of the device. This paper dis- 
cusses the plans for the project and includes some results of numeri- 
cal simulation studies of the lasertron as well as some of the ultra- 
high vacuum and mechanical design requirements for incorporating 
a photocathode. 
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4793 (DOE/ER/40238—1, pp 2909-2911) Solid state 
high power amplifier for driving the SLC klystron. 
Judkins, J.G.; Clendenin, J.E.; Schwarz, H.D. (Stanford 
Linear Accelerator Center, CA). 1985. IEEE, 345 East 47th 
St... New York, NY 10017. File Number 1186011479. 
(CONF-850504—Pt.2). Contract AC03-76SF00515. 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The SLC injector klystron RF drive is now provided by a 
recently developed solid-state amplifier. The high gain of the ampli- 
fier permits the use of a fast low-power electronic phase shifter. 
Thus the SLC computer control system can be used to shift the 
phase of the high-power RF rapidly during the fill time of the in- 
jector accelerator section. These rapid phase shifts are used to in- 
troduce a phase-energy relationship in the accelerated electron 
pulse in conjunction with the operation of the injector bunch com- 
pressor. The amplifier, the method of controlling the RF phase, and 
the operational characteristics of the system are described. 


4794 (DOE/ER/40238—1, pp 2912-2914) Electron 
wind in strong wave guide fields. Krienen, F. (Stanford 
Linear Accelerator Center, CA). 1985. IEEE, 345 East 47th 
St... New York, NY 10017. File Number 1186011479. 
(CONF-850504—Pt.2). Contract AC03-76SFO00515. 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The x-ray activity observed near highly powered wave 
guide structures is usually caused by local electric discharges origi- 
nating from discontinuities such as couplers, tuners or bends. In 
traveling waves electrons are shown to move in the direction of the 
power flow. Seed electrons can multipactor in a traveling wave, 
the moving charge pattern is different from the multipactor in a 
resonant structure and is self-extinguishing. Given sufficient pri- 
mary sources, the charge density in the wave guide will modify im- 
pedance and propagation constant of the wave guide. An estimate 
is made of the radiation level inside the output wave guide of the 
SLAC, 50MW, S-band, klystron. Possible contributions of radiation 
to window failure are discussed. 


4795 (DOE/ER/40238—1, pp 2915-2917) Measure- 
ments of ultimate accelerating gradients in the SLAC disk- 
loaded structure. Wang, J.W.; Loew, G.A. (Standford 
Linear Accelerator Cue CA). 1985. IEEE, 345 East 47th 
St. New York, NY 10017. File Number 1186011479. 
(CONF-850504—Pt.2). Contract AC03-76SFO005 15. 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

This paper is a status report on an on-going program at 
SLAC to study accelerator structures under high-gradient electric 
field conditions. The study is a part of a much broader program 
dealing with future linear colliders. The experiments done so far at 
SLAC deal with a conventional disk-loaded accelerator section of 
the constant-gradient type running at 2856 MHz. The original ob- 
jective was to reach an accelerating gradient of at least 100 MV/m. 
The accelerating gradient at which the SLAC disk-loaded wave- 
guide operates routinely is ~ 9 MV/m (with 36 MW klystrons 
feeding four 3 m sections without SLED) and ~ 12 MV/m with 
SLED I (2.5 psec pulse). With 50 MW tubes and SLED II (5 psec 
pulse) the gradient is presently being increased to over 20 MV/m. 
To reach 100 MV/m in a conventional 3 m constant-gradient sec- 
tion without SLED, one would need a klystron with a peak power 
output of 900 MW. Since such a tube is not available, the authors 
decided to use a short standing-wave section in which the resonant 
fields can build up. The design criteria for this section, the fabrica- 
tion, matching and tuning, the experimental set-up and the results 
are described below. 


4796 (DOE/ER/40238—1, pp 2918-2920) Two and one- 
half dimension particle-in-cell simulation of high-power klys- 
trons. Yu, S.S.; Wilson, P.; Drobot, A. (Stanford Linear Ac- 
celerator Center, CA). 1985. IEEE, 345 East 47th St., New 
York, NY 10017. File Number 1186011479. (CONF- 
850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 
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A technique for modeling high-power klystrons with the 
fully electromagnetic particle-in-cell code MASK is reported. The 
interesting operating parameters (efficiency, gain, etc.) are associat- 
ed with a highly resonant steady state. To reach steady state within 
a reasonable computing time, it is necessary to reduce the time 
needed for the transient filling of resonant structures. The tech- 
nique introduced replaces resonant cavities with RF voltages across 
corresponding ports in the beam tube. The voltage and phase of 
each port can be rigorously determined from power balance be- 
tween work done on the beam, wall losses, and any external input 
or output. Given a set of cavity parameters (omega, R/Q, Qo), 
power balance gives implicit relations for the voltage and phase. As 
an example, the authors show a simulation of the 5-cavity 35 MW 
SLAC klystron in which the computed efficiency is in good agree- 
ment with the experiment. 


4797 (DOE/ER/40238—1, pp 2921-2923) New direc- 
tional couplers for multimode circular waveguides applied in- 
tense pulsed microwave systems. Earley, L.M.; Ballard, 
W.P.; Wharton, C.B. (Sandia National Lab., Albuquerque, 
NM). 1985. IEEE, 345 East 47th St., New York, NY 10017. 
File Number TI86011479. (CONF- 850504—Pt. 2). 


From Particle accelerator conference; Vancouver, Canada 


(13 >. 

new types of directional couplers are described for 
use in overmoded circular waveguide operating in the TMo: mode. 
The types are (1) circular/rectangular waveguide multihole cou- 
plers, (2) circular waveguide/coaxial multihole couplers, and (3) 
circular waveguide loop couplers. These directional couplers are 
designed to diagnose intense pulsed microwave systems in the fre- 
quency range 3 - 18 GHz. Coupling coefficients vary between 50 
dB and 70 dB with directivities between 13 dB and 20 dB. These 
devices have been used to measure the output powers of relativistic 
magnetrons and backward wave oscillators (BWOs) in the power 
range 100 MW to 300 MW. 


4798 (DOE/ER/40238—1, pp 2924-2926) Harmonical- 
ly resonant cavities for high brightness beams. Hess, C.E.; 
Schwettman, H.A.; Smith, T.I. (Stanford Univ., CA). 1985. 
TEEE, 345 East 47th St., New York, NY 10017. File 
Number T186011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 


(13 —— 

Vv cavities of simple geometry that support two or 
more harmonic RF frequencies have been designed. The fields from 
these cavities are superimposed to form nonsinusoidal waveforms 
which have important applications in optimized bunchers, high 
brightness linacs, and storage rings. These cavities are compared in 
the areas of R/Q, peak surface electric and magnetic fields, and 
power dissipation. The issues of frequency tuning, RF drive and 
control, and loading of higher order modes are also addressed. 


4799 (DOE/ER/40238—1, pp 2927-2929) Electron ac- 
celeration using high gradient single cell resonators. Schwett- 
man, H.A.; Smith, T.I.; Hess, C.E. (Stanford Univ., CA). 
1985. IEEE, 345 East 47th St., New York, NY 10017. File 
Number T186011479. (CONF- 850504—Pt. 2). 
From Particle accelerator conference; Vancouver, Canada 
(13 7 
production of intense low emittance electron beams for 
Free Electron Laser operation requires new approaches to linear 
accelerator design. An example is the use of high gradient single 
cell resonators instead of the conventional multi-cavity structure. 
The advantages and special problems of single cell resonators will 
be discussed, using a low power accelerator producing a 1 mA 
beam and a high power accelerator producing a 1 ampere beam as 
examples. 


4800 (DOE/ER/40238—1, pp 2930-2932) Manifold- 
coupled LINAC structure. Swenson, D.A. (Texas Accelera- 
tor Center, Woodlands). 1985. IEEE, 345 East 47th St., 
New York, NY 10017. File Number T18601 1479. (CONF- 
850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

A manifold-coupled linac structure with excellent RF, me- 
chanical, cooling, and vacuum properties will be described. The 
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structure is a high-8 structure, suitable for acceleration particles 
with B=v/c between 0.5 and 1. It consists of a sequence of shaped, 
single-cell accelerating cavities, each of which is By/2 long and in- 
dependently slot-coupled to a coaxial manifold which surrounds the 
lot. The accelerating cavities operate in the lowest cavity mode 
(TMo.o), which implies a maximum separation from other cavity 
modes such as the deflecting modes. The shunt impedance of this 
structure is essentially that of the shaped, By/2, accelerating cell, 
degraded by 10-15% for the dissipations in the slots and the mani- 
fold. The core of the structure is furnace-brazed copper assembly, 
which is supported and cooled from the ends (the slots need not be 
continuous). The outer shell of the structure is a copper-plated steel 
cylinder. A 20-cell aluminum frequency and field model of this 
structure is in fabrication. Results of cavity measurements will be 
presented. 


4801 (DOE/ER/40238—1, pp 2933-2935) Modelling 
the TRIUMF RF cavity using the code RFQ3D. Dohan, D.; 
Fong, K.; Hutcheon, R. » Vancouver, British Co- 
lumbia). 1985. TEEE, 345 East 47th St., New York, NY 
10017. File Number T186011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

Development work on the TRIUMF cyclotron RF cavity 
requires an efficient code to study the effects on voltage distribu- 
tions of resonator geometry non-uniformity, including misalignment 
of the cantilevered cavity walls, the end flux guides and the center 
post. A quasi-three-dimensional code, RFQ3D, although originally 
written for radio frequency quadrupole cavity studies, has been suc- 
cessfully adapted to simulate the TRIUMF cavity. The code uses 
four one-dimensional coupled transmission line equations to calcu- 
late the voltage distributions along the dee gap and allows for local 
variations in the transmission line inductance and capacitance. The 
effects of individual resonator components on the accelerating volt- 
age profile and the RF leakage for both the fundamental and third 
harmonic frequencies are calculated and compared with precise 
1:10 model measurements. 


4802 (INIS-SU—352, pp 14-25) Main results of the 
complex adjustment and physical start-up of the fast-cyclic 
1.5 GeV proton synchrotron being the IHEP booster. Aleev, 
E.A.; Bruk, V.L.; Glukhikh, L.A. (Gosudarstvennyj Komi- 
tet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. 
Inst. Fiziki Vysokikh oe 1985. ae Russian). NTIS 


(US Sales Only), File Number 
DE87780023. (CONF-8410203—Vol. » 

From 9. All-Union conference on charged particle accelera- 
tors; Dubna, USSR (16 Oct 1984). 

The data obtained in the course of adjustment and commis- 
ioning of the booster synchrotron are given, the construction of 
which has lead to the complition of the new injection system for 
Serpukhov synchrotron. Structural features of the main booster sys- 
tems are considered, particularly, ring electromagnet consisting of 
12 periods; beam injection system (one-and multiturn modes); mag- 
netic field correction system; accelerating system comprising 9 RF 
stations; power supplies beam extraction system; channel for beam 
transport and injection into main accelerator; control system; beam 
monitors. The booster adjastment has been performed under differ- 
ent operation modes. Maximum energy constituted 1.3-1.5 GeV. 
Maximum beam intensity at one-turn injection 2.5x10" protons per 
a pulse. Injection energy increase from 100 MeV to 1.5 GeV per- 
mits obtaining intensity in the main synchrotron ringup to 5x10** 
protons per cycle, which exceeds by an order the attained level. 


4803 (IPNO-DRE—85-36) Determination of amplitude 
and frequency modulations from the Orsay synchrocyclotron 
R.F. voltage. Shape of the rotative condenser blades. Morlet, 
M.; Willis, A. (Paris-11 Univ., 91 - Orsay (France). Inst. de 
Physique Nucleaire). 1985. 96p. (In French). NTIS (US 
Sales Only), PC A0S5/MF A01. File Number DE87750025. 

The correspondance between amplitude and frequency mod- 
ulations for a synchrocyclotron R.F. Voltage is firstly established. 
Optimal shapes are determined for these modulations for the Orsay 
synchrocyclotron. Shape of the rotative condenser static blades is 
then calculated to obtain the desired frequency modulation. Com- 





parison is made between expected and obtained data. Values of 
working parameters are then proposed. 


4804 (PNO-GTA—84-15) Preliminary study of a Pabot 
inflector for axial injection in a cyclotron. Roy-Stephan, M. 
(Paris-11 Univ., 91 - Orsay (France). Inst. de Physique Nu- 
cleaire). 1985. 23p. (In French). NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE87750019. 

The injector type studied here has been thought by Pabot. 
The reference particle trajectory equation and the transfer matrix of 
this inflector are studied in this report. Numerical application exam- 
ples for the one-parameter inflector are given. Results of a transfer 
matrix calculation and of the transit time fluctuation in the inflector 
in some peculiar cases thought for the central geometry of the 
Orsay cyclotron design is presented. 


4805 Laser guiding of electron beams in the advanced 

test accelerator. Caporaso, G.J.; Rainer, F.; Martin, W.E.; 
Tame D.S.; Cole, A.G. (Lawrence Livermore National 
Laboratory, University of California, Livermore, California 
94550). Physical Review Letters; 57: No. 13, 1591-1594(29 Sep 
1986). Contract W-7405-ENG-48. 

The recently demonstrated technique of laser guiding has 
been used to propagate successfully a 10-kA relativistic electron 
beam 95 m through the Advanced Test Accelerator and postacce- 
lerator beamline. The maximum transverse displacement of the 
beam at the end of the Advanced Test Accelerator was 1 mm 
while the maximum beam breakup amplitude was 0.1 mm. The use 
of laser guiding constitutes a breakthrough in accelerator technolo- 
gy in that it is able to reduce greatly or even suppress the beam 
breakup instability, which is the most serious obstacle to high-cur- 
rent beam transport in linear induction accelerators. 


4806 Medical radioisotope production at LAMPF. 
ee F.J.; O’Brien, H.A.; Moody, D.C.; Barnes, 
J.W.; omas, K.E.; Bentley, G.E.; Taylor, W.A. (Los 
Alamos National Lab., NM). Transactions of the American 
Nuclear Society; 50: 31(Nov 1985). (CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

Los Alamos Meson Physics Facility (LAMPF) is a medium- 
energy linear accelerator with a proton energy of 800 MeV and a 
beam current of 1 mA. After transversing the experimental area, 
~750 pA of beam current is delivered to the beam stop. An iso- 
tope production facility containing nine target stations has been in- 
stalled ahead of the beam stop to take advantage of the unused 
beam. Each station is an independently operated, water-cooled 
target position, which may contain up to three targets. The design 
and engineering of the facility, including target containers, trans- 
portation, insertion, and retrieval, is reviewed with emphasis on 
special requirements necessitated by high radiation and heat deposi- 
tion conditions. The paper discusses the isotopes routinely pro- 
duced and some of the isotope separations under development. 


4807 Applications of high-power ion beams from RF ac- 
celerators. Schriber, S.O. (Accelerator Technology Div., 
Los Alamos National Lab., Los Alamos, NM 87545). pp 
15.1-15.2 of Proceedings of the 6th annual conference of the 
Canadian Nuclear Society. Toronto, Ontario; The Canadian 

Nuclear Association (1985). (CONF-850609—). 

From 25. annual international conference of the Canadian 
Nuclear Association and 6. annual conference of the Canadian Nu- 
clear Society; Ottawa, Ontario, Canada (2 Jun 1985). 

Research and development work on high-power accelerators 
has been underway for many years at institutions and laboratories 
throughout the world. The incentives for a large fraction of the ac- 
tivities have been directly related to developing and improving ma- 
chines for high- and medium-energy physics research. Recently, 
significant developments in the underlying accelerator technology 
have been realized for more practical accelerator applications. 
These developments have been geared towards requirements and 
desires of the industrial, medical, energy, and military communities. 
Developments in high-power ion-beam accelerators are described in 
the perspective of their eventual use or application. Some of the ap- 
plications are near term while others look promising for the future. 
In particular, reference is made to accelerator applications in the 
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areas of producing specific material that may be in short supply, en- 
hancing development of materials for high radiation environments, 
from beam targets such as FMIT for fusion materials studies, cata- 
lyzing reactions, and radiotherapy or radiography. 


4302 Beam Dynamics, Field Calculations, And Ion 
Optics 


REFER ALSO TO CITATION(S) 4939, 4942, 5841, 5842, 5843 


4808 pet Change in the particle action due to 
magnetic field perturbations in the SSC. Herrera, J.C. 
(Brookhaven National Lab., Upton, NY (USA)). Jun 1986. 
Contract AC02-76CH00016. 4p. (CONF-8606215—12). 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE87001470. 

From Summer study on the physics of the superconducting 
super collider; Snowmass, CO, USA (23 Jun 1986). 

The motion of a particle in the linear lattice of the SSC is 
stable, that is, the Courant-Synder invariant (Wo) remains exactly 
constant and the betatron phase (psi) increase by (27v) for every 
revolution around the circumference. However, when magnetic 
field perturbations are present around the ring, this mode of de- 
scribing the motion is no longer valid. One can then still speak of 
action-angle variables (W,phi) which in the limit of zero perturba- 
tion reduce to the linear betatron invariant and the betatron phase. 
The change in phase (phi-psi) is then directly related to the per- 
turbed betatron tune, while the change in action (W-Wo) is closely 
related to the idea of “smear” or “change in the linear invariant.” 
In this paper, consistent with these concepts, we develop the 
theory of particle motion for field perturbations around the ma- 
chine. We confine ourselves to motion in one plane only and treat 
the field perturbations to first order in their strength. Based on the 
assumed random multipoles in the SSC dipole magnets, we then 
obtain an estimate of the “linear aperture” of the machine. 


4809 (BNL—38734) Analytical method for treatment of 
nonlinear resonances in accelerators. Parsa, Z. (Brookhaven 
National Lab., Upton, NY (USA)). 1986. Contract AC02- 
76CHO00016. 4p. (CONF-8606215—7). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87002005. 

From Summer study on the physics of the superconducting 
super — Snowmass, CO, USA (23 Jun 1986). 

analytical method has been developed for investigating 

the mune effects on the dynamical systems such as circular ac- 
celerators including the perturbation of tune; emittance growth; Ha- 
miltonian resonance strength; generating function resonance 
strengths; fixed points; Chirikov criteria; island width, etc. We have 
incorporated some of our results into an algorithm which we used 
to study the structure resonances in the Booster, RHIC, and the 
SSC. A brief theoretical discussion is given. Using program 
NONLIN the structure resonances of the SSC CDR clustered lat- 
tice are analyzed and some of the results are tabulated. 


4810 (DOE/ER/40238—1, pp 3190-3192) Synthesis of 
MBE-4 accelerating waveforms. Kim, C.H.; Brady, V.O.; 
Fessenden, T.J.; Judd, D.L.; Laslett, L.J. (Lawrence Berke- 
ley Lab., CA). "1985. IEEE, 345 East 47th St., New York, 
NY 10017. File Number 1186011479. (CONF- 850504— 
Pt.2). Contract AC03-76SF00098. 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

A ion induction linac for HIF must operate near the space 
charge current limit along most of its length. Small errors in ner 
voltages applied to the accelerating gaps can readily produce local 
unwanted beam bunching and consequent beam loss. Uncompensat- 
ed space charge forces will generate current loss from longitudinal 
beam spreading. In the design of the MBE-4 ideal acceleration vol- 
tages were developed that assure self-similar amplifying current 
waveforms at each position along the accelerator. These were ap- 
proximately synthesized by adding waveforms that can be obtained 
from realizable electrical pulsers. A code is used to study effects 
produced by the imperfect synthesis on the longitudinal ion dynam- 
ics and beam current waveforms in the present of space-charge 
forces. 





43 PARTICLE ACCELERATORS 
4302 Beam Dynamics, Field Calculations, And lon Optics 


(DOE/ER/40238—1, pp 3193-3195) Effect of fo- 
cusing field nonlinearities in MBE-4 on transverse beam dy- 


namics. Celata, C.M.; Brady, V.O.; Laslett, L.J.; Smith, L.; 
Haber, I. (Lawrence Berkeley Lab., CA). 1985. "IEEE, 345 
East 47th St., New York, NY 10017. File Number 
TI8601 1479. 
76SF00098. 


(CONF-850504—Pt.2). Contract AC03- 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

A particle simulation code was used to study the effect on 
transverse beam dynamics of nonlinearities of the focusing field in a 
linear accelerator transporting a multiple beam array. Nonlinear 
field strengths for various multiple-beam design geometries were 
calculated by relaxation codes for use in the simulation calculation. 
Nonlinearities due to asymmetry of the electrode array with respect 
to a single beam were found to be negligible. Electrode end effect 
nonlinearities led to emittance growth for off-axis beams, though 
for the geometry of MBE-4, this was negligible. For misaligned 
beams, a dodecapole field caused significant emittance growth. This 
was not seen in single particle tracking calculations. Fields due to 
induced charge on the electrodes can reduce this effect, or the do- 


decapole field can be eliminated by proper choice of the electrode 
radius. 


4812 (DOE/ER/40238—1, pp 3210-3212) Initial meas- 
urements of beam breakup instability in the Advanced Test 
Accelerator. Chong, Y.P.; Caporaso, G.J.; Struve, K.W. 
(Lawrence Livermore National Lab., CA). 1985. IEEE, 345 
East 47th St., New York, NY 10017. File Number 
1186011479. (CONF-850504—Pt.2). Contract W-7405-ENG- 
48. 


From Particle accelerator conference; Vancouver, Canada 


(13 ——. 

paper reports the measurements of beam breakup 
(BBU) instability performed on the Advanced Test Accelerator 
(ATA) up to the end of February 1984. The main objective was to 
produce a high current usable electron beam at the ATA output. A 
well-known instability is BBU which arises from the accelerator 
cavity modes interacting with the electron beam. The dominant 
mode is TMiso at a frequency of approximately 785 MHz. It cou- 
ples most strongly to the beam motion and has been observed to 
grow in the Experimental Test Accelerator (ETA), which has only 
eight accelerator cavities. ATA has one hundred and seventy cav- 
ities and therefore the growth of BBU is expected to be more 
severe. In this paper, BBU measurements are reported for ATA 
with beam currents of 4 to 7 kA. Analysis showed that the growth 
of the instability with propagation distance was as expected for the 
lower currents. However, the high current data showed an appar- 
ent higher growth rate than expected. An explanation for this 
anomaly is given in terms of a corkscrew excitation. The injector 
BBU noise level for a field emission brush cathode was found to be 
an order of magnitude lower than for a cold plasma discharge cath- 
ode. These injector RF amplitudes agree very well with values ob- 
tained using the method of differenced B/sub theta/ loops. 


(DOE/ER/40238—1, pp 3228-3230) Minimizing 
the energy spread within a single bunch by shaping its charge 
distribution. Loew, G.A.; Wang, J.W. (Stanford Linear Ac- 
celerator Center, CA). 1985. IEEE, 345 East 47th St., New 
York, NY 10017. File Number 1186011479. (CONF- 
850504—Pt.2). Contract AC03-76SF00515. 

From Particle accelerator conference; Vancouver, Canada 

(13 May 1985). 
en electrons or positrons in a bunch pass through the 
periodic structure of a linear accelerator, they leave behind them 
energy in the form of longitudinal wake fields. The wake fields thus 
induced by early particles in a bunch offset the energy of later par- 
ticles. For a linear collider, the energy spread introduced within the 
bunches by this beam loading effect must be minimized because it 
limits the degree to which the particles can be focused to a small 
spot due to chromatic effects in the final focus system. For exam- 
ple, for the SLC, the maximum allowable energy spread is +/- 
0.5%. It has been known for some time that partial compensation of 
the longitudinal wake field effects can be obtained for any bunch 
by placing it ahead of the accelerating crest (in space), thereby let- 
ting the positive rising sinusoidal field offset the negative beam 
loading field. The work presented in this paper shows that is possi- 
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ble to obtain complete compensation, i.e., to reduce the energy 
spread essentially to zero by properly shaping the longitudinal 
charge distribution of the bunch and by placing it at the correct 
position on the wave. 


(DOE/ER/40238—1, pp 3231-3233) RF phase fo- 
cusing in portable x-band, linear accelerators. Miller, R.H.; 
Deruyter, H.; Fowkes, W.R.; Potter, J.M.; Schonber 
R.G.; Weaver, J.N. (Schonber; rg Radiation Corp., Mountain 
View, CA). 1985. IEEE, 345 47th St., New York, NY 
10017. File Number T186011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

In order to minimize the size and weight of the x-ray or neu- 
tron source for a series of portable radiographic linear accelerators, 
the x-ray head was packaged separately from the rest of the system 
and consists of only the linac accelerating structure, electron gun, 
built-in target, collimator, ion pump and an RF window. All the 
driving electronics and cooling are connected to the x-ray head 
through flexible waveguide, cables, and waterlines. The x-ray head 
has been kept small end light weight by using the RF fields for 
radial focusing, as well as for longitudinal bunching and accelerat- 
ing the beam. Thus, no external, bulky magnetic focusing devices 
are required. The RF focusing is accomplished by alternating the 
sign of the phase difference between the RF and the beam and by 
tapering from cavity to cavity the magnitude of the buncher field 
levels. The former requires choosing the right phase velocity taper 
(mix of less than vp = c cavities) and the latter requires the right 
sizing of the cavity to cavity coupling smiles (irises). 


4815 (DOE/ER/40238—1, Pe 2846-2848) Beam-cavity 
interaction measurements in a DAW structure. Iwashita, Y.; 
Schriber, S.O.; Potter, J.M.; Swenson, D.A.; Mavrogenes, 
.S. .» NM). 1985. TREE, 345 
-. New York, NY 10017. File Number 

1186011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

Mode excitations induced by relativistic electron beams have 
been measured in a disk-and-washer (DAW) structure. The struc- 
ture had three washers, each with four radial support stems, and 
half-disk end terminations. The design DAW operating frequency 
was 1300 MHz, the same as that used to accelerate the electron 
beam. Both short-pulse (35-ps, 800-Hz, 17-nC/pulse) and long-pulse 
(10-ps, 2-A average) conditions were used in the beam-excitation 
experiments. Mode spectra were measured and identified using low- 
power techniques employed after the high-power beam measure- 
ments. Mode frequency calculations for the complete three-washer 
geometry were performed using URMEL for up to m = 7. Calcu- 
lated results are compared with data determined from low-power 
and beam-driven excitation of the DAW structure. 


4816 (FNAL-TM—1420) NMR measurements in SSC 
dipole D00001. Kuchnir, M.; Schmidt, E.E.; Hanft, R.W.; 
Strait, J.B. (Fermi National Accelerator Lab., Batavia, IL 
(USA)). 12 Sep 1986. Contract AC02-76CH03000. 13p. 
NTIS, PC A02/MF A0l; GPO Dep. File Number 
DE87001901. 

The first 16.5 m long SSC dipole magnet (D00001) had its 
field intensity measured as a function of position with a custom 
made NMR magnetometer. A short description of the probe is pre- 
sented. The data obtained (most of it near 2 T spaced apart by one 
inch) shows an average transfer function of 1.02830 T/KA with po- 
sition dependent values deviating from the average by up to .00130 
T/KA revealing contruction inhomogeneities that were measured 
with a sensitivity of 25 ppM. 





S-SU—352, pp 137-141) Calculating the oscil- 
lation oni aaa in axially : 


Inst. for Nuclear Research, Dubna, USSR; Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Ser- 
mate Inst. Fiziki WVysokikh Bi; AN SSSR, 
oscow. Inst. Yadernykh Issledo . 1985. (in Russian). 
NTIS (US Sales Only), PC A20, " AO1. File Number 
DE87780023. (CONF-8410203—Vol.1). 
From 9. All-Union conference on charged particle accelera- 
tors; USSR (16 Oct i 
Prob statement and methods of solution of simulation 
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written in the FORTRAN and used for the ES and ICL 1906A 
computers. Relative error of determination for the first 


frequency 
three oscillations does not exceed 8.1 x 10~* for the grid of 45 ele- 
ments and 156 nodes. Application of the above programs for study- 
ing accelerating structures enables to carry out the analysis of char- 
acteristic of both travelling and standing wave structures. 


4818 (INIS-SU—352, pp 148-151) Stability of radio- 
technical parameters of an — ak ae. structure with con- 
ducting washers and Guinan Eh S.K.; Kravchuk, 
L.V.; Paramonov, V.V.; Romanov, G.V. (AN SSSR, 
Moscow. Astronomicheskij Sovet). 1985. (in Russian). 
NTIS (US Sales Only), PC A20/MF AO1. File Number 
DE87780023. (CONF-8410203—Vol.1). 

From 9. All-Union conference on charged particle accelera- 


tors; Dubna, USSR (16 Oct 1984). 

Stability of radiotechnical parameters of the accelerating 
structure used in the main part of a proton linac of the meson facto- 
ry is investigated. Data characterizing non-uniformity of accelerat- 


fabrication. The analysis of the data obtained permits to improve 
both the fabrication technology and methods of tuning of investi- 
gated sections. 


4819 oe pp a Studying the shape of 
o> an accelerating structure with 


spatially homoge- 
Bragin, S.E.; Vyalov, G.N.; Chursin, A.G. 
(AN. SSSR, Moscow. Inst. Yaderny kh Issledovanij). 1985. 
Russian). NTIS (US Sales Onl ~ PC A20/MF A01. File 

Number DE87780023. (CONF-8410203—Vol.1). 
From 9. All-Union conference on charged particle accelera- 

tors; . _— (16 Oct 1984). 

electrode form on electrodynamic parameters | of an 


which are different by the ratio between a beam axis-electrode dis- 
tance and an electrode radius. The data presented in the paper are 
obtained by the numerical solution of a three-dimensional boundary 
value problem of the Laplace equation. The data obtained (electric 
field distribution, interelectrode capacitance, focusing efficiency, 
overvoltage factor) are used for choosing electrode form and main 
accelerating structure characteristics for the meson factory injector. 


4820 (INIS-SU—357, pp 62-68) Collective acceleration 
of colliding ion beams. Kuznetsov, I.V.; Perel’shtein, Eh.A.; 
Sarantsev, V.P.; Shirkov, G.D. 1985. (in Russian). NTIS 
(US Sales Only), PC A05/MF AOl. File Number 
DE87780028. (GJINR-N—10-85). 

In JINR rapid communications. Collection. 

A new in principle method of collective acceleration of col- 
liding ion beams is suggested. The main physical processes and 
available accelerated ion parameters are analysed. The luminosity 
of colliding ion beams is estimated as approximately 10* in the col- 
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liding energy region up to 200 keV/nuci. It overcomes the luminos- 
ity achievable in a collective without ordered azimuthal 
ion motion by a factor of 10 and energy by a factor of 20. The 
method may be used in the investigations of atomic physics proc- 
esses and spectroscopy. Examples of using such colliding ion beams 
in the physical experiments are discussed. 8 refs.; 1 tab. 


4821 (LAL-RT—85-15) Beam break up. Le Duff, J. 
(Paris-11 Univ., 91 - - (France). Lab. do YAceiiamienn 
Lineaire). Dec. 1985. . (CONF-8509330—2). NTIS (US 
Sales Only), PC A AO1. File Number DE87750041. 

From CERN accelerator school; ee 

After a brief review of the experimental evidences for the 
beam break up instability in electron linacs, emphasis is given to the 
transverse deflection which arises from radio frequency fields. Typ- 
ical transverse RF modes in circular iris loaded waveguides are 
then described. Finally two types of beam break up are discussed: 
the regenerative BBU which occurs in a single section 
and the cumulative BBU which is a multi-section effect. 


4822 (SLAC-PUB—3883) Cooling rings for TeV col- 
liders. Palmer, R.B. (Stanford Linear Accelerator Center, 
Menlo Park, CA (USA)). Feb 1985. Contract AC03- 
76SF00515. 18p. (CONF-860570—1). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE87000331. 

From INFN Eloisatron Project: seminar on new tec 
for future accelerators; Erice, Trapani, Italy (11 May 1986). 

Consideration is given to quantum fluctuations, intra beam 
scattering, cooling rates, and ring acceptance in order to see if one 
can obtain a normalized emittance of 10~* in any plausible cooling 
ring. It is concluded that only a small gain is obtained by varying 
the partition functions, but a very significant gain is made by using 
higher bending fields. The ring is found to get bigger if the magnet 
apertures are increased. The ring diameter is found to increase if 
the momentum spread of the beam is reduced. It is shown that the 
power can be reduced by allowing a high beamstrahlung energy 
loss resulting in higher current in the cooling ring. Parameters are 
also given for a 10-7 m radian emittance case. (LEW) 


4823 Angular distribution of undulator power for an ar- 
bitrary deflection parameter K. Kim, K.J. (Lawrence Berke- 
ley Lab., CA, USA. Center for X-ray Optics). Nuclear In- 
struments and Methods in Physics Research, Section A: Accel- 
erators, Spectrometers, Detectors, and Associated Equipment; 
246: No. 1-3, 67-70(15 May 1986). (CONF-850734—). 

From 2. international synchrotron radiation instrumentation 
conference; Stanford, CA, USA (29 Jul 1985). 

Also published as report LBL-20167; CONF-850734—-15. 

A calculation of the angular distribution of power generated 
from an undulator, integrated over all frequencies, is presented. The 
result, valid for any arbitrary value of the deflection K, 
reduces to the known expressions in the cases K -> infinite and K - 
> 0. 


4824 Brightness, coherence and propagation characteris- 
tics of synchrotron radiation. Kim, K.J. (Lawrence Berkeley 
Lab., CA, USA. Center for X-ray Optics). Nuclear Instru- 
_— and Methods in Physics Research, Section A: Accelera- 

tors, Spectrometers, Detectors, and Associated Equipment; 246: 
No. 1-3, 71-76(15 May 1986). (CONF-850734—). 

From 2. international synchrotron radiation instrumentation 
conference; Stanford, CA, USA ( (29 Jul 1985). 

Also published as report LBL--20181; CONF-850734--17. 

A formalism is presented by means of which the propagation 
and imaging characteristics of synchrotron radiation can be studied, 
taking into account the effects of diffraction, electron beam emit- 
tance, and the transverse and longitudinal extent of the source. An 
important quantity in this approach is the Wigner distribution of 
the electric fields, which can be interpreted as a phase-space distri- 
bution of photon flux, and thus can be identified with the bright- 
ness. When integrated over the angular variables, the brightness be- 
comes the intensity distribution in the spatial variables and when in- 
tegrated over the spatial variables, it becomes the intensity distribu- 
tion in angular variables. The brightness so defined transforms 
through a general optical medium in exactly the same way as in the 
case of a collection of geometric rays. Finally, the brightness of dif- 
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ferent electrons adds in a simple way. Optical characteristics of var- 
ious synchrotron radiation sources - bending magnets, wigglers and 
undulators - are analyzed using this formalism. 


4825 Calculation and computer simulation of the parabo- 
loidal mirror analyzer (PMA). Liu, G.; Barton, J.J.; Bahr, 
C.C.; Shirley, D.A. (Lawrence Berkeley Lab., CA, USA. 
Materials and Molecular Research Div.; California Univ., 
Berkeley, USA. Dept. of Chemistry). Nuclear Instruments 
and Methods in Physics Research, Section A: Accelerators, 
ee Detectors, and Associated ane ment; 246: No. 
1-3, 504-506(15 May 1986). (CONF-8507 ). Contract 
AC03-76SF00098. 

From 2. international synchrotron radiation instrumentation 
conference; Stanford, CA, USA (29 Jul 1985). 

The electric field and electron motion are calculated inside 
the field gap of the paraboloidal electron mirror for a newly de- 
signed electron analyzer dedicated to photoemission studies with 
synchrotron radiation as the light source. Calculation and computer 
simulation show that such an electron mirror can give very good 
angle resolution even for electrons having a wide energy spectrum. 


4826 One and two dimensional simulations on beat wave 
acceleration. Mori, W.; Joshi, C.; Dawson, J.M.; Forslund, 
D.W.; Kindel, J.M. (UCLA). pp 76 of Conference record of 
the 1984 IEEE international conference on plasma science. 
Piscataway, NJ; IEEE Service Center (1984). (CONF- 
840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Recently there has been considerable interest in the use of 
fast-large-amplitude plasma waves as the basis for a high energy 
particle accelerator. In these schemes, lasers are used to create the 
plasma wave. To date the few simulation studies on this subject 
have been limited to one-dimensional, short rise time simulations. 
Here the authors present results from simulations in which more re- 
alistic parameters are used. In addition, they present the first two 
dimensional simulations on this subject. One dimensional simula- 
tions on a 2 1/2-D relativistic electromagnetic particle code, in 
which only a few cells were used in one direction, on colinear opti- 
cal mixing are presented. In these simulations the laser rise time, 
laser intensity, plasma density, plasma temperature and system size 
were varied. The simulations indicate that the theory of Rosenbluth 
and Liu is applicable over a wide range of parameters. In addition, 
simulations with a DC magnetic field are presented in order to 
study the “Surfatron” concept. 


4827 Time resolved pinhole camera for intense proton 
beam focus measurements. Leeper, R.J.; Johnson, D.J.; 
Hebron, D.E.; Stygar, W.A. (Sandia National Labs.). pp 71 
of Conference record of the 1984 IEEE international con- 
ference on plasma science. Piscataway, NJ; IEEE Service 
Center (1984). (CONF-840513—). Contract AC04- 
76DP00789. 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

A time-resolved pinhole camera employing a gold Ruther- 
ford scattering foil has been used to measure the focus of an intense 
high current density proton beam. The camera operates by allow- 
ing a direct high brightness proton beam to Rutherford scatter 
through 90° from a thin gold foil into a 0.25 mm diameter pinhole 
located at the entrance to the camera. In this way, a high current 
density beam can be reduced in intensity to a level suitable for im- 
aging. The image plane of the camera consists of a 2.5 cm diameter 
disk of the nuclear track recording plastic, CR-39, and an array of 
eleven 1 mm/sup 2/ by 35p thick PIN diode detectors arranged in 
a cross pattern. Holes are drilled through the CR-39 to allow the 
PIN detectors to view the protons. The CR-39 provides a high 
quality time integrated image while the PIN diode array allows a 
time resolved image to be measured. The camera is usually operat- 
ed with a magnification of 3.5. 


4828 Observation of KU-band microwave radiation pro- 
duced by a relativistic backward wave oscillator (BWO). Lei. 
feste, G.T.; Miller, R.B.; Earley, L.; Ballard, W.; Poukey, 
J.W.; Swegle, J.; Bromborsky, A. (Sandia National Labs.). 
pp 108 of Conference record of the 1984 IEEE international 
conference on plasma science. Piscataway, NJ; IEEE Serv- 
ice Center (1984). (CONF-840513—). Contract AC04- 
76DP00789. 

From IEEE international conference on plasma science; St. 
Louis, — USA (14 May 1984). 

The production of KU-band microwave radiation from a rel- 
ativistic BWO has been observed. A nominal 1-1.5 MeV, 5-10 kA 
hollow electron beam diameter=1.0 cm, beam thickness = 0.2 cm) 
was injected into a slow wave structure. Typical structure dimen- 
sions are: ripple spacing = 1.1 cm, ripple height = 0.2 cm, inside 
diameter = 2.4 cm, and structure length = 15 cm. The electron 
beam is guided by 15 kG axial magnetic field from the accelerator 
diode, through the slow wave structure and into the beam dump. 
Depending on accelerator parameters, microwave output power up 
to several hundred megawatts was observed implying efficiencies of 
up to 5%. Operating frequencies were from about 12-16 GH/sub z/ 

. A discussion of the measurements techniques are presented. Oper- 
ating conditions are consistent with results predicted by analytical 
and numerical calculations. 


4829 Effects of diode closure and electron scatters on 
the generation of microwaves in a virtual cathode 

tion. Kwan, T.J.T.; Thode, L.E.; DeVolder, B.G. 
Alamos National Lab., Los Alamos, NM Se 107 of 
Conference record of the 1984 IEEE internati confer- 
ence on p! science. Piscataway, NJ; IEEE Service 
Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Intense microwave generation by a relativistic electron beam 
in a virtual cathode configuration has been studied. In a foil diode 
geometry, the formation of plasmas around the anode foil can cause 
severe gap closure problem which adversely affects the electron 
beam current and voltage. This, in turn, causes the microwave gen- 
eration to cease. The two-dimensional particle-in-cell code, 
CCUBE, has been modified to simulate the possibie gap closure 
problem in the microwave experiment at Los Alamos. The trans- 
port of the beam electrons through the anode foil is treated by a 
Monte Carlo method which calculates the time dependent foil tem- 
perature due to the energy deposited by the electrons as they reflex 
in the potential well between the cathode and the virtual cathode. 
The electron scattering by the foil are included in the simulations 
and the authors found that microwave production started to show 
increasing degradation as the thickness of the foil is increased 
beyond 100 pm. Experimental observations at Los Alamos indicat- 
ed that diode closure was particularly severe when an external 
strong magnetic field was applied. This seems to agree with our 
preliminary results from the computer simulation. Details of its ef- 
fects on microwave production are presented. 


4830 A better bound for particle beam currents, Kadish, 
A. (Los Alamos National Lab., Advanced Concepts and 
Plasma Applications Group, Los Alamos, NM 87545). pp 2 
of Conference record of ¢ 1984 IEEE international con- 
ference on plasma science. Piscataway, NJ; IEEE Service 
Center (1984), (CONF-840513—). 

From IEEE international conference on plasma science; St. 

Louis, MO, USA (14 et 1984). 
The design of accelerators depends strongly on the maxi 

mum steady state axial current of cold relativistic charged stoned 
beams. When the proximity of the beam and conducting boundaries 
is not a dominant consideration, a commonly used bound is the 
Brillouin condition. The Brillouin condition is derived by assuming 
that the beam rotational velocity does not significantly alter the rel- 
ativistic mass correction factor that. That is, it is assumed that with 
(1-B/sub 2/)/sup -1/2/=(1-B/sub z//sup 2/)/sup -1/2/. The rota- 
tional flow is required for the guide field to supply a pinching 
Lorenz force to balance the repulsive electric field of the beam. 
For large values of the dimensionless beam parameter 
tho=absolute value of (qB/sub 0//m) (r/sub b//c), where c is the 
speed of light, the Brillouin condition is not a good guideline. A 





derivation of the new inequality is presented and a comparison of 
axial current bounds for beam parameters. 


4831 Radiative and non-radiative electromagnetic fields 
of relativistic accelerated charges. Maier, W.B. II; Cobb, 
D.D. (Los Alamos National Lab., Los Alamos, NM 87545). 
pp 1 of Conference record of the 1984 IEEE international 
conference on plasma science. Piscataway, NJ; IEEE Serv- 
ice Center (1984). (CONF-840513—). 
From IEEE international conference on plasma science; St. 

Louis, MO, USA (14 May ek 

The development of -power charged particle beams has 
stimulated interest in the electromagnetic fields associated with 
propagating beams. These fields can carry substantial energy. The 
authors have examined the fields produced for two cases: (a) a 
point charge linearly accelerated away from a stationary charge of 
opposite sign and equal magnitude, and (b) a point charge acceler- 
ated away from a perfectly conducting plane. The analytic treat- 
ment shows that both the radiative and the non-radiative are for- 
wardly peaked. 


Pulsed collective ion acceleration in phase modu- 
lated beam cyclotron waves. Fachl, R.J. (Advanced Concepts 
and Plasma oe Group, Los Alamos National Lab., 
Los Alamos, 87545). pp 84 of Conference record of the 
1984 IEEE international conference on plasma science. Pis- 
e0513) NJ; IEEE Service Center (1984). (CONF- 

513—). 
From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Numerical simulations and analysis of an innovative pulsed 
collective ion accelerator are presented. Previous studies have dem- 
onstrated that large amplitude beam cyclotron waves can be cre- 
ated on intense electron beams and employed to accelerate dense 
ion bunches. Time variation of either beam or field parameters can 
modulate the phase velocity of the wave, V/sub p/ = V/sub 0/ 
qwyk in such a fashion that previously trapped ions can be moved 
from rest to appreciable fractions of the speed of light. Increasing 
the magnetic field, either by ramping up field coils or flux com- 
pressing in an imploding liner, is an attractive mode for accomplish- 
ing the modulation. Generation of either traveling or standing cy- 
clotron waves is viable, on the basis of past studies. Numerical stud- 
ies from a 2D electromagnetic PIC code are presented of zero fre- 
quency cyclotron mode excitation, attenuation, and subsequent 
trapping of ions from a stationary plasma. Phase mixing and a possi- 
ble parametric instability are considered as limitations for the length 
of a wave train. Stability and nonlinear interactions of the wave/ 


ion system are measured as the field is increased by flux compres- 
sion. Analytic expressions for the wave trajectories are compared 
with simulation measurements. A possible application as an injector 
for heavy ion accelerators is discussed. 


4833 An ion ring accelerator with plasma neutralization. 
Gisler, G.R.; Faehl, R.J. (Los Alamos National Lab.). pp 84 
of Conference record of the 1984 IEEE international con- 
ference on plasma science. Piscataway, NJ; IEEE Service 
Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

The authors have undertaken simulations of neutralized ion 
ring accelerators in which the magnetic field is ramped by means of 
external field coils. A neutralized, slowly rotating ion ring is initia- 
lized in equilibrium with a weak axially directed magnetic field. 
Field coils are placed outside the ring, and mirror coils at the ends 
of the configuration. These coils are all given time-dependent cur- 
rents in order to increase the magnetic flux threading the ion ring, 
and at the same time to increase the strength of the confining 
mirror fields. At the ring position, a strong azimuthal electric field 
is induced which serves to accelerate the ring to higher energy. 
Critical issues addressed in the simulations include the dynamics of 
the neutralizing electrons, which are followed explicitly. Previous 
simulations have indicated that the electrons may be subject to 
severe cyclotron heating, leaving the ions subject to disruption by 
their own space charge. Collective effects involving the interaction 
of the neutralizing electrons with the background neutral plasma 
may serve to alleviate this problem. Laboratory studies done at 
Cornell indicate that an ion ring neutralized by a gas fill does not 
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fall victim to space charge disruption; the authors hope to demon- 
strate that a collisionless background also allows ring stability and 
acceleration. 
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— ALSO TO CITATION(S) 4269, 4579, 4589, 4595, 4819, 4953, 5031, 


4834 (AD-A—170905/4/XAB) Interim scientific report 
for the induction-Linac program. Annual 1 October 
1983-30 September 1984. Nation, J.A. (Cornell Univ., Ithaca, 
NY (USA). Lab. of Plasma Studies). 30 Sep 1984. 23p. 
NTIS, PC A02/MF AO0O1. 

The induction Linac program was carried out principally 
using a dedicated Blumlein facility as the pulse-power source. As 
previously described the source feeds a two-to-one step up auto- 
transformer, which when coupled with a direct electrostatic feed to 
the anode from the Blumlein, gives a diode voltage of three times 
the line output voltage. The nominal operating impedance of the 
system is 21 ohms. This system has continued to work well during 
the current grant period. 


4835 (ANL-HEP-CP—86-110) Report of test beam sub- 
group. Nodulman, L.; Groom, D.; Harrison, M.; Toohig, T.; 
Gustafson, R.; Kirk, + (Argonne National Lab., IL (USA); 
Lawrence Berkeley Lab., CA (USA); Michigan "Univ, Ann 
Arbor (USA); Fermi National Accelerator Lab., Batavia, IL 
(USA)). 1986. Contract W-31-109-ENG-38. 4p. (CONF- 
8606215—11). NTIS, PC A02/MF A01; 1; GPO Dep. File 
Number DE87001565. 

From Summer study on the physics of the superconducting 
super collider; Snowmass, CO, USA (23 Jun 1986). 

Tasks reported on include: exploration of issues of demand 
for test beams, and particularly for high energy; fleshing out the 
possibilities of the High Energy Booster beams; and seeking inex- 
pensive ways of providing high energy facilities. (LEW) 


4836 (CONF-851268—) Nuclear Instruments and Meth- 
ods in Physics Research. Section A: accelerators, spectrom- 
eters, detectors and associated oes. Volume A249, No. 
1. Sie; K.; Karlsson, E. (Missouri Univ., Columbia 
(USA)). 15 Aug ‘1986. Contract AC05-760R00033. 146p. El- 
sevier Science Publishers B.V., P.O. Box 103, 1000 A.C. 
Amsterdam, The Netherlands. File Number T187000306. 

From Workshop on an advanced steady state neutron facili- 
ty; Gaithersburg, MD, USA (16 Dec 1985). 

Separate abstracts were prepared for 15 papers in this work- 
shop proceedings. The goals of this workshop were to identify the 
most promising concepts for achieving significant flux increases, de- 
termine technical obstacles to the successful realization of these 
concepts, and review R and D plans directed at overcoming these 
obstacles; to promote a dialogue between prospective users and 
neutron source designers on the desired characteristics of the neu- 
tron spectral distribution and experimental facilities; and to establish 
a national steering committee to promote and guide the develop- 
ment of a new steady-state neutron source. (LEW) 


4837 (CONF-860629—62) Status of the positive-ion in- 
jector for ATLAS. Bollinger, L.M.; Pardo, R.C.; Shepard, 
K.W. (Argonne National Lab., IL ‘(USA)). 1986. Contract 
W-31-109-ENG-38. 6p. NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. File Number DE87001560. 

From Linear accelerator conference; Stanford, CA, USA (2 
Jun 1986). 

The planned positive-ion injector for ATLAS consists of an 
ECR ion source on a 350-kV platfrom and a superconducting injec- 
tor linac of a new kind. The objective is to replace the present 
tandem injector with a system that can increase beam intensities by 
two orders of magnitude and extend the mass range up to uranium. 
In the first, developmental stage of the work, now in progress, the 
ECR source will be built, the technology of superconducting accel- 
erating structures for low-velocity ions will be developed, and 
these structures will be used to form a 3-MV prototype injector 
linac. Even this small system, designed for ions with A < 130, will 
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be superior to the present FN tandem as a heavy-ion injector. In 
later phases of the work, the injector linac will be enlarged enough 
to allow ATLAS to effectively accelerate uranium ions. The injec- 
tor system is expected to provide exceptional beam quality. The 
status of the work, expected performance of the accelerator system, 
and the technical issues involved are summarized. 


(DOE/ER/40238—1, pp 2986-2988) Foil changer 
oo the Chalk River superconducting cyclotron. Hoffmann, 
C.R.; Kilborn, R.I.; Mouris, J.F.; Seante, D.R.; Weaver, 
J.F. (Atomic Energy of Canada Ltd., Research Co., Chalk 
River, Ontario). 1985. IEEE, 345 East 47th St., New York, 
NY 10017. File Number 1186011479. (CONF-850504— 
Pt.2). 
From Particle accelerator conference; Vancouver, Canada 
(13 Ma —_ 
of an injected beam in the Chalk River supercon- 
dustin epdanion sapien tne ante atainan aaa 
placed in a dee to intercept the incoming beam. Foil radial position 
must be precisely adjustable and foils must be easily replaced. A 
foil changing apparatus has been designed, built and tested to meet 
these requirements. The main components are a supply magazine, a 
transport system, and unloading and loading mechanisms. The mag- 
azine is on top of the loading mechanisms. The magazine is on top 
of the cyclotron. It holds 300 foils and can be isolated from ma- 
chine vacuum for refilling. Each foil is mounted on a stainless steel 
frame. A stainless steel roller chain fitted with 33 copper sleeves 
(shrouds) carries foils, one per shroud, down a dee stem to the mid- 
plane. A 12-bit absolute optical shaft encoder senses foil position. 
To replace a foil a shroud is positioned at the top of the cyclotron, 
a foil is removed, and another is transferred from the magazine to 
the empty shroud. Three stepping motors and associated electronics 
provide mechanical drive and are interfaced with a CAMAC con- 
trol system. 


4839 “nc ao pp 2989-2990) High effi- 

beam splitting for H™ accelerators. Kramer, S.L.; 

.; Madsen, J. (Argonne National Lab., 

IL). 1985. IEEE, 345 Bast 47th St., New York, NY 10017. 
File Number T186011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 


(13 a 

splitting for high energy accelerators has typically in- 
volved a significant loss of beam and radiation. This paper reports 
on a new method of splitting beams for H~ accelerators. This tech- 
nique uses a high intensity flash of light to strip a fraction of the H™ 
beam to H° which are then easily separated by a small bending 
magnet. A system using a 900-watt (average electrical power) flash- 
lamp and a highly efficient collector will provide 10~* to 10~? split- 
ting of a 50 MeV H™ beam. Results on the operation and compari- 
sons with stripping cross sections are presented. Also discussed is 
the possibility for developing this system to yield a higher stripping 
fraction. 


(DOE/ER/40238—1, pp 2991-2993) a 
timing of multi-energy fast beam extraction. Gabusi, J.; 
Naase, S. (Brookhaven National Lab., Upton, NY). 1985. 
IEEE, 345 East 47th St., New York, NY 10017. File 
Number TI86011479. (CONF-850504—Pt.2). 
From Particle accelerator conference; Vancouver, Canada 
(13 | 1985). 
ynchronous triggering of fast beams is required because the 
field of Kicker Magnets must rise within the open space between 
one beam bunch and the next. Within the Brookhaven AGS, Fast 
Extracted Beam (FEB) triggering? combines nominal timing, based 
on beam energy with bunch-to-bunch synchronization, based on the 
accelerating RF waveform. During beam acceleration, a single 
bunch is extracted at 22 GeV/c and within the same AGS cycle, 
the remaining eleven bunches are extracted at 28.4 GeV/c. When 
the single bunch is extracted, a hole, which is left in the remaining 
circulating beam, can appear in random locations within the second 
extraction during successive AGS cycles. To overcome this prob- 
lem, a synchronous RF/12 counting scheme and logic circuitry are 
used to keep track of the bunch positions relative to each other, 
and to place the hole in any desired location within the second ex- 
traction. The RF/12 signal is used also to synchronize experiment- 
ers triggers. 
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4841 (DOE/ER/40238—1, pp 2994-2996) Boeing Aero- 
space Co., Seattle, WA. Adamski, J.L.; Gallagher, W.J.; 
A dics bent eciaeede Sacer ge 
le ic ectron injector - per- 
formance measurements). 1985. IEEE, 345 East 47th St., 
New York, NY 10017. File Number TI86011479. (CONF- 
850504—Pt.2). 
From Particle accelerator conference; Vancouver, Canada 
(13 _ ping 
two stage subharmonic injector has been installed and 


widely spaced high current micropulses. Single micropulse output 
Lense of BS, 10 pe lit, 146 Sal WANN -eleiar aloes aa 
normalized emittance of epsilon/sub n/ = Bymrphi = 0.01 cm-rad 
have been measured. The data are in good agreement with model 
predictions. 


(DOE/ER/40238—1, pp 2997-2999) Simultaneous 
slow resonant extractions from the SPS with horizontal tune- 


St. New York, NY 10017. File " Number 1186011479. 
(CONF-850504—Pt.2). 
From Particle accelerator conference; Vancouver, Canada 


tween two halves of the machine circumference such that the beta- 
tron phase difference between the electrostatic septa of the two ex- 
traction systems becomes a multiple of 27. The separatrix then 
being the same at both septa entrances, the sharing ratio can easily 
be adjusted by changing the radial position of the circulating beam 
relative to the first septum with a compensated bump. 


4843 (DOE/ER/40238—1, 3000-3002) Injection 
into the new CERN antiproton ring. Johnson, C.D.; 
Maury, S.; Sherwood, T.R.; Sullivan, A.H. (CERN, 
Geneva, Switzerland). 1985. IEEE, 345 East 47th St., New 
York, NY 10017. File Number 1186011479. (CONF- 
850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
o> 

ollowing the decision to construct a collecting ring, with 
an enhanced acceptance for antiprotons, around the antiproton ac- 
cumulator (AA) already in operation at CERN, it became neces- 
sary to redesign the transfer line between an improved target sta- 
tion and the new ring (AC). The new design had to satisfy two 
main requirements. Firstly, it should provide a transmission efficien- 
cy as high as possible for antiprotons in the AC acceptance; and 
secondly, collimate, in the target zone itself, as much as possible all 
secondary particles coming from the target but which are outside 
the AC acceptance. The design of the line must provide phase- 
space matching between the source and the AC, as well as having a 
region of momentum dispersion. It must also satisfy the constraints 
imposed by the apertures of the bending and quadrupole magnets 
which are to a large extent determined by the costs involved and 
the very limited distance available between the antiproton source 
and the ring. The design of the components for this line is also de- 
pendent on the necessity to provide my cageicneige yee 
particularly for those elements nearest the source. The detailed 
design is not yet completed. 


4844 (DOE/ER/40238—1, pp 3003-3005) Kickers and 
power supplies for the Fermilab Tevatron I antiproton source. 
ot ee Bartoszek, L.; Tilles, E.; Petter, J.; McCar- 

J. (Fermi National. Accelerator Lab., Batavia, aa ‘ 
1985. IEEE, 345 East 47th St., New York, NY 10017. 
Number T18601 1479. (CONF-850504—Pt.2 ). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 








The Fermilab Antiproton Source Accumulator and De- 
buncher rings require 5 kickers in total. These range in design from 
conventional ferrite delay line type magnets, with ceramic beam 
tubes to mechanically complex shuttered kickers situated entirely in 
the Accumulator Ring’s 10-'° torr vacuum. Power supplies are thy- 
ratron switched pulse forming networks that produce microsecond 
width pulses of several kiloamps with less than 30 nanoseconds rise 
and fall times. Kicker and power supply design requirements for 
field strength, vacuum, rise and fall time, timing and 
shielding of the stacked beam in the accumulator by the eddy cur- 
rent shutter will be discussed. 


4845 (DOE/ER/40238—1, pak, 3006-3008) FNAL main 
ring to energy save ees system for Tevatron I. 

Dugan, G.; Harrison, M.; Dinkel, J.; Krafczyk, G.; — 
M.; Tilles, E. (Fermilab, Batavia, IL). 1985. IEEE, 345 Bast 
47th St., New York, NY 10017. File Number T186011479. 
(CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 

(13 ~~ 1985). 

A system for antiproton beam transfer from the Main Ring 
to the Energy Saver for colliding beam operations has been de- 
signed and fabricated. The system is similar to the existing proton 
beam transfer system used for fixed target operation of the Energy 
Saver. Using a fast kicker in the Main Ring, one or several bunches 
of 150 GeV pbars will be kicked horizontally across the septa of 
two Lambertsons into a short transfer line. At the end of this line, 
they are injected into the Energy Saver through two more Lam- 
bertsons and kicked onto a closed orbit by a second fast kicker. For 
commissioning and tune-up, the system will be operated in reverse, 
extracting 150 GeV protons from the Energy Saver to the Main 
Ring. In addition to a description of the design of the system and 
its components, the status of the installation and commissioning will 
also be discussed. 


4846 (DOE/ER/40238—1, pp 3009-3011) Proton ex- 
traction and for Phar ion in Tevatron I. 


transport 
Dugan, G.; Harrison, M.; Johnson, D.; Dinkel, J.; Krafczyk, 


G.; May, M.; Merz, W.; McCarthy, J; Tilles, E. (Fermilab, 

Batavia, IL). "1985. IEEE, 345 East 47th St., New York, NY 

10017. File Number T186011479. (CONF-850504—Pt.2). 
From Particle accelerator conference; Vancouver, Canada 


(13 a, gs 

design, fabrication, and commissioning of the extraction 
and beam transport systems required for pbar production for the 
FNAL Antiproton Source will be described. The extraction system 
utilizes a fast kicker and Lambertson septum magnets to extract in a 
single turn one booster batch of 120 GeV protons from the FNAL 
Main Ring. The extracted beam is transported a distance of 174 m 
by a beam transport system consisting of 12 dipoles and 14 quadru- 
poles. The last 8 qradrupoles are configured as 4 pairs which focus 
the beam to a small round spot (radius 0.4 mm) on a pbar produc- 
tion target. The extraction channel is also designed to inject 8 GeV 
cooled pbars from the Accumulator Ring into the Main Ring, or 
extract 8 GeV protons from the Main Ring for diagnostic and tune- 
up work in the Antiproton Source beam lines and rings. 


4847 (DOE/ER/40238—1, pp 3012-3013) Operational 
experience with the Fermilab 150 GeV injection kicker. 
Trendler, R.C. (Fermi National Accelerator Lab., Batavia, 
IL). 1985. IEEE, 345 East 47th St., New York, NY 10017. 
File Number T186011479. (CONF-850504—Pt.2). 
From Particle accelerator conference; Vancouver, Canada 
(13 Ma = 
Fermilab E17 injection kicker has been in operation for 
more thea 12000 filament hours and has logged almost 350,000 
pulses since commissioning without major failure. The kicker 
system uses EEV 1193B and 1193C double-ended thyratrons in the 
MAIN, CLIP and DUMP configuration. In typical operation, the 
pulser produces 4800 A, 20 ys pulses at a charging voltage of 60kV 
and is capable of operating at a 80kV charging voltage. Any failure 
of the injection process can cause the Tevatron cryogenic magnets 
to quench. This includes any misfires of the injection kicker. Con- 
siderable effort was made to maximize reliability and provide inter- 
locks to limit the problems that could happen from injection kicker 
misfires. The operating experience and reliability of the EEV thyra- 
tron will be discussed. Also, the use of the fiber optics, unique 


charging power supplies, and unusual digital interlocks and the role 
they play in improved reliability will be discussed. 


4848 (DOE/ER/40238—1, pp 3015-3017) Beam extrac- 
tion system of the Synchrophasotron. Buldakovsky, V. = 
Chernikov, V.1.; Issinsky, I.B.; Kirillov, A.D.; 
L.G.; Novikov, ~~ A.; Oneicheako, B.D.; Sikolenko, V. F: 
Vasilishin, B.V.; Volkov, Vi; Zinoviev, L.P. (Joint Insti- 
tute for Nuclear Research, Dubna, USSR). 1985. TEER, 345 
East 47th St., New York, NY 10017. File Number 
T186011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The creation of a beam extraction system of the Synchro- 
phasotron (SPT) began in the seventies. The high efficiency of the 
extraction system met the usual requirements - receiving an intense 
beam and lowering the induced radiation of accelerator parts. But 
besides that the authors had to have high efficiency because the ra- 
diation around the SPT had to reduced as there is no biological 
shield and experiments with internal beam was limited to 10"'ppp. 
The alternative of an intricate and high cost radiation shield was to 
extract the beam with an efficiency of more than 90% and to trans- 
port it into the external experimental halls with suitable beam stop- 
pers, which allowed the accelerator beam intensity to be increased 
at least by a factor of ten. The design and operation of this extrac- 
tion system is described. 


4849 (DOE/ER/40238—1, pp 3024-3026) Proposed 

scheme for a polarized injector. Swain, G.R.; 
Browman, A.A. (Los Alamos National Lab., NM). 1985. 
TERE, 345 East 47th St., New York, NY 10017. File 
Number T1I86011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

Improvements to the polarized H™ injector at LAMPF will 
include a two-stage buncher and beam chopper. The buncher 
scheme will permit the compression of a major part of the current 
in 20 RF cycles of the drift-tube linac (100 nsec) into a single RF 
cycle (5 nsec), thus making possible time-of-flight experiments with 
the polarized H~ beam. A proposed first buncher stage would use a 
ramp drive waveform; the second stage, a sinusoidal waveform. 
Design and sensitivity calculations are summarized, including beam 
energy considerations, buncher and chopper drive requirements, 
and longitudinal and transverse beam dynamics. The calculations 
indicate that about 70% of the beam from the source may be 
bunched in the 1-nsec acceptance region of the linac, with less than 
0.1% of the beam in neighboring RF cycles. 


4850 (DOE/ER/40238—1, pp 3027-3029) Internal in- 

into the NRL Modified Betatron. Mako, F.; Golden, 
J.; Floyd, L.; McDonald, K.; Smith, T.,; Kapetanakos, C.A. 
(Naval Research Lab., Washington, DC). 1985. IEEE, 345 
East 47th St., New York, NY 10017. File Number 
TI8601 1479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The authors are reporting preliminary experimental results 
on the injection and trapping in the NRL Modified Betatron. In in- 
ternal injection, the beam is produced by a diode located within the 
chamber. Using one half of the 1 m toroidal vacuum chamber, the 
propagated beam current and displacement are monitored as func- 
tions of the applied magnetic fields (B/sub z/, and the toroidal 
field, B/sub theta/). The authors preliminary results are in agree- 
ment with theoretical predictions. 


4851 (DOE/ER/40238—1, pp 3030-3032) Variable 
field magnetic extraction channel for ORIC. Hudson, E.D.; 
Martin, J.A.; Lord, R.S. (Oak Ridge National Lab., 
1985. IEEE, 345 East 47th St., New York, NY 10017. File 
Number 1186011479. (CONF- -850504—Pt.2). Contract 
AC05-840OR21400. 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

An improved magnetic beam extraction channel for the Oak 
Ridge Isochronous Cyclotron (ORIC) has been designed to signifi- 
cantly reduce the external field disturbance and provide uniform in- 
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channel field. This will make beam extraction near nu/sub r/ = 1 
more predictable. The new channel consists of an iron tube of con- 
stant cross section with independently adjustable windings, both 
inside and outside the iron. The windings have a cos/sup theta/ 
current density distribution. The iron tube is 1 meter long with a 
bore of 6 cm; aperture for beam is 4 cm. The external field is negli- 
gible except for small perturbations in the field arising from the ge- 
ometry modifications required at the ends so that the beam can 
enter and leave. The field reduction inside the channel is variable 
from 0.4 to 0.6 Tesla without significant change in either the inter- 
nal field uniformity or the external field level. 


4852 (DOE/ER/40238—1, pp 3033-3035) Design study 
for axial injection of polarized ions into the Princeton Uni- 
versity cyclotron. Oh, S.; Yoon, M.; Moore, W.H. (Prince- 
ton Univ., NJ). 1985. IEEE, 345 East 47th St., New York, 
NY 10017. File Number 1186011479. (CONF-850504— 
Pt.2). 

) From Particle accelerator conference; Vancouver, Canada 
(13 way | 1985). 

A design study is in progress for an axial injection system 

for the Princeton University AVF cyclotron with particular em- 
phasis on polarized beam such as *He**. 


4853 (DOE/ER/40238—1, pp 3039-3041) High duty 
factor, monochromatic extraction from EROS. Dallin, L.O. 
(Univ. of Saskatchewan, Saskatoon). 1985. IEEE, 345 East 
47th St., New York, NY 10017. File Number T186011479. 
(CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 ~~ 1985). 

imulations of the monocrhomatic extraction process in the 

pulse stretcher ring (PSR) of the Saskatchewan Accelerator Labo- 
ratory have been done using several different RF techniques. The 
effects of the extraction sextupoles on circulating particles cancel 
over several turns unless the PSR tune approaches a 1/3 integer 
resonance condition. This is accomplished by having a large chro- 
maticity (-15) and allowing the energy of the articles to decrease 
either through synchrotron radiation losses or by changing the RF 
frequency of the PSR cavity. In the synchrotron loss mode the par- 
ticles can be delayed by trapping them in the RF frequency of the 
PSR cavity. In the synchrotron loss mode the particles can be de- 
layed by trapping them in the RF bucket and spilling them at a 
later time by abruptly lowering the RF voltage. Results indicate 
that it should be possible to extract a beam with a duty factor 
greater than 70%, an energy spread of +/-10~* and horizontal 
emittance less than 0.4 mm-mrad for all operating energies. 


4854 (DOE/ER/40238—1, PP 3042-3044) H™ high in- 
tensity beam extraction system for TRIUMF. Zach, M.; 
Dutto, G.; Laxdal, R.E.; seaside G.H.; Richardson, 
J.R.; Trelle, R.; Worsham, R. , Vancouver, Brit- 
ish Columbia). "1985. IEEE, 345 East 47th St., New York, 
Prd). 10017. File Number 1186011479. (CONF-850504— 

From Particle accelerator conference; Vancouver, Canada 


(13 May 1985). 
The TRIUMF cyclotron is being upgraded for extraction of 


a 100 pA H™ beam at an energy of 450 MeV for injection into a 
post-accelerator. The system includes RF cavities operating at the 
20th harmonic of the ion orbit frequency to boost the energy gain 
per turn to 1 MeV, an RF radial deflector at one-half of the RF 
fundamental frequency for turn dilution, electrostatic deflectors 
with a prestripper, and iron-free magnetic channels. The principal 
requirements for these additional devices are outlined, as well as 
the space and radiation constraints they must satisfy. The layout of 
the extraction system with respect to the beam trajectories and the 
mechanical and electrical design concepts of the devices are pre- 
sented and discussed. 


4855 (DOE/ER/40238—1 » pp 3045- a Electron 
emission of over 200 A/cm? from a pulsed-laser irradiated 
photocathode. Lee, C.H.; Oettinger, P.E.; Pugh, E.R.; Klin- 
kowstein, R.; Jacob, J. H.; Fraser, J. S.; Sheffield, R.L. 
(Thermo Electron Corp. a Waltham, MA). 1985. IEEE, 345 
East 47th St., New York, NY 10017. File Number 
1186011479. (CONF-850504—Pt.2). 
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From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

High-current-density, bunched electron beams with low 
emittance are required for efficient operation of RF-linac-driven 
free-electron lasers (FELs). Laser-irradiated, photoemissive electron 
sources are suitable for this application. Currents of over 200 A 
have been generated in an ultrahigh vacuum chamber from a 1-cm? 
CssSb photocathode irradiated by a frequency-doubled, Q-switched 
pulse from a Nd:glass laser. These currents are over two times 
larger than previously reported from any photocathode. The dura- 
tion of the electron pulse was 50 ns (FWHM), corresponding to the 
width of the 532-nm laser pulse. 


4856 (DOE/ER/40238—1, pp 3048-3050) Laser extrac- 
tion of an electron beam from a modified betatron 
accelerator. Fisher, A.; Rostoker, N.; Pearlman, J.; 
Whitham, K. (Univ. of California, Irvine). 1985. IEEE, 345 
East 47th St, New York, NY 10017. File Number 
TI86011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The Modified Elongated Betatron Accelerator (MEBA) that 
was developed at UCI has demonstrated injection, trapping and 
confinement of about 10? electrons. The electrons have been accel- 
erated to about 1 MeV. The authors occupy an annular region 80 
cm long with a 6 cm radius and a thickness of about 0.5 cm. The 
authors propose to contract this annular beam from 80 cm to a few 
centimeters by moving the magnetic mirrors. Then the beam will 
be extracted by means of a laser-initiated channel to guide the beam 
across the magnetic field. This will be accomplished with a gas puff 
valve to inject benzene gas and KrF laser. In this paper, the au- 
thors describe the necessary modifications of the accelerator to ac- 
complish laser extraction of the beam. 


4857 a pp 3054-3056) Large ac- 
ceptance magnetic focussing for production of a high intensity 
narrow band neutrino beam at the AGS. Carroll, A.; Chi- 
mienti, L.; Leonhardt, W.; Monaghan, R.; Ryan, G.; "Sand- 
berg, J.; Sims, W.; Smith, G.; Stillman, P.; Thorwarth, H.; 
Walker, J. (Brookhaven National Lab., Upton, NY). 1985. 

345 East 47th St.. New York, NY 10017. File 
Number TI86011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

A set of two large acceptance (20 to 140 mrad) horns have 
been designed and built to form a parallel beam of 3 GeV/c pions 
and kaons for the production of an intense, dichromatic neutrino 
beam. A set of beam plugs and collimators determined the momen- 
tum of the particles which pass through the horns. The cooling and 
maintenance of the horns and target was a particular concern since 
they were operated with an incident intensity of over 10'* proton/ 
sec. These systems were designed for simplicity, reliability, and 
easy replacement. 


4858 (DOE/ER/40238—1, pp 3057-3059) Beam catch- 
er/DUMP. Makdisi, Y.; Rodger, E.; Glenn, J.W.; Brown, 
K. (Brookhaven National Lab., Upton, NY). 1985. IEEE, 
345 East 47th St., New York, NY 10017. File Number 
T1I86011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

A simple, low cost aperture limiting device with an absorber 
block has been developed and installed in the AGS ring at Brook- 
haven National Laboratory. The device intercepts injection tails, 
transition losses, and the inward spiraling beam of an aborted accel- 
eration or extraction cycle. The resultant consolidation of losses at 
one point reduces activation of components around the ring and ra- 
diation exposure to personnel. 


4859 (DOE/ER/40238—1, pp 3060-3062) Conducting 
targets for anti/p production of ACOL. Past experience and 


Eaton, T.W. (CERN, Geneva, Switzerland). 
1985. IEEE, 345 East 47th St., New York, NY 10017. File 
Number T186011479. (CONF-850504—Pt.2). 
From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 





The Antiproton Collector (ACOL) project at CERN calls 
for a production target providing at least twice as many antiprotons 
into a given acceptance as the present passive target. The pulsed 
target under study must be able to withstand large current pulses of 
a hundred kiloamperes or more for 10 to 20 ys while at the same 
time it is hit by the proton beam of up to 20 10** ppp. Because of 
the very high radioactivity of the target region this new device 
should show a sufficient reliability before it is put into operation. 
Previous experimental work with an active target, both in the labo- 
ratory and in the AA proton beam line, has shown that such a 
target gives a measured gain of 50% in the anti/p production yield, 
although the problem of making an assembly to withstand many 
weeks of pulsing has not been solved. A comparison of the main 
features of the four tests made in the AA is given. The mechanical 
and thermal behavior of a conducting metallic, solid or liquid target 
is studied, with particular emphasis on the shock wave, the thermal 
expansion and the magnetic unstable pinch effects, by means of 
computer calculations. A preliminary design of a metal conducting 
target is reported. 


4860 (DOE/ER/40238—1, pp 3063-3065) Beam tests 
of a 2 cm diameter lithium lens, Fiander, D.C.; Johnson, 
C.D.; Maury, S.; Sherwood, T.R.; Dugan, G.; Hojvat, C.; 
Lennox, A. (CERN, Geneva, Switzerland). 1985. IEEE, 345 
East 47th St., New York, NY 10017. File Number 
TI86011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 a? 1985). 

ollowing the pioneering work on lithium lenses at INP, 

Novosibirsk, a 2 cm diameter lens was designed and built at Fermi- 
lab as an antiproton collector for the antiproton source of the Teva- 
tron I project. A lens of this type was tested at the CERN Antipro- 
ton Accumulator (AA) as an antiproton collector and then as a pre- 
focusing element before the AA pulsed current target. In the latter 
case the purpose was to increase the proton beam convergence at 
the target to compensate the defocusing effect on the proton beam 
of the current in the target. As an antiproton collector the lithium 
lens performed as predicted increasing the antiproton yield into the 
AA by 40%. In the prefocusing configuration beam convergence 
and spot size on the target were considerably improved over the 
standard arrangement using a pulsed quadrupole triplet and the lens 
has survived 1.4 M pulsed quadrupole triplet and the lens has sur- 
vived 1.4 M pulses of current from 290 to 350 kA in a 26 GeV/c 
beam of up to 1.4 105 protons. 


4861 (DOE/ER/40238—1, pp 3066-3068) Development 
of lithium lenses at CERN. Sievers, P.; Bellone, R.; Ijspeert, 
A.; Zanasco, P. (European Organization for Nuclear Re- 
search CERN, Geneva, Switzerland). 1985. IEEE, 345 East 
47th St., New York, NY 10017. File Number T186011479. 
(CONF-850504—Pt.2). 
From Particle accelerator conference; Vancouver, Canada 
(13 es 1985). 
the upgrading of the antiproton source as part of the 
ACOL project, strong lithium lenses with gradients of 500-1000 T/ 
m are required. The characteristics of these lenses, like the current 
and field distributions and the temperatures and forces have been 
computed. Based on these studies, a novel lens design has been de- 
veloped, including a lithium container of very high pressure resist- 
ance. For the proper filling of the lens a special circuit has been 
built to cast the liquid lithium under vacuum and high pressure into 
the container. The design and the assembly of a lens with a diame- 
ter of 2 cm are described. Life tests of the lens in the laboratory 
have started. Presently, more than 10‘ current pulses have been ac- 
cumulated at the required repetition rate of 2.4 s and peak currents 
of 320 kA without causing any failure of the lens. 


optics of the proton transfer line for 


4862 (DOE/ER/40238—1, pp 3069-3071) Layout and 
HERA. Brinkmann, R. 
(Deutches Elektronen-Synchrotron DESY, Hamburg, West 


Germany). 1985. IEEE, 345 East 47th St., New York, NY 
10017. File Number T18601 1479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 

(13 ~?S. 

e optics for the 350 m long proton beam transport system 

from PETRA to HERA is presented. The special geometry of the 

beam line, involving both horizontal and vertical deflections, leads 


to a coupling of horizontal and vertical emittances. A simple com- 
pensation scheme using skew quadrupoles is proposed. 


4863 ee pp 3072-3073) New, semi- 
remote handling target stations in the Fermilab 

areas. Eartly, D.; Currier, R.; Lindberg, J.; Sobczynski, S.; 
Strickland, W. (Fermi National Accelerator Lab., Batavia, 
IL). 1985. IEEE, 345 East 47th St., New York, NY 10017. 
File Number T186011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

Six additional, isolated, and self-contained target stations are 
being built as part of the upgrade of the three Fermilab Fixed- 
Target experimental areas. One new system of shielding and semi- 
remote component handling via a crane has been developed for all 
of these. Two stations are being operated and two more are under 
test. The applied system is simple and flexible. It successfully pro- 
vides semi-remote handling of components within the shielding of 
the stations. 


4864 ree pp 3074-3076) Improvement 
of the voltage properties of the Fermilab electrostatic septa. 
Trbojevic, D.; Crawford, C.; Childress, S.; Tinsely, D. 
(Fermi National Accelerator Lab., Batavia, IL). %joss. 
IEEE, 345 East 47th St., New York, NY 10017. File 
Number T186011479. (CONF-850504—Pt.2). 
From Particle accelerator conference; Vancouver, Canada 
(13 ~~ = 
Fermilab Tevatron Switchyard proton beam splits are 
siuamtie came doen electrostatic septum. At 1 TeV energy, 
and with fields limited to 50 kV/cm, and electrostatic septum more 
than 20 meters in length is required to produce the required angular 
separation between the beams for the Proton and Neutrino/Meson 
lines. New techniques have been investigated that will allow reli- 
able operation at fields above 75 kV/cm with resultant beam line 
economy. Changes in construction and itioning procedures 
have been studied using a short sample of an electrostatic septum. 


4865 (DOE/ER/40238—1, pp 3077-3079) Low energy 
beam transport in a periodic channel, 
Thomae, R.S.; Siebenlist, F.; van Amersfoort, P.W.; 
Schonewille, F. G.: Granneman, E.H.A. Klein, H,; 
Schempp, A.; Weis, '- (FOM-Institute for Atomic and Mo- 
lecular Physics, Amsterdam, Netherlands). 1985. IEEE, 345 
East 47th St.. New York, NY 10017. File Number 
TI86011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 “~~ = 

the FOM MEQALAC (Multiple Electrostatic Quadru- 

pole ane Linear Accelerator) experiment the Low Energy Beam 
Transport section (LEBT) transports the four 40 keV He* beams 
from the ion source to the RF accelerator. The transport section 
consists of an array of four parallel channels each made up of 34 
electrostatic quadrupole singlet lenses. The first five lenses are ex- 
cited independently to match the cylindrically symmetric beams ex- 
tracted from the source to the acceptance of the periodic focusing 
quadrupole channel. Typical beam losses are of the order of 15%. 
The authors report measurements of currents and emittances of DC 
and bunched beams performed behind the ion source, matching sec- 
tion and LEBT section. The injection energy of the He* ion beam- 
lets is 40 keV. The current per beamlet is 7, 10 and 14 mA. Typical 
(RMS) emittance values are 10-30 7 mm mrad. The phase advance 
per cell po is varied between 40° and 115° 


4866 (DOE/ER/40238—1, pp 3083-3085) LAMPF 
transition-region mechanical fabrication. Bush, E.D. Jr.; Gal- 
legos, J.D.F.; Harrison, R.; Hart, V.E.; Hunter, W.T:; Ris- 
love, S.E.; Sims, J.R.; Van Dyke, W.J. (Los Alamos Nation- 
al Lab., NM). 1985. IEEE, 345 East 47th St., New York, 
NY 10017. File Number T186011479. (CONF- -850504— 
Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The new Transition Region (TR-II) optimizes phase match- 
ing of H* and H™ beams during simultaneous transport between the 
drift-tube linac and side-coupled linac at LAMPF. Improvements 





43 PARTICLE ACCELERATORS 
4303 Auxiliaries And Components 


include larger aperture, a straight beam track, greater beam path 
length adjustments, and better utility routing. Hardware density re- 
quired innovative designs for magnets, mounting, vacuum, and utili- 
ties. Dipoles are powered by one constant current and one variable 
current supply which cause the fields to add or buck providing 
+/-20-mm path length variation for phase matching. Alignment 
was done using two digital theodolites coupled to a computer to 
give real-time three-dimensional data. Production beams up to 950 
pA at 100 MeV have been routinely transported since September 
1983. 


4867 (DOE/ER/40238—1, pp 3086-3088) New 750 keV 
H™~ beam transport line for LAMPF. Butler, H.S.; Browman, 
A.A.; Hagerman, D.C.; Jakobson, M.J. (Los Alamos Na- 
tional Lab., NM). 1985. IEEE, 345 East 47th St., New 
York, NY 10017. File Number 1186011479. (CONF- 
850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The injector complex at LAMPF consists of three injectors 
with associated transport lines to deliver H*, H~, P~ beams to the 
linac. Early in 1984 the original H™ injector (circa 1973) was re- 
placed with one capable of producing a peak current of 20-mA, a 
100X improvement. The motivation for this upgrade was the addi- 
tion of a proton Storage Ring (PSR) for pulsed neutron research. 
To support the new operating modes associated with the PSR, the 
H™ transport line was replaced by one having a different design 
that required changes to portions of the H* and P™ lines also. This 
paper describes the new transport system and reports on the initial 
performance of the H™ line. 


4868 (DOE/ER/40238—1, pp 3089-3091) Performance 
of the 100 keV chopper/buncher system of the NBS-Los 
Alamos RTM injector. Wilson, M.A.; Cutler, R.I.; Mohr, 
D.L.; Penner, S. (National Bureau of Standards, Gaithers- 
burg, MD). 1985. IEEE, 345 East 47th St., New York, NY 
10017. File Number T186011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The purpose of the chopper/buncher system for the RTM 
injector is to chop a 100 keV 5 mA dc electron beam into 60°-long 
pulses at 2380 MHz and then bunch these beam pulses to 10° at in- 
sertion into the 5 MeV injector linac. These beam manipulations 
must contribute a minimum increase in the phase space of the beam 
such that, at the entrance to the injector linac, the transverse emit- 
tance is less than 5a mm-mrad. Phase-shift measurements on the 
chopped beam indicate that the bunching fields are sufficient to 
achieve the required longitudinal compression. Beam envelope 
measurements, using wire scanners on the chopped and bunched 
beam, show that the emittance remains within design goals. 


4869 (DOE/ER/40238—1, pp 3092-3094) Laser gen- 
eration and transport of a relativistic electron beam. Shope, 
S.L.; Frost, C.A.; Leifeste, G.T.; Crist, C.E.; Kiekel, P.D.; 
Poukey, J.W.; ; Godfrey, BB. (Sandia National Labs., Albu- 
querque, NM). 1985. IEEE, 345 East 47th St., New York, 
Pr?) 10017. File Number 1186011479. (CONF-850504— 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

A foilless diode usually requires an externally applied mag- 
netic field to control expansion and transport of a relativistic elec- 
tron beam. A new foilless diode has been developed that does not 
require an external magnetic field. A low pressure organic gas is 
introduced into the diode and the transport region. A UV laser 
beam is injected through the transport region and is terminated at 
the cathode. The laser photoionizes the low pressure gas forming 
an ionized channel that captures the electron beam near the cath- 
ode. The electron beam is focused and guided by electrostatic at- 
traction to the ionized channel. A 1.5-MeV, 20-kA electron beam 
has been generated and transported 1 m using this technique. The 
laser was replaced by an 800-V, 250-ma, low-energy electron beam 


which was used to guide the relativistic electron beam 4 m through 
a 90° bend. 
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4870 (DOE/ER/40238—1, pp re Major facili- 
ty overhauls at LAMPF. Grisham, D.L.; Lambert, J.E.; 

Sommer, WE. Jr. (Los Alamos National Lab., NM). 1985. 
IEEE, 345 East 47th St., New York, NY 10017. File 
Number TI86011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The Clinton P. Anderson Meson Physics Facility (LAMPF) 
is a linear proton accelerator designed to operate at 800 MeV and 
1.0 mA. It has been operating at power levels above 200 microam- 
peres since February of 1976 and now routinely operates near the 
design level. This paper outlines the problems encountered with the 
original target cell components, the repairs required since 1976, and 
specifically details the steps involved in the complete replacement 
of the vital target cell components. These components include 
target boxes, collimators, main beam line magnets, and the front- 
end magnets of the secondary beam lines. 


4871 (DOE/ER/40238— 3098-3110) Recent ad- 
vances in remote handling at - Lambert, J.E.; Gris- 
ham, D.L. (Los Alamos National Lab., NM). 1985. IEEE, 
345 East 47th St., New York, NY 10017. File Number 
1186011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May Sie 

The Clinton P. Anderson Meson Physics Facility (LAMPF) 
has operated at beam currents above 200 microamperes since 1976. 
As a result, the main experimental beam line (Line A) has become 
increasingly radioactive over the years. Since 1976 the radiation 
levels have steadily increased from 100 mR/hr to levels that exceed 
10,000 R/hr in the components near the pion production targets. 
During this time the LAMPF remote handling system, Monitor, 
has continued to operate successfully in the ever-increasing radi- 
ation levels, as well as with more complex remote-handling situa- 
tions. This paper briefly describes the evolution of Monitor and 
specifically describes the complete rebuild of the A-6 target area, 
which is designated as the beam stop, but also includes isotope pro- 
duction capabilities and a primitive neutron irradiation facility. The 
new facility includes not only the beam stop and isotope produc- 
tion, but also facilities for proton irradiation and a ten-fold expan- 
sion in neutron irradiation facilities. 


of remote handling at the 
Liska, D.J.; Hirst, J. (Los Alamos National Lab., 
1985. IEEE, 345 East 47th St.. New York, NY 10017. Fi e 
Number T186011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 — 1985). 

Expenditure of funds and resources for remote maintenance 
systems traditionally are delayed until late in an accelerator’s devel- 
opment. However, simple remote-surveillance equipment can be in- 
cluded early in facility planning to set the stage for future remote- 
handling needs and to identify appropriate personnel. Some basic 
equipment developed in the UK at the Spallation Neutron Source 
(SNS) that serves this function and that has been used to monitor 
beam loss during commissioning is described. 


4872 (DOE/ER/40238—1, pp 3101-3103) Beginnings 
the RAL spallation neutron source. 


4873 (DOE/ER/40238—1, pp 3104-3106) Neutron pro- 
duction by Ne and Si jons on a thick Cu target at 670 MeV A 
with application to radiation protection. McCaslin, J.B.; La- 
Plant, P.R.; Smith, A.R.; Swanson, W.P.; Thomas, RH. 
(Lawrence Berkeley Lab., CA). 1985. IEEE, 345 East 47th 
St.. New York, NY 10017. File Number 1186011479. 
(CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

Beams of neon and silicon at 670 MeV A from the Bevalac 
were stopped in a copper target. Neutron yields and angular distri- 
butions were measured with activation detectors. Attenuation of 
neutrons through a concrete shield was measured at 7°, 54° and 72° 
to the beam direction. Dose equivalent estimates were made in ad- 
joining areas by using moderated BFs proportional counters and 
carbon and aluminum activation detectors. Data are presented and 
radiation protection aspects discussed. 





4874 (DOE/ER/40238—1, 3107-3109) Beam inten- 
sity increases at the intense neutron source aa 
tor. Potts, C.; Brumwell, F.; Norem, J.; Rauchas, A.; Sti; 
V.; Volk, G. ‘(Argon National Lab., IL). 1985. IEEE, 
East 47th St. New York, NY 10017. File tee 
TI86011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The Intense Pulsed Neutron Source (IPNS) accelerator 
system has managed a 40% increase in time average beam current 
over the last two years. Currents of up to 15.6 pA (3.25 x 10” pro- 
tons at 30 Hz) have been successfully accelerated and cleanly ex- 
tracted. The authors high current operation demands low loss beam 
handling to permit hands-on maintenance. Synchrotron beam han- 
dling efficiencies of 90% are routine. A new H™ ion source which 
was installed in March of 1983 offered the opportunity to get above 
8 pA but an instability caused unacceptable losses when attempting 
to operate at 10 »A and above. Simple techniques to control the 
instabilities were introduced and have worked well. 


4875 SS a a pp 3110-3112) Increased in- 
tensity performance of the Brookhaven AGS. Raka, = 
Ahrens, L.; Frey, W.; Gill, E.; Glenn, J.W.; Sanders, R. 

WwW W. ‘(Brookhaven National Lab., Upton, NY). 1985. 
IEEE. 345 East 47th St., New York, NY 10017. File 
Number TI86011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

With the advent of H™ injection into the Brookhaven AGS, 
circulating beams of up to 3 x 10** protons at 200 MeV have been 
obtained. RF capture of 2.2 x 101° and acceleration of 1.73 x 10" to 
full energy (~ 29 GeV) has been achieved. This represents a 50% 
increase over the best performance obtained with H* injection. The 
increase in circulation beam current is obtained without filling the 
horizontal aperture. This allows the RF capture process to utilize a 
larger longitudinal phase space area (~ 1 eV sec/bunch vs = 0.6 
eV sec with H* operation). The resulting reduction in relative lon- 
gitudinal density partially offsets the increase in space charge ef- 
fects at higher currents. In order to make the capture process inde- 
pendent of injected beam current, a dynamic beam loading compen- 
sation loop was installed on the AGS RF system. This is the only 
addition to the synchrotron itself that was required to reach the 
new intensity records. A discussion of injection, the RF capture 
process, and space charge effects is presented. 


4876 (DOE/ER/40238—1, 3116-3118) Operation of 
the Tevatron extraction system. pman, L. Finley, D.A.; 
Harrison, M.; Merz, W.; "Dteffer, H. (Fermi National Accel- 
erator Lab., ‘Batavia, IL). 1985. TERE, 345 East 47th St., 
New York, NY 10017. File Number T186011479. (CONF- 
850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The Fermilab Tevatron is currently in the middle of its 
second running period for fixed target physics. Steady operation 
has been established at 800 GeV with 1 and 10** protons being ex- 
tracted. Beam spill over the 20 - 23 second flattop is regulated by a 
closed loop feedback and a feed forward learning system controlled 
by a microprocessor. Eight power supplies have their waveforms 
programmed by the microprocessor in an attempt to reduce the 
modulation on the beam spill. In addition the microprocessor can 
insert a pause in the slow spill and cause the extraction of a high 
intensity slow spill and cause the extraction of a high intensity (3 x 
107) fast (1-2 milliseconds long) pulse. A description of the extrac- 
tion system as well as analysis of the spill modulation encountered 
during commissioning are presented in this paper. Current status of 
the spill structure is also discussed. 


(DOE/ER/40238—1, pp oe Achievement 

—_ F.; Stevenson, R.; 

i ae Berkeley Lab., CA). 1985. 

IEEE, 345 East 47th St., New York, NY 10017. File 


Number 1186011479. (CONF-850504—Pt.2). Contract 
AC03-76SF00098. 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 


Rapid changes of ion, intensity, beam line, and output 
energy between two modes have been achieved. The techniques for 
switching among the Bevalac’s several injectors are described. 
Energy level limits at the output (for q/A = 1/2) are 470-2100 
MeV/n (high power) or 50-1050 MeV/n (low power). Depending 
on specific field value differences, the total time required for a 
mode change is less than one minute. This mode of operation great- 
ly improves program efficiency in interleaving medical and nuclear 
science programs at the Bevalac. 


4878 (DOE/ER/40238—1, ee eee 
and acceleration of high intensity Tanta 

Ross, M.C.; Browne, M.J.; Clendenin, IE E.; "Fobe R.K.; 
Seeman, J.T.; Sheppard, IC; Stieni RF. (Stanford 
Linear Accelerator Center, CA). 1985. 345 East 47th 
St... New York, NY 10017. File Number 1186011479. 
(CONF-850504—Pt.2). Contract AC03-76SF00515. 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

A new gun pulser and substantially increased focusing have 
been added to the first 100 m of the SLAC linac in order to pro- 
vide a pair of intense electron bunches to the SLC damping ring. 
Each bunch from this injector must have 5 x 107° electrons, an in- 
variant emittance epsilon = 1.8 x 10~* m-rad and the pair must 
have an energy spread of less than 2%. Wakefield instabilities 
present in earlier versions of this injector have been controlled by 
reducing the transverse beam dimension by a factor of 3. 


4879 (DOE/ER/40238—1, pp 3163-3165) Optimizing a 
high-current injector to a fast beam kicker. Krej- 
cik, P. (Kernforschungsanlage Juelich, West Cuma 
1985. IEEE, 345 East 47th St., New York, NY 10017. File 
Number T1I86011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

In addition to the requirement that the beam current limit 
imposed by space charge forces be as high as possible, provision 
should also be made in the injector for fast switching of the high- 
power beam. The intolerableness of beam losses in a high-current 
linear accelerator, such as proposed for the German spallation neu- 
tron source (SNQ) project, requires that the beam switching occurs 
cleanly between the beam bunches. In order io satisfy all the con- 
straints on the injector and at the same time deliver the maximum 
current, a frequency jump becomes necessary. The requirements for 
RF power efficiency in the high-energy linac also demand that all 
RF buckets be filled. A funneling scheme has been proposed for the 
SNQ where this can be achieved by doubling the current and 
bunch frequency from a pair of injectors operating at half the fre- 
quency. A new technique is also put forward in this paper for de- 
bunching a beam at an intermediate energy between two RFQ ac- 
celerators allowing an arbitrarily large frequency transition to be 
made between the two RFQ's and raising the current limit even 
further. 


4880 (DOE/ER/40238—1, pp 3196-3198) Four beam 
cesium injector for MBE-4. Warwick, A.I.; Vanecek, D.; 

Fredriksson, O. (Lawrence Berkeley Lab., CA). 1985. 
IEEE, 345 East 47th St, New York, NY 10017. File 
Number 1186011479. (CONF-850504—Pt.2). Contract 
ACO03-76SF00098. 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

Construction of a four beam injector for the MBE-4 induc- 
tion linac at LBL was completed in March of this year. First meas- 
urements of the four beams demonstrate that the design specifica- 
tions have been met. The pulses of singly ionized cesium ions last 
for 2 microseconds and have variable currents up to 15 mA at a 
kinetic energy of 200 keV. The emittances are low, at 5mA the 
normalized emittance of each beam is 1.2 x 10-7 7 m rad. 
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4881 (DOE/ER/40238—1, pp 3205-3207) coe 
heavy ion RFQ preaccelerator for use at the CERN Linac I. 
Gough, R.A.; Staples, J.; Caylor, R.; Howard, D.; MacGill, 
R.; Tanabe, J. (Lawrence Berkeley Lab., CA). 1985. IEEE, 
345 East 47th St., New York, NY 10017. File Number 
1186011479. (CONF- 850504—Pt.2). Contract AC03- 
76SF00098. 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

This paper describes the LBL contribution to a project de- 
signed to provide fully-stripped oxygen beams for acceleration in 
the CERN PS complex. A preaccelerator for Linac I, consisting of 
an ECR ion source, an RFQ linac, and RF matching cavities, is 
being assembled as part of a collaborative arrangement among 
LBL, GSI, and CERN. The RFQ, designed and built at LBL, will 
accept analyzed oxygen +6 beam from the ECR at 5.6 keV/amu, 
and accelerate it to 139.5 keV/amu, the injection energy required 
for 2 By operation of Linac I. Stripping to +8 will be done with a 
foil stripper at 12.5 MeV/amu at the exit of Linac I. The RFQ op- 
erates at 202.56 MHz and is 0.86 meters in length. The structure is 
stabilized with vane coupling rings, and uses a single drive loop and 
a single tuning loop. 


4882 (DOE/ER/40238—1, pp 3208-3209) Initial oper- 
ation of the new Bevatron local injector. Staples, J.; Dwinell, 
R.; Gough, R.; Halliwell, J.; Howard, D.; Lax, J.; Lund- 
gren, S.; Richter, R.; Stover, Gs st anabe, J. "(Lawrence 
Berkeley Lab., CA). 1985. IEEE, 345 East 47th St., New 
York, NY 10017. File Number 1186011479. (CONF- 
850504—Pt.2). Contract AC03-76SF00098. 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

Initial operational characteristics of a new Bevatron injector 
system are described. It is capable of providing an independent 
source of ions to the Bevatron through mass 40. The new injector 
consists of a sputter ion PIG source, operating on a 60 kV DC plat- 
form, an RFQ linac, and two Alvarez linacs, all operating at 199 
MHz. Beams with q/A = 0.14 are accelerated to 200 keV/n in the 
RFQ and to 800 keV/n in the first Alvarez tank. Each Alvarez op- 
erates in the 2By mode, and each is followed by a foil stripper. 
Beams with a q/A = 0.32 are accelerated through the second Al- 
varez to 5 MeV/n, fully stripped, and injected into the Bevatron. 
Because the Bevatron can be efficiently switched between this in- 
jector and the SuperHILAC injector, a more efficient operations 
schedule is made possible to meet the increasingly diverse needs of 
the Biomedical and Nuclear Science research programs. 


4883 (DOE/ER/40238—1, pp 3213-3215) Tests with an 
isochronous recirculation system. Flanz, J.B.; Sargent, C.P. 
(MIT-Bates Accelerator Center, Middleton, MA). 1985. 
IEEE, 345 East 47th St., New York, NY 10017. File 
Number T186011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

An isochronous recirculation system is in operation at the 
MIT-Bates Accelerator Center. It is used to transport the electron 
beam from the output of the linac back to the input, to be reinject- 
ed so that the electrons pass through the accelerator a second time. 
The linac accelerates electrons to 400 MeV in one pass with a duty 
factor near 1%, within an energy spread of always less than 0.3% 
and an emittance of 107/y mm-mr. With the recirculation system 
the accelerator energy capability has been extended to 750 MeV. In 
this paper the authors will describe, qualitatively, observations of 
the operation of the recirculation system under a variety of condi- 
tions. In particular, both simultaneous and head-to-tail recirculation 
have been accomplished. The former was done under a variety of 
phasing conditions of the second pass beam relative to the first. The 
instrumentation used in the evaluation of the tests include a beam 
current monitor (toroid) which measures the peak current, and the 
RF loads of the output of the traveling wave waveguides which 
measure effectively the product of the current in the waveguide 
and the energy gain in that section of waveguide. 


4884 (DOE/ER/40238—1, pp 3219-3221) High-current 
single bunch electron linear accelerator. Takeda, S.; Tsumori, 
K.; Kimura, N.; Yamamoto, T.; Hori, T.; Sawai, Ts 
Ohkuma, J.; Takamuku, S.; Okada, T.; Hayashi, K.; Kawan- 
ishi, M. (Osaka Univ., Japan). 1985. TREE, 345 East 47th 
St. New York, NY 10017. File Number 1186011479. 
(CONF-850504— Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1 1985). 

An injector of an electron linear accelerator has been modi- 
fied at ISIR of Osaka University in order to increase a single bunch 
charge from 14 mC to 60nC. A 6th subharmonic prebuncher has 
been replaced with two 12th subharmonic prebunchers and a 6th 
subharmonic prebuncher which are newly constructed. A one-di- 
mensional disk model has been used to calculate the bunching of 
the beam and to decide the optimum location of the subharmonic 
prebunchers. The subharmonic prebunchers are immersed in a sole- 
noidal magnetic field so that the electron beam is confined during 
the travel through the drift region. The single bunch of 16 - 20 ps 
duration and up to 67 nC in charge, with the energy spread of 0.7 - 
2.5 % over the range of 24 - 34 MeV, and a repetition rate from a 
single shot to 720 pps can be obtained. The energy spread depends 
on the charge and the minimum spread is 0.7 % at 33 nC. The 
single bunch of 25 - 45 nC in charge is used for the experiments in 
routine work. 


4885 (DOE/ER/40238—1, pp 3268-3270) Beam trans- 
port results on the multi-beam MABE accelerator. Coleman, 
P.D.; Ramirez, J.J.; Hasti, D.E.; Sanford, T.W.L.; oe 
J.W.; Huddle, CW; Sharpe, AW. Torrison, LL; 

der, ; A.; Heath, C. BE. (Sandia National Labs., Aipaquergue, 
NM). 1985. IEEE, 345 East 47th St., New York, 

File Number T186011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

MABE is a multistage, electron beam linear accelerator. The 
accelerator has been operated in single beam (60 kA, 7 Mev) and 
multiple beam configurations. This paper deals with the multiple 
beam configuration in which typically nine ~ 25 kA injected 
beams are transported through three accelerating gaps. Experimen- 
tal results from the machine are discussed, including problems en- 
countered and proposed solutions to those problems. 


4886 (DOE/ER/40238—1, pp 3271-3273) Measurement 
and in of electron at MABE beam stop. 
Sanford, T.W.L.; Coleman, P.D.; Poukey, J.W. (Sandia Na- 
tional Labs., Albuquerque, NM). 1985. TEER, 345 East 47th 
St... New York, NY 10017. File Number 1186011479. 
(CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

This analysis shows that radiation measurements combined 
with a sophisticated simulation provides a simple but powerful tool 
for estimating beam temperature in intense pulsed annular electron- 
beam accelerators. Specifically, the mean angle of incidence of a 60 
kA, 7 MeV annular electron-beam at the beam stop of the MABE 
accelerator and the transverse beam temperature are determined. 
The angle is extracted by comparing dose profiles measured down- 
stream of the stop with that expected from a simulation of the elec- 
tron/photon transport in the stop. By calculating and removing the 
effect on the trajectories due to the change in electric field near the 
stop, the beam temperature is determined. Such measurements help 
give insight to beam generation and propagation within the acceler- 
ator. 


urements on the electron 
Zieher, K.W.; Fishbine, B.; Humphries, S. Jr.; Woodall, 
D.M. (Univ. of New Mexico, Albuquerque). 1985. IEEE, 
345 East 47th St.. New York, NY 10017. File Number 
T186011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 ae og a 


4887 (DOE/ER/40238—1, pp 3274-3276) Beam meas- 
injector for a high current betatron. 


beam from a pulsed electron source for injection into a 
high current betatron has been investigated. Only cold cathode 
field enhanced emitters were considered. Carbon fiber bundles and 
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hydrocarbon felt were tried in a gridded Pierce-geometry gun. The 
observed emittance was not acceptable at a current of 140 A and a 
diode potential of about 280 kV. An alternative source was investi- 
gated consisting of a single needle point cathode and a plane anode 
grid. At a current of 200 A an emittance of epsilon = 44 7 cm 
mrad was observed. The spherical aberration of the source was 
found negligible. The pulse length of the high voltage pulse was 
about 20 nsec. The turn-on delay times for the carbon fiber and the 
needle point cathode were around 10 to 15 nsec. 


3302-3304) High power 
switches for ion induction linacs. ne danas a 
= Saylor, W.B. (Univ. of New uerque 
985. IEEE, 345 East 47th St., New York, NY 1 17. File 
fue T1I86011479. (CONF-850504—Pt.2). 
From Particle accelerator conference; Vancouver, Canada 
(13 —— 
success of linear induction ion accelerators for accelera- 
tor inertial fusion (AIF) applications depends largely on innovations 
in pulsed power technology. There are tight constraints on the ac- 
curacy of accelerating voltage waveforms to maintain a low mo- 
mentum spread. Furthermore, the non-relativistic ion beams may be 
subject to a klystron-like interaction with the accelerating cavities 
leading to enhanced momentum spread. In this paper, the author 
describe a novel high power switch with a demonstrated ability to 
interrupt 300 A at 20 kV in less than 60 ns. The switch may allow 
the replacement of pulse modulators in linear induction accelerators 
with hard tube pulsers. A power system based on a hard tube 
pulser could solve the longitudinal instability problem while main- 
taining high energy transfer efficiency. The problem of longitudinal 
beam control in ion induction linacs is reviewed in Section 2. Sec- 
tion 3 describes the principles of the plasma flow switch. Experi- 
mental results are summarized in Section 4. 


4888 (DOE/ER/40238—1, 


4889 (DOE/ER/40238—1, pp 3313-3315) Preparations 
for iomedically useful 


parasitic 
ters. Malmborg, P. (Univ. of Uppsala, 


positron-emit- 
Sweden). 1985. 
IEEE, 345 East 47th St, New York, NY 10017. File 
Number T1I86011479. (CONF-850504—Pt.2). 
From Particle accelerator conference; Vancouver, Canada 


(13 —— 
rebuilding of the old GWI-machine into a sector-focus- 
sing synchrocyclotron will hopefully be completed within 1985. 
External beams of protons, deuterons, Helium-3, alpha-particles and 
heavier ions will be available for physics and biomedical research, 
and also for direct radionuclide production (e.g. 40 pA of protons 
45-110 MeV, less for higher energy protons). This being the princi- 
pal Swedish accelerator undertaking of the eighties, the authors 
pays however, some difficulties in getting enough beamtime for 
the increasing demand for cyclotron-produced medical radionu- 
clides (for PET-work etc.) Possibilities for parasitic production are 
therefore investigated. One example is given by the ‘“C-production 
by protons in the cooling water of planned spallation neutron 
sources and targets for the production of thermal neutrons (reac- 
tion: (p,3p3n) on oxygen). The extraction of “C from cooling 
water was successfully tested at the thermal neutron facility of 
TRIUMF. These experiences are used in the construction of water 
beam dumps with provisions for extraction of medically useful, po- 
sitron-emitting radionuclides during for instance (n,p) - experiments. 


4890 (DOE/ER/40238—1, pp 3318-3320) Treatment 
planning with ion beams. Foss, M. (Los Alamos National 
Lab., NM). 1985. IEEE, 345 E. East 47th St., New York, NY 
10017. File Number T186011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 me 1985). 

ons have higher linear energy transfer (LET) near the end 
of their range and lower LET away from the end of their range. 
Mixing radiations of different LET complicates treatment planning 
because radiation kills cells in two statistically independent ways. In 
some cases, cells are killed by a single particle, which causes a 
linear decrease in log survival at low dosage. When the linear de- 
crease is subtracted from the log survival curve, the remaining 
curve has zero slope at zero dosage. This curve is the log survival 
curve for cells that are killed only by two or more particles. These 
two mechanisms are statistically independent. To calculate survival, 
these two kinds of doses must be accumulated separately. The 


effect of each accumulated dosage must be read from its survival 
curve, and the logarithms of the two effects added to get the log 
survival. Treatment plans for doses of protons, He* ions, and He‘ 
ions suggest that these ions will be useful therapeutic modalities. 


4891 (DOE/ER/40238—1, pp 3321-3323) Wobbler fa- 
cility for biomedical experiments at the Bevalac. Chu, W.T.; 
Curtis, S.B.; Llacer, J.; Renner, T.R.; Sorensen, R.W. (Law- 
rence Berkeley Lab., CA). 1985. IEEE, 345 East 47th St., 
New York, NY 10017. File Number TI86011479. (CONF- 
850504—Pt.2). Contract AC03-76SF00098. 

From Particle accelerator conference; Vancouver, Canada 
me 

wobbler facility has been developed to deliver large 

aiiuin abiacanaainmmadcen tenet oe ne onseen 
sorting to the use of scattering material in the beam. The charged 
particle beams are made to wobble and paint a ring at the target by 
a pair of dipole magnets, which are placed tandem with their fields 
orthogonal to each other. The magnets are powered sinusoidally 90 
degrees out of phase with each other. By superimposing several 
rings of appropriate sizes and intensities, large uniform fields are 
produced. Up to 30 cm diameter fields with less than 5% variation 
in uniformity have been achieved. Physics and biology measure- 
ments have been made to characterize the radiation field. 


(DOE/ER/40238—1, pp 3324-3326) Wobbler do- 
aaa for the biomedical program at the LBL Bevalac. Chu, 
W.; McEvoy, M.; Nyman, M.; Renner, T.; Gonzales, B.; 
Singh, R.P.; Stradner, R. (Lawrence Berkeley Lab., CA). 
1985. TERE, 345 East 47th St., New York, NY 10017. File 
Number 1186011479. (CONF-850504—Pt.2). Contract 
ACO03-76SF00098. 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

A system for measuring delivered dose and dose distribu- 
tions has been developed for use with the wobbler beam delivery 
system. The system allows rapid termination of an irradiation when 
hardware of software monitors indicate the required dose has been 
delivered. In addition several safeguard systems are required by 
such an active system in event of a failure of the wobbler, associat- 
ed electronic hardware of the computer. Computer graphic displays 
allow operator monitoring of the irradiation on a pulse by pulse 
basis. 


4893 Seg ea pp 3327-3329) ae 4 
beam transport system for a heavy ion medical accel 
Renner, T.R.; Chu, W.T.; Gough, R.A.; Staples, J.; Tanabe, 
ai (Lawrence Berkeley Lab., CA). 1985. IEEE, 345 Bast 
47th St., New York, NY 10017. File Number T186011479. 
(CONF-850504—Pt.2). Contract AC03-76SF00098. 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

A beam transport system for a Heavy Ion Medical Accelera- 
tor is presented. The design allows for ease of tuning, similarity of 
tuning between different beam lines, and future expansion of the 
number of beamlines. An option for generation secondary beams 
with acceptable transmission losses to all treatment areas is also in- 
cluded in the design, as is a vertical beamline option for use with 
patients in a horizontal position. 


(DOE/ER/40238—1, en Coe oukiae Extraction of 
ne from the TRIUMF 500 Me production facility 
cooling water. Ruth, T.J.; cadeon, P.; Leung, V. 
(TRIUMF, Vancouver, British Columbia). 1985. IEEE, 345 
East 47th St., New York, NY 10017. File Number 
TI86011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The cooling water of the TRIUMF 500 MeV Isotope Pro- 
duction Facility represents a potential source of large quantities of 
11C that can be used in radiopharmaceutical research and in posi- 
tron emission tomography (PET) studies of the living human brain. 
Positron emission tomography/sup 2-4/ permits non-invasive in 
vivo autoradiography of human and animal tissues to be taken. ‘fhe 
possible array of compounds that could be imaged in vivo is large 
considering that positron emitting-radionuclides exist for the bio- 
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logically important elements C, N and O and also for other ele- 
ments (e.g. F, Br and I) which can be attached to molecules of bio- 
chemical interest. Nevertheless, incorporation of such radionuclides 
into components whose metabolism in tissue could yield vital infor- 
mation about disease processes requires highly sophisticated chemis- 
try. 


4895 (DOE/ER/40238—1, pp 3338-3340) Muon beam 
polarization at the LAMPF biomedical channel. Paciotti, 
M.A; Bradbury, J.N.; Heffner, R.H.; Leon, M.; Rink, D.; 
Rivera, O.M. (Los ‘Alamos National Lab., NM). 1985. 
IEEE, 345 East 47th St., New York, NY 10017. File 
Number T186011479. (CONF-850504—Pt.2). 
From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 
Recent modifications to the LAMPF Biomedical Channel 
have improved versatility for stopping pion and muon physics ex- 
periments. High muon polarization was achieved by favorable kine- 
matic selection of the decay muons. This polarization has been 
measured and found to be close to the design expectation of about 
85%. The Hanle method was employed to measure the polarization 
by observing left-right decay asymmetry at right angles to the beam 
with small precession fields (0-50 gauss). This technique is particu- 
larly suitable for high-intensity muon beams. 


4896 ran pp 3347-3349) Multiple uses 
of an upgraded FMI? facility. Burke, R.J.; Johnson, D.L.; 
Carter, L.L. (Westinghouse Hanford Co., "Richland, WA). 
1985. IEEE, 345 East 47th St., New York, NY 10017. File 
Number T186011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The Fusion Materials Irradiation Test (FMIT) facility was 
designed to test small samples in fluxes greater than 10° n/cm?-s of 
fusion-like neutrons. The source of neutrons would be a 0.1 A beam 
of 35 MeV deuterons stopped in a liquid lithium jet target. During 
the present construction deferral, pending an international agree- 
ment, an expanded mission is being explored. Multiple cw beams in 
a common accelerator structure could be used to obtain a total 
steady-state beam current of about 1 A. This could provide for si- 
multaneous multiple uses in up to four or more target areas as de- 
scribed below. For fusion materials, individual cw beams could be 
simultaneously directed to two or more FMIT targets, greatly im- 
proving availability. Alternately, the multiple beams could be com- 
bined for testing of large, multi-liter sized components fusion reac- 
tors. At the same time, research in condensed matter could be pur- 
sued using both a steady-state and pulsed source of thermal neu- 
trons in separate target areas. A steady-state flux that is an order of 
magnitude improvement over current reactor sources can be ob- 
tained. Moreover, a pulsed source that is comparable to the most 
intense pulsed sources nearing completion can also be achieved. 


4897 (DOE/ER/40238—1, pp 3350-3353) Operating 
experience with existing light sources. Barton, M.Q. (Brook- 
haven National Lab., Upton, NY). 1985. IEEE, 345 East 
47th St., New York, NY 10017. File Number T186011479. 
(CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

It is instructive to consider what an explosive growth there 
has been in the development of light sources using synchrotron ra- 
diation. This is well illustrated by the list of facilities given in Table 
I. In many cases, synchrotron light facilities have been obtained by 
tacking on parasitic beam lines to rings that were built for high 
energy physics. Of the twenty-three facilities in this table, however, 
eleven were built explicitly for this synchrotron radiation. Another 
seven have by now been converted for use as dedicated facilities 
leaving only five that share time with high energy physics. These 
five parasitically operated facilities are still among the authors best 
sources of hard x-rays, however, and their importance to the fields 
of science where these x-rays are needed must be emphasized. 


4898 (DOE/ER/40238—1, pp =o Coherent 
XUV harmonic production. Ortega, J.M. a. ae 
France). 1985. IEEE, 345 East 47th St., New York, NY 
10017. File Number T186011479. (CONF-850504—Pt.2). 
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From Particle accelerator conference; Vancouver, Canada 


13 May 1985) 

' i: ae Dn thse anes meee eaten Milani 
been developed. They provide high brilliance sources in the V.U.V. 
(y~100 - 1000 A) and X-rays (y< 100 A) spectral ranges. However 
an increase of several order of magnitudes in spectral brilliance 
would be obtained by coherent production of photons in these 
spectral ranges. This is the reason of the interest given to the devel- 
opment of Free electron lasers (FELs) working on storage rings. 
jo chante io Mh aes WU. cas oe eae 
tion technique. In this case the electron beam passing through an 
undulator or Optical Klystron does not act as an amplifier, like in 
the FEL case, but as a nonlinear medium producing harmonics of 
an external laser. There is no threshold condition like in the case of 
an FEL (ie. optical gain > cavity losses). An appreciable produc- 
tion of coherent light is expected in the XUV spectral range when 
focusing on the beam an external tunable powerful laser working in 
the near UV and visible ranges. Such a laser is well within present 
technology. 


(DOE/ER/40238—1, pp 2733-2737) Numerical 
antiin of high power microwave sources. Drobot, A.T.; 
Node Ko, K.; K: Mankofsky, A.; Mondelli, A.; Seftor, 
itello, P. (Science Applications International 
McLean, VA). 1985. IEEE, 345 East 47th St., New York, 
Pe) 10017. File Number 1186011479. (CONF-850504— 
From Particle accelerator conference; Vancouver, Canada 


(13 May 1985). 

ic fully relativistic particle-in-cell codes are a 
powerful tool for modeling and designing components of high 
power microwave sources and accelerator systems. This paper re- 
views the principles and properties of numerical simulation codes as 
applied to problems of microwave generation. The important as- 
pects which can be treated with such codes are, improved represen- 
tation of microwave circuits in complicated geometries, proper 
sustanent of Seuthons Santi waee Ghia @ tar Sule af 
device, inclusion of self-consistent self-field effects, and treatment of 
surface such as emission, secondary particles, and surface 
breakdown. Examples of application of two- and three-dimensional 
codes to specific devices such as gyrotrons, and klys- 
trons is presented. The information obtained from large numerical 
simulation codes provides both detailed insight into source physics 
as well as the basis for improved design technology. 


4900 pean foam pp ae aT 

modelling of two- and three-dimensional cavities. W: 

(Deutsches Elektronen-Synchrotron DESY, Hamburg, ng 

Germany). 1985. TEEE, 345 East 47th St, New York, NY 

10017. File Number T186011479. (CONF-850504—Pt.2). 
From Particle accelerator conference; Vancouver, Canada 


GN 

The RF accelerating system is the heart of many low, 
medium and high energy particle accelerators and in many cases, it 
is also a major drain of investment money and operational costs. In 
order to increase efficiency, many computer codes have been devel- 
oped in the last few decades. Recently, it has been realized that 
parasitic collective effects can also present serious problems in the 
most expensive front line high energy physics accelerators. Nowa- 
days, cavity design is no longer only a question of optimizing the 
shunt impedance but also of optimizing the overall effect of the 
system. Also, all other non-RF cavities in an accelerator are found 
to cause many problems. For cylindrically symmetric structures 
well tested computer codes are in widespread routine use as design 
tools. Fully three dimensional codes are just coming into common 
operation. At the present time, the authors are able to solve almost 
every two or three dimensional cavity problem either by mode 
computation or by transient wake field computation. 


4901 (DOE/ER/40238—1, 2751-2753) Compact 
high efficiency, light weight MHz high power RF 
source. Shrader, M.B.; Preist, D.H. (Varian EIMAC, San 


Carlos, CA). 1985. IEEE, 345 East 47th St., New York, NY 
10017. File Number T186011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 











There has long been a need for a new more efficient less 
bulky high power RF power source to drive accelerators in the 200 
to 800 MHz region. Results on a recent 5-year EIMAC sponsored 
R & D program which have lead to the introduction of the Klys- 
trode for UHF television and troposcatter applications indicate that 
at power levels of IMW or more efficiencies in excess of 75% can 
be obtained at 450 MHz. Efficiencies of this order coupled with po- 
tential size and weight parameters which are a fraction of those of 

existing high power UHF generators open up new applications 
wwtlich heretofore would have been impractical if not impossible. 
Measurements at 470 MHz on existing Klystrodes are given. Pro- 
jected operating conditions for a IMW 450 MHz Klystrode having 
an overall length of 60 inches and a total tube, circuit, and magnet 
weight of 250 pounds is presented. 


(DOE/ER/40238—1, pp 2754-2756) 
electron beams. Frost, C.A.; Sh 


» 

tional Labs., Albuquerque, NM). 1985. IEEE, 345 East 47th 
St., New York, NY 10017. File Number 1186011479. 
(CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

iments have been performed to study magnetic turning 

of laser-guided electron beams. This technique is of interest for 
beam transport in circular high-current electron beam accelerators 
such as Sandia's recirculating linac. A 1-MeV, 2-kA, 50-ns, electron 
beam was turned through a 45° angle with > 90% current trans- 
port efficiency. The 45° bend was accomplished by switching the 
beam between two laser ionized guide channels which intersected 
in the center of a 680 Gauss turning magnet. The beam radius was 
observed to increase as a results of turning by the uniform field in 
agreement with single particle simulations. These simulations pre- 
dict much smaller emittance growth for optimized sector magnet 
bending. 


4903 ee ee pp eg Semi-auto- 
matching the emittance of the injected 


matic procedures for 
beam to the Chalk River Superconducting Cyclotron. Davies, 
W.G. (Atomic eee of Canada Ltd., Chalk River, Ontar- 
io). 198s. IEEE, 345 East 47th St., New York, NY 10017. 
File Number TI86011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 


Oo Mane Chalk 

River Tandem Accelerator-Superconducting Cy- 
clotron project (TASCC) consists of a 13 MV tandem injecting into 
a K=520 (MeV A/Q?) superconducting cyclotron. In order to 
minimize the radial and axial betatron amplitudes in the cyclotron, 
and to maximize the quality of the extracted beam, precise 6-dimen- 
sional emittance matching to the cyclc‘ron is required. This paper 
will deal with semi-automatic procedures for matching the emit- 
tance of the beam to the continuously variable optical properties of 
the cyclotron in order to meet its rather stringent yet variable ac- 
ceptance phase space. 


4904 (DOE/ER/40238—1, a ee RF beam re- 
combination (funnelling) at the PSB by means of an 8 
MHz dipole magnet. Nassibian, G.; Schindl, K. (CERN, 
Geneva, Switzerland). 1985. IEEE, 345 East 47th St., New 
York, NY 10017. File Number 1186011479. (CONF- 
850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 


(13 =~ wating 

‘or the Antiproton Accumulator ring, the beam in the 
PS must be concentrated within one quarter of its circumference. A 
first step is to inject as much beam as possible into two groups of 
five PS buckets each occupying one quarter of its periphery. For 
this purpose, beams from the 4-ring injector synchrotron (PSB) are 
recombined in pairs by means of an RF dipole magnet which per- 
mits longitudinal interleaving of successive bunches. Each PSB 
bunch being slightly under 180° in length, two of them can fit into 
a (stationary) PS bucket. It is shown that the use of a sinusoidal 
deflecting field instead of the ideal square wave results in only a 
modest growth of the transverse emittance of the recombined 
beams. The increase of longitudinal emittance by a factor of ~ 3, 
inherent to the scheme is also acceptable for the PS machine. The 
authors discuss the beam dynamics aspects, the construction of the 


8 MHz, 250 gauss meter deflecting magnet and the experimental re- 
sults. 


4905 (DOE/ER/40238—1, pp ae First oper- 
ation of the TASCC beam bunching system. Bigham, CB: B.; 
Alexander, T.K.; Burton, R.J.; Heighway, E.A.; McGregor, 
J.E.; Stock, E.P. (Atomic Energy o Canada ‘Ltd., Chalk 
River, Ontario). 1985. IEEE, 345 East 47th St., New York, 
Pt) 10017. File Number 1186011479. (CONF-850504— 
From Particle accelerator conference; Vancouver, Canada 


ong. 

River Tandem Accelerator Superconducting Cy- 
clotron (TASCC) system uses a low-energy buncher (LEB) and a 
high-energy rebuncher (HEB) to produce the required bunched 
beam at the cyclotron injection stripper foil. The LEB modulates 
the = 300 keV beam from the negative ion source with a funda- 
mental plus 2nd harmonic approximation to an ideal saw tooth to 
give a time focus at the stripper in the tandem accelerator terminal. 
The HEB, operating at the 2nd or 4th harmonic, corrects for de- 
bunching after the stripper and produces a new time focus at the 
cyclotron stripper. Transit time jitter through the tandem accelera- 
tor is corrected by a phase stabilizing circuit using both energy 
analysis after the HEB and a correlation with a capacitive phase 
probe signal. In the first experiments with a low energy “C beam, 
the LEB produced bunch lengths of about 1.6 ns and the HEB pro- 
duced the expected energy dispersion. Beam tests will be described. 


pment ng pp 2769-2771) Rf design of 

a 2 270 MHz, cw four vane RFQ. Hutcheon, R.M.; Vokes, 

R.A.; Ngoc, T.T.; , vahemong J.C. (Atomic Energy of Canada 

Ltd., ” Chalk River, Ontario). 1985. IEEE, 345 East 47th St., 

New York, NY 10017. File Number T186011479. (CONF- 
850504—Pt.2). 

From Particle eocelenstes conference; Vancouver, Canada 


(13 May -_— 

The design of a stabilized tunable high current RFQ was 
accomplished while remaining compatible with extreme pumping 
and cooling requirements. Several design innovations were intro- 
duced, including distributed pumping, compensated straps, dual dy- 
namic balanced tuners and a tuner compensated drive loop. The 
code RFQ3D was demonstrated to be quantitatively useful for pre- 
dicting the design characteristics. 


4907 (DOE/ER/40238—1, pp 2772-2774) Penetration 
of RF fields into holes in cavity walls. Hutcheon, R.M.; 
Vokes, R.A. (Atomic Energy of Canada Ltd., Chalk River, 
Ontario). 1985. IEEE, 345 East 47th St., New York, NY 
10017. File Number T186011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 _ 1985). 

Measurements of magnetic fields in cavity wall penetrations 
were made to provide engineering data for practical cavity design. 
The data were normalized to cavity wall fields and, as expected, 
when all coordinates were scaled by the transverse dimension of 
the penetration, the measured field distributions were similar and 
differed by only small systematic amounts. These data are thus gen- 
erally applicable to any standard RF cavity, independent of fre- 
quency, provided only that the penetration, when regarded as a wa- 
veguide, is well below cutoff frequency. Until the results of three 
dimensional RF cavity codes are commonly available, these num- 
bers should assist design engineers in detailing the properties of 
tuning plungers, drive loops, pumping ports and view ports. 


4908 (DOE/ER/40238—1, pp 2781-2783) High order 
mode damping in the NSLS accelerating RF cavities by the 
use of damping antennae. Fewell, N.; Wen, Z. (Brookhaven 
National Lab., Upton, NY). 1985. IEEE, 345 East 47th St., 
New York, NY 10017. File Number T186011479. (CONF- 
850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

High order modes have been successfully damped in th~ ex- 
isting NSLS accelerating cavities by the insertion of damping an- 
tennae. The location of the antennae was aided by cavity field plots 
using superfish and their lengths determined experimentally. A de- 
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scription of their construction is presented together with the results 
of their insertion upon higher order cavity modes and beam stabili- 
ty. 


4909 (DOE/ER/40238—1, pp 2784-2785) NSLS RF 
system improvements. Keane, J.; Thomas, M.; McKenzie- 
Wilson, R.; D’Alsace, R.; Ackerman, H.; Biscardi, R.; Lan- 
enbach, H.; Ramirez, G. (Brookhaven National Lab., 
Caen, 2 NY). ‘1985. IEEE, 345 East 47th St., New York, NY 
10017. File Number TI86011479. (CONF-850504—Pt. 2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

t is required that the NSLS X-ray accelerator reach an 
energy of 2.5 GeV. An additional accelerating cavity and power 
amplifier system were installed to meet this goal. A new control 
system was designed to include phase and amplitude servos as well 
as computer interfacing. Commissioning and operating experience 
will be reported. 


4910 (DOE/ER/40238—1, pp 2786-2787) Tuning 
system for capacity loaded 1/4 accelerating cavity. McKen- 
zie-Wilson, R.B. (Brookhaven National Lab., Upton, NY). 
1985. IEEE, 345 East 47th St., New York, NY f0017. File 
Number T186011479. (CONF- -850504—Pt. 2). 

From Particle accelerator conference; Vancouver, Canada 


(13 ae ee : 

Brookhaven National Laboratory NSLS X-ray and 
VUV rings currently use capacitively loaded y/4 RF accelerating 
cavities. These cavities are manufactured from copper clad plate 
steel and require a tuning system with a considerable range. Three 
separate tuning systems are provided, each having its own specific 
problems and interactions occur between the three systems. A 
single capacitive tuning system is proposed which will vary the ca- 
pacitance loading of the cavity directly. The system employs a 
vacuum balance mechanically driven diaphragm. The control 
system allows 6 mm of motion at a maximum slewing rate of 1.0 
mm per sec. and yields a dynamic tuning range of 480 KHz. Design 
and fabrication details will be presented together with early testing 
and operating experience. 


4911 (DOE/ER/40238—1, pp 2794-2796) RF power 
amplifier for the CERN SPS operating as injector. Her- 
drich, W.; Kindermann, H.P. (European Organization for 
Nuclear Research (CERN), Geneva, Switzerland). 1985. 
TEEE, 345 East 47th St., New York, NY 10017. File 
Number T186011479. (CONF-850504—Pt.2). 
From Particle accelerator conference; Vancouver, Canada 
(13 as 1985). 
‘© permit electron-positron acceleration in the SPS, a new 
200 MHz RF system will be installed. The system consists of 32 
single-cell, high Q accelerating cavities, providing a total peak ac- 
celerating voltage of 30 MV. Each cavity will be equipped with an 
RF power amplifier, capable of delivering 60 kW CW or 110 kW 
pulsed power (pulse length up to 1 second, duty cycle up to 20 %). 
The power amplifier will be mounted directly on top of the cavity. 
Since the space in the existing SPS tunnel is very limited, a com- 
pact amplifier is needed, requiring special RF circuitry design. Also 
the choice of material is restricted due to the presence of ionizing 
radiation in the tunnel. This paper describes the design of the am- 
plifier and presents the test results, obtained on a prototype version. 


4912 (DOE/ER/40238—1, pp 2803-2805) _ shunt 
impedance 53 MHz RF system for RF stacking in the FER- 
MILAB antiproton accumulator. Griffin, J.E.; Misek, J.R.; 
Moretti, A.; Nicholls, G.L. (Fermi National Lab., Batavia, 
IL). 1985. IEEE, 345 East 47th St., New York, NY 10017. 
File Number T186011479. (CONF-850504—Pt.2). 
From Particle accelerator conference; Vancouver, Canada 
(13 — 
Fermilab antiproton Accumulator Ring, injected anti- 
protons are to be adiabaticai!y captured and RF stacked at the edge 
of the stochastic cooling stack tail. Also large antiproton bunches 
which have been removed from the cooled core by low-frequency 
RF unstacking are to be pre-bunched at 52.813 MHz prior to 
bunch-to-bucket transfer to the main Ring at 8 GeV. A 100 kV 53 
MHz RF system for accomplishing these two tasks is described. Be- 
cause of the low momentum spread beam to be stored in the ring, a 
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shunt impedance limitation must be imposed on all devices in the 
ring to prevent microwave instability. Also vacuum pressure in the 
range 10-'° T must be maintained. This report will describe how a 
normally high Q RF structure has been modified to meet these re- 
quirements. 


4913 (DOE/ER/40238—1, pp —— Fabrication 
and operation of the 4 MV 53 MHz RF system for the Fer- 
milab antiproton source debuncher ring. Griffin, J.E.; Ma- 
cLachlan, J.A.; Misek, J.E.; Moretti, A.; Bharadwaj, V. 
(Fermi National Accelerator Lab., Batavia, IL). 1985. 
IEEE, 345 East 47th St, New York, NY 10017. File 
Number T1I86011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

Design of a 53 MHz 4 MV shot duty cycle RF system for 
bunch rotation in the Fermilab antiproton source has been de- 
scribed previously. Fabrication and installation of the system has 
been completed. The RF cavities in the system are completely 
evacuated welded aluminum structures, each capable of generating 
700 kV with a very low duty factor. This report will describe fabri- 
cation procedures, multipactor inhibiting techniques, and initial op- 
erating experience with the system. Of particular interest is the ca- 
pability for reduction of the RF voltage to a very small value 
within 40 microseconds (25 turns) at the end of the momentum re- 
duction, thus inhibiting further bunch rotation. 


4914 (DOE/ER/40238—1, pp 2808-2811) Fermilab Te- 
vatron high level RF accelerating Kerns, Q.; Kerns, 
C.; Miller, H.; Tawzer, S.; Reid, J.; Webber, R.; Wildman, 
D. (Fermi National Accelerator Lab., Batavia, IL). 1985. 
TEEE, 345 East 47th St., New York, NY 10017. File 
Number T186011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

Eight tuned RF cavities have been installed and operated in 
the FO straight section of the Tevatron. Their mechanical place- 
ment along the beam line enables them to be operated for colliding 
beams as two independent groups of four cavities, group 1-4 accel- 
erating antiprotons and group 5-8 accelerating protons. The cavities 
can easily be rephased by switching cables in a low-level distribu- 
tion system (fan-out) so that the full accelerating capability of all 
eight cavities can be used during fixed target operations. A cavity 
consists of two quarter-wave resonators placed back to back with a 
coaxial drift tube separating the two accelerating gaps by 7 radians. 
Each cavity has a Q of ~7100, a shunt impedance of 1.2 MOmega, 
and is capable of running cw with a peak accelerating voltage of 
360 kV. For tuning, a temperature controlled water system which 
circulates tempered water through the drift tube is used to maintain 
the correct resonator center frequency. A 200 kW amplifier sup- 
plies RF power to the cavity via a 9-3/16 inch copper transmission 
line. The amplifier and associated equipment reside in an equipment 
gallery above the beam enclosure. 


4915 (DOE/ER/40238—1, pp 2812-2814) Design of TE 
cavities for RF energy storage. Fernandes, P.; Parodi, R.; 
Salvo, C.; Spataro, B. (CNR - Instituto Matematica Appli- 
cata, Genova, Italy). 1985. IEEE, 345 East 47th St., New 
York, NY 10017. File Number 1186011479. (CONF- 
850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

This paper deals with the design of high Q TE resonators 
for high efficiency RF pulse compression. This kind of resonator is 
used to double the energy gradient of linear accelerators. In order 
to study the influence of the geometry of the resonator on the Qo, a 
computer code named OSCAR2D was developed. By means of this 
code an optimum geometry for TE storage cavities was found. The 
results of the computer simulation are shortly compared with the 
experimental performed on a TE cavity prototype. 





4916 (DOE/ER/45231—1) SUNY-PRT beamline at 
NSLS. Annual technical report, December 1, 1985- 
November 30, 1986. P. (State Univ. of New York, 
Buffalo usa). 1986. Contract FG02-86ER45231. 23p. 

02/MF A01; 1; GPO Dep. File Number 
DES7001942.. 


The past year has been a period of rapid development for 
the SUNY beamline. The crystallography X21A1 line was further 
developed. The X21A2 Small Angle Scattering hutch personnel 
protection system was activated and first measurements with the 
SAXS camera and time-resolved detection system were made. The 
X21B spectroscopy monochromator and hutch were completed and 
the first spectrum obtained. The vacuum surface chamber is sched- 
uled to become operational in the fall of 1986. Design work and 
purchases have been carried out for the new crystallography side- 
station and the move to X3. Our main aim during the past period 
has been to get as much of the equipment as possible operational 
and productive before the long shutdown in the first half of 1987. 


4917 (FNAL-TM—1424) 5cm aperture dipole studies. 
MclInturff, A.D.; Bossert, R.; Carson, J.; Fisk, H.E.; Hanft, 
R.; Kuchnir, M.; Lundy, R.; Mantech, P.; Strait, J. (Fermi 
National Accelerator Lab., Batavia, IL (USA)). 30 Sep 
1986. Contract AC02-76CH03000. 6p. (CONF-860914—8). 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE87001398. 

From Applied superconductivity conference (ASC '86); Bal- 
timore, MD, USA (28 Sep 1986). 

The results obtained during the evolution of the design, con- 
struction, and testing program of the design ”B” dipole are present- 
ed here. Design ”B” is one of the original three competing designs 
for the Superconducting Super Collider “SSC” arc dipoles. The 
final design parameters were as follows: air cored (less than a few 
percent of the magnetic field derived from any iron present), alumi- 
num collared, two layered winding, 5.5T maximum operating field, 
and a 5 cm cold aperture. There have been fourteen 64 cm long 5 
cm aperture model dipoles cold tested (at 4.3K and less) in this pro- 
gram so far. There was a half length full size (6m) mechanical 
analog (M-10) built and tested to check the cryostat’s mechanical 
design under ramping and quench conditions. Several deviations 
from the “Tevatron” dipole fabrication technique were incorporat- 
ed, for example the use of aluminum collars instead of stainless 
steel. The winding technique variations explored were “dry weld- 
ing,” a technique with the cable covered with Kapton insulation 
only and “wet winding” where the Kapton was covered with a 
light coat of "B” stage epoxy. Test data include quench currents, 
field quality (Fourier multipole co-efficients), coil magnetization, 
conductor current performance, and coil loading. Quench current, 
loss per cycle, and harmonics were measured as a function of the 
magnitude and rate of change of the magnetic field, and helium 
bath temperature. 


4918 (IAE—3875/14) Computer codes for optimization 
of parameters of mirrors for synchrotron radiation extraction 
channels. Meshcherov, B.R. ge Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1984. 12p. (In Russian). NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE87700137. 

MIRROR, SEARCH, and ABERR programs intended for 
the investigation of operation of synchrotron radiation (SR) extrac- 
tion channels in the geometry optics approximation are described in 
short. Calculation results on distribution of SR intensity are pre- 
sented in the limits of a cross section of a beam reflected from a 
mirror (elliptic cylinder) at a 5 m distance from a radiation source. 
3 figs. 


4919 (LA-UR—86-3564) Brazing techniques for side- 
coupled electron accelerator structures. Hansborough, L.D.; 
Clark, W.L.; DePaula, R.A.; Martinez, F.A.; Roybal, P.L.,; 
Wilkerson, L.C.; Young, L.M. (Los Alamos National Lab., 
NM (USA)). 1986. Contract W-7405-ENG-36. 14p. (CONF- 
861114—14). NTIS, PC A02/MF AOli; 1; GPO Dep. File 
Number DE87001967. 

From 9. international conference on application of accelera- 
tors in research and industry; Denton, TX, USA (10 Nov 1986). 

The collaboration between the Los Alamos National Labora- 
tory and the National Bureau of Standards (NBS), started in 1979, 
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has led to the development of an advanced c-w microtron accelera- 
tor design. The four 2380-MHz NBS accelerating structures, con- 
taining a total of 184 accelerating cavities, have been fabricated and 
delivered. New fabrication methods, coupled with refinements of 
hydrogen-furnace brazing techniques described in this paper, allow 
efficient production of side-coupled structures. Success with the 
NBS RTM led to Los Alamos efforts on similar 2450-MHz accel- 
erators for the microtron accelerator operated by the Nuclear 
Physics Department of the University of Illinois. Two accelerators 
(each with 17 cavities) have been fabricated; in 1986, a 45-cavity 
accelerator is being fabricated by private industry with some assist- 
ance from Los Alamos. Further private industry experience and re- 
finement of the described fabrication techniques may allow future 
accelerators of this type to be completely fabricated by private in- 
dustry. 


4920 (LA-UR—86-3673) Lasers for open structures. 
Bigio, I.J.; Kurnit, N.A.; Harrison, R.F.; Shimada, T. (Los 
Alamos National Lab., "NM (USA)). 1986. Contract W- 
7405-ENG-36. 9p. (CONF- 8608123—2). NTIS, PC A02/ 
MF AOl1; 1; GPO Dep. File Number DE87001981. 

From Advanced accelerator concepts conference; Madison, 
WI, USA (21 Aug 1986). 

Laser-driven accelerator schemes place unique demands on 
the specifications of the invoked laser systems. We review the laser 
requirements for driving open microstructures. The specific advan- 
tages and disadvantages that lasers bring to this scheme are listed, 
and the appropriateness and scalabitity of existing technology is dis- 
cussed. Finally we review the plans and status for the laser activi- 
ties of the Brookhaven/Los Alamos collaboration on a proof-of- 
principle experiment. 


4921 (LBL—21752) Applications of the MEVVA high 
current metal ion source. Brown, I.G. (Lawrence Berkeley 
Lab., CA (USA)). Aug 1986. Contract AC03-76SF00098. 
14p. (CONF-861114—17). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE87001715. 

From 9. international conference on application of accelera- 
tors in research and industry; Denton, TX, USA (10 Nov 1986). 

A new kind of ion source has been developed in which a 
metal vapor vacuum arc (MEVVA) is used to produce the plasma 
from which the ion beam is extracted. The novel and exciting fea- 
ture of this source is the very high metal ion beam current attain- 
able. A total ion beam current of over 1 Ampere has been extracted 
from the embodiment of the concept that we're presently using, and 
this is not a limit of the method. The source was developed to up- 
grade the uranium ion beam intensity of the Bevatron, LBL’s heavy 
ion synchrotron, for basic nuclear physics research. Other impor- 
tant applications include its use within the Heavy Ion Fusion re- 
search effort; for ion implantation; and for other basic research 
uses. In this paper the source is described briefly, its performance 
outlined, and its poential and limitations for a variety of applica- 
tions is discussed. 


4922 (UCRL—94258) Optical modeling of induction- 
linac driven free-electron lasers. Scharlemann, E.T.; Fawley, 
W.M. (Lawrence Livermore National Lab., CA (USA)). 31 
Mar 1986. Contract W-7405-ENG-48. 26p. (CONF- 
860366—12). NTIS, PC A03/MF A01; 1; GPO Dep. File 
Number DE87001432. 

From SPIE technical symposium on applications of artificial 
intelligence; Orlando, FL, USA (31 Mar 1986). 

The free-electron laser (FEL) simulation code FRED, devel- 
oped at Lawrence Livermore National Laboratory (LLNL) primar- 
ily to model single-pass FEL amplifiers driven by induction linear 
accelerators, is described. The main emphasis is on the modeling of 
optical propagation in the laser and on the differences between the 
requirements for modeling rf-linac-driven vs. induction-linac-driven 
FELs. Examples of optical guiding and mode cleanup are presented 
for a 50 ym FEL. 
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4923 Direct measurement of the energy spectrum of an 
intense proton beam. Leeper, R.J.; Lee, J.R.; Kissel, L.; 
Johnson, D.J.; oe. W.A.; Hebron, D.E. (Sandia Nation- 
al Laboratories, Albuquerque, New Mexico 87185). Journal 
of Applied Physics; 60: No. 12, 4059-4063(15 Dec 1986). Con- 
tract AC04-76DP00789. 

A time-resolved magnetic spectrograph was used to measure 
the energy spectrum of an intense (0.7 TW/cm?) proton beam. A 
thin gold foil placed at the focus of an ion-diode Rutherford-scat- 
tered protons by 90° into the spectrograph, reducing the beam in- 
tensity to a level suitable for magnetic analysis. The scattered pro- 
tons were collimated and then deflected in a samarium-cobalt per- 
manent magnet. The deflected protons were recorded simultaneous- 
ly on CR-39 and eight p-i-n diodes. A Monte Carlo computer code 
was used to calculate the sensitivity and resolution of the spectro- 
graph. Data taken on the Proto I accelerator shows a 150—250- 
keV-wide proton-energy spectrum at each instant in time. 


4924 Deflection of an 800 GeV particle beam using 
channeling. Baker, S.I.; Carri R.A. Jr.; Dixon, R.L,; 
Fenker, H.C.; Stefanski, R.J.; Forster, J.S.; Wijayawardana, 
R.L.; Reucroft, S. (Fermi National Accelerator Lab., Bata- 
via, IL, USA; Atomic Energy of Canada Ltd., Chalk River, 
Ontario. Chalk River Nuclear . State Univ. of New 
York, Albany, USA; ae ganization for Nuclear 
Research, Geneva, Switzer d). Nee Instruments and 
Methods in Physics Research, Section A: Accelerators, Spec- 
trometers, Detectors, and Associated Equipment; 248: No. 2/3, 
301-308(1 Aug 1986). 

Two attempts have been made recently at Fermilab to use 
channeling in bent crystals to provide beam attenuation and deflec- 
tion of 800 GeV protons. One attempt was quite successful, attenu- 
ating a high intensity beam by a factor of 2000 to provide a useful 
beam at an emulsion experiment. This represents the highest energy 
where channeling has been observed. The other attempt failed but 
led to useful insights on how to improve the technique. The possib- 
lity of bent crystals as phase space monitors is discussed. 


4925 Optical and spectral characteristics of an insertion 
device used both as a wiggler and an undulator. Brennan, S.; 
Cowan, P.L.; Jach, T.; Lavilla, R.; Perera, R.C.C.; Winick, 
H. (National "Bureau of Standards, Gaithersburg, MD, USA. 
Quantum Metrology Group; Lawrence Berkeley Lab., CA, 
USA. Center for X-ray Optics; Stanford Univ., CA, USA. 
Stanford Synchrotron Radiation Lab.). Nuclear Instruments 
and Methods in Physics Research, Section A: Accelerators, 
Spectrometers, Detectors, and Associated Equipment; 246: No. 
1-3, 37-40(15 May 1986). (CONF-850734—). Contract 
AC03- 76SF00098. 

From 2. international synchrotron radiation instrumentation 
conference; Stanford, CA, USA (29 Jul 1985). 

For experiments using the energy region below 4 keV the 
LBL/EXXON insertion device on Beam Line VI-2 at the Stanford 
Synchrotron Radiation Laboratory (SSRL) can be reconfigured to 
work as a source of undulator radiation. For example, with a K of 
0.94 rather than its normal value of 5-8 the fourth harmonic of the 
undulator coincides with the Ar K absorption edge at 3.2 keV. Be- 
cause the total power is relatively low, carbon foils protecting the 
beryllium window can be removed. Thus there is a net gain of the 
flux at the Ar edge over that obtainable in wiggler mode with 
carbon absorbers in place. In addition the beam transmitted by the 
monochromator has a lower harmonic content and improved 
energy resolution. 


4926 Concepts for insertion devices that will produce 
high-quality synchrotron radiation. Halbach, K. (Lawrence 
Berkeley Lab., CA, USA. Center for X-ray Optics). Nuclear 
Instruments and Methods in Physics Research, Section A: Ac- 
celerators, Spectrometers, Detectors, and Associated Equip- 
ment; 246: No. 1-3, 77-81(15 May 1986). (CONF-850734—). 

From 2. international synchrotron radiation instrumentation 
conference; Stanford, CA, USA (29 Jul 1985). 

A simple analysis is presented that shows what effect the 
two major construction tolerances have on the field distribution in 
undulators, and it is shown that the consequential effects on the 
synchrotron radiation spectrum depend strongly on the type of un- 
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dulator. A number of new conceptual undulator designs are de- 
scribed that allow electromagnetic correction of the field distribu- 
tion in these undulators. 


PEP beam line. Brown, G.S. (Stanford Univ., 
CA, USA. Stanford Synchrotron Radiation Lab.). Nuclear 
Instruments and Methods in Physics Research, Section A: Ac- 
celerators, Spectrometers, Detectors, and Associated Equ 


ip- 
ment; 246: No. 1-3, 149-153(15 May 1986). (CONF-850734— 
)- 


From 2. international synchrotron radiation instrumentation 
conference; Stanford, CA, USA (29 Jul 1985). 

A synchrotron radiation beam line has been constructed tan- 
gential to the PEP (Positron-Electron Project) storage ring. The 
beam line is illuminated by electrons circulating through a 26- 
period undulator, yielding highly collimated photons tunable from 
12 to 24 keV. The spectral and angular properties of this radiation 
are described, and a brief description of the proposed experimental 
program is given. 


4928 SUNY X21 beamline at NSLS: A multi-use port on 
a dedicated high brightness synchrotron radiation source. 
Phillips, J.C.; Baldwin, K.J.; Lehnert, W.F.; Legrand, A.D.; 
Prewitt, CT. (State Univ. of New York, Stony Brook, 
USA; Brookhaven preys Lab., Upton, NY, USA. Na- 
tional Synchrotron Light Source; State Univ. of New York, 
Stony Brook, USA. t. of Earth and Space Sciences). 
Nuclear Instruments and Methods in Physics Research, Section 
A: Accelerators, Spectrometers, Detectors, and Associated 
Equipment; 246: No. 1-3, 182-189(15 May 1986). (CONF- 
850734—). Contract AC02-80ER 10759;A.C02-76CH00016. 

From 2. international synchrotron radiation instrumentation 
conference; Stanford, CA, USA (29 Jul 1985). 

The State University of New York is developing a beamline 
on the X-ray ring at NSLS, Brookhaven. The beamline has one 
port operating, at present. It has monochromator/mirror optics. 
There are two tandem experimental hutches. The upstream hutch 
contains diffractometry and X-ray spectroscopy apparatus. The 
downstream hutch houses a small angle scattering bench. Crystal- 
lography, spectroscopy, diffraction and scattering techniques can 
thus be used with the synchrotron source. Optical design is dis- 
cussed with reference to the possibilities and constraints of bending 
magnet ports at NSLS and the requirements of the varied experi- 
mental program. Measurements made so far indicate that NSLS is 
indeed a high brightness X-ray source. High resolution edge spectra 
have been obtained of the “white line” at the L III edge of Ho and 
of Cu metal without slits in the beamline and with the expected 
structure resolved. This infers that the vertical opening angle of the 
X-ray beam appears dominated by the intrinsic opening angle of ra- 
diation from each electron with no further spreading from crossfire 
in the electron beam. For this particular measure of brightness the 
ring is thus as bright as it can be. The beam has been focused with 
a 1:1 bent toroidal mirror to a 1.5 x 1.5 mm (fwhm) focal spot. The 
horizontal focus correlates well with NSLS design parameters. The 
vertical height is not minimised but provides a symmetric beam for 
crystallography experiments. Measurements indicate little loss of 
energy resolution on focusing. These results are believed to be the 
first direct evidence of the achievement of high brightness in a syn- 
chrotron radiation X-ray source. Later measurements on other 
beamlines confirmed some of our conclusions about the source 
brightness. To demonstrate beamline performance, examples of re- 
sults in crystallography, diffraction and spectroscopy are given. 


4929 Evaluation techniques for X-ray mirrors and 

tems using visible light. Takacs, P.Z.; Colbert, J. (Brookha- 
ven National Lab., Upton, NY, USA. Instrumentation Div.). 
Nuclear Instruments and Methods in Physics Research, Section 
A: Accelerators, Spectrometers, Detectors, and Associated 
Equipment; 246: No. 1-3, 223-226(15 May 1986). (CONF- 
850734—). 

From 2. international synchrotron radiation instrumentation 
conference; Stanford, CA, USA (29 Jul 1985). 

Severely diffraction-broadened visible light images from 
grazing incidence optical systems are measured and analyzed using 
a diffraction integral model to predict slope errors and image qual- 
ity at XUV wavelengths. 





Se Ee a ae at 
heute ihees: tie Inia: Setueek P Rarback, H.; How- 
ells, M.R. (Brookhaven National Lab., Upton, NY, USA. 
National Synchrotron t Source; "Lawrence Berkeley 
Lab., CA, USA. Center for X-ray Optics). Nuclear Instru- 
ments and Methods in Physics Research, Section A: Accelera- 
tors, Spectrometers, Detectors, and Associated ment; 246: 
No. 1-3, 417-422(15 May 1986). (CONF-8507 

From 2. international synchrotron radiation instrumentation 
conference; Stanford, CA, USA (29 Jul 1985). 

Also published as report BNL--36974; CONF-850734--8. 

The high flux beam produced by insertion devices often re- 
quires special heat removal techniques. For the optical elements 
used in such high thermal load beam lines the required precision 
demands a highly accurate design. Heat pipe cooling of critical ele- 
ments of the x-1 beam line at the National Synchrotron Light 
Source is described. This method reduces vibrations caused by 
water cooling systems and simplifies the design. In some of these 
designs, deposited heat must be transferred through unbonded con- 
tact interfaces. A pinhole assembly and a beam position monitor de- 
signed for the x-1 beam line both transfer heat through such inter- 
faces in an ultrahigh vacuum environment. The fundamental design 
objective is that of removing the heat with minimal interface ther- 
mal resistance. We present our test method and results for measur- 
ing the thermal resistance across metallic interfaces as a function of 
contact pressure. The design of some devices which utilize both 
heat pipes and thermal contact interfaces will also be described. 


4931 Thermal absorber for high power density photon 
beams, Ulc, S.; Sharma, S. (Brookhaven National Lab., 
J sem NY, USA). Nuclear Instruments and Methods in 
ysics Research, Section A: Accelerators, Specirometers, De- 
tectors, and Associated Equipment; 246: No. 1-3, 423-427(15 
May 1986). (CONF-850734—). Contract AC02-76CH00016. 
From 2. international synchrotron radiation instrumentation 


conference; Stanford, CA, USA (2 (29 Jul 1985). 


high power density of multipole wiggler radiation from 
the X-ray ring at the National Synchrotron Light Source at Brook- 
haven National Laboratory precludes the use of normal incidence 
water cooled masks and shutters: due to high metal temperatures 
and resulting high stresses and/or deflections and the possiblity of 
cooling water boiling. One way the power density can be reduced 
is by positioning the absorber surface at a small angle to the beam, 
a technique first developed by Lawrence Berkeley Laboratory. 
Finite element analysis results for temperatures, displacements and 
stresses are presented in this paper for a thermal absorber designed 
for ultrahigh vacuum operation. 


Design of low emittance storage rings. Wiede- 
pn H. (Stanford Univ., CA, USA. Stanford Synchrotron 
Radiation Lab.). Nuclear Instruments and Met in Physics 
Research, Section A: Accelerators, S, meters, Detectors, 

4-11(15 May 1986). 


and Associated ipment; 246: No. 1- 
(CONF-850734—). 

From 2. international synchrotron radiation instrumentation 
conference; Stanford, CA, USA (29 Jul 1985). 

To reach low emittance particle beams for a high brilliance 
synchrotron light source various types of lattices can be used. 
Second order aberrations, however, can cause severe limitations for 
the stable motion of the particles. These limitations and their 
impact on the operational reliability of a storage ring are discussed 
for the different lattice types. 


4933 ee ae 
storage rings. Vignola, G. (Brookhaven National Lab., 
Upton, NY, USA. ‘National Synchrotron Light Source). Nu- 
clear Instruments and Methods in Physics Research, Section . 
Accelerators, Spectrometers, Detectors, and Associated 

ment; 246: No. 1-3, 12-14(15 May 1986). (CONF-8507 ¥ 

From 2. international synchrotron radiation instrumentation 
conference; Stanford, CA, USA (29 Jul 1985). 

The use of gradient magnets for a low emittance electron 
storage ring is discussed and a magnetic lattice for a 6 GeV elec- 
tron energy synchrotron radiation source adopting this feature is 
presented. 


cEe y 
Center for X- “ray Optics). Nuclear Instruments and Methods 
in Physics Research, Section A: Accelerators, S gor 
May 198 and Associated Equipment; 246: No. 1-3, 86-90(15 
1986). (CONF-850734—). 

” 2. international synchrotron radiation instrumentation 
conference; oes CA, USA ( (29 Jul 1985). 

Radiation of high spectral brightness and high coherent 
power will be generated at VUV and X-ray wavelengths through 
the interaction of high brightness 1-6 GeV electron beams with 
periodic magnetic fields. Computed performance for a variety of 
proposed and existing facilities are presented, and compared with 
results and projections based on various laser and frequency mixing 
techniques. 


= optical component surface figure errors 
powers of soft X-ray grating monochromators. 
Williams, G.P. (Brookhaven National Lab., Upton, NY, 
USA. National Synchrotron Light Source). inccher Instru- 
sees Seis, Dean cod Anmatenst Mpuipmoent 206: 
tectors, a iated Equipment; 246: 
No. 1-3, 294-296(15 May 1986). (CONF-850734—). 
From 2. international synchrotron radiation instrumentation 
conference; Stanford, CA, USA (29 Jul 1985). 
Also published as report LBL--20181; CONF--850734-17. 
We ive the general relationships linking the resolving 
power lambda/Alambda to the figuring accuracy of the optical 
components for any soft X-ray monochromator. The result is anti- 
intuitive. It is seen that the figuring is more forgiving the more 
grazing the optic because of the dispersion term. We analyze exist- 
ing monochromator designs in the light of these arguments. 


4936 Performance of layered synthetic microstructures 
in monochromator applications in the soft X-ray region. Pian- 
etta, P.; Redaelli, R.; Barbee, T.W. Jr. (Stanford Univ., CA, 
USA. Stanford Synchrotron Radiation Lab.; Lawrence 
Livermore National Lab., CA, USA). Nuclear Instruments 
and Methods in Physics Research, Section A: Accelerators, 

Detectors, and Associated Equipment; 246: No. 
1-3, a May 1986). (CONF-850734—). 

From 2. international synchrotron radiation instrumentation 
conference; Stanford, CA, USA (29 Jul 1985). 

Wide bandwidth, high throughput monochromators for syn- 
chrotron radiation applications have been developed using layered 
synthetic microstructures (LSMs). Double crystal LSM monochro- 
mators have been demonstrated for both the soft X-ray and XUV 
regions of the spectrum with tuning ranges of 0.8 to 3.5 keV and 60 
to 100 eV, respectively. 


4937 Vircator studies at Lawrence Livermore National 
Laboratory. a R.D. Jr.; Burkhart, S.C.; Lundberg, 
R.L. (Lawrence Livermore National Lab., P.O. Box 808, L- 
153, Livermore, CA 94550). pp 108 of Conference record of 
the 1984 IEEE international conference on plasma science. 
Piscataway, NJ; IEEE Service Center (1984). (CONF- 
840513—). Contract W-7405-ENG-48. 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

A high power, pulsed microwave generator is in operation 
of Lawrence Livermore National Laboratory. The microwave 
source uses a Virtual Cathode Oscillator (VIRCATOR) which is 
driven by a 500 kV, 11 ohm electron beam diode. In a VIRCA- 
TOR, an electron beam, having a current well above the space 
charge limiting current, is injected into a drift tube. A virtual cath- 
ode forms due to the electron space charge and electrons are re- 
flected back towards the diode. This action couples electron energy 
into microwave energy. At present, the authors have obtained a 
microwave output of 600 MW in the range of 5.5 GHz to 15 GHz 
(an efficiency of 2.5%) and 300 MW between 6.75 and 7.25 GHz. 
Microwave diagnostics include a calorimeter for power measurc- 
ments and D field probes for frequency measurements. Diagnostics 
are calibrated using a low power CW microwave source. In order 
to further understand basic VIRCATOR operation, tests are being 
done to determine the effects of beam emittance, beam voltage and 
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anode material on the microwave frequency spectrum and power 
output. 


The nrl quasi-optical gyrotron. Hargreaves, T.A.; 
Park, S.Y.; Seeley, R.; McAdoo, J.H.; Read, M.E. (Navai 
Research Lab., Washington, DC 20375). pp 100 of Confer- 
ence record of the 1984 IEEE international conference on 
plasma science. Piscataway, NJ; IEEE Service Center 

£1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

A 100 kW proof of principle experiment has been assembled. 
The electron beam (V = 60 kV, I < 15 A, /eap vperpeadicular// 
v/sub parallel/ = 1.5) propagates perpendicular to the Fabry-Perot 
type resonator, which is designed to resonate at 115 GHz (A = 2.6 
mm, absolute value of B-vector=45 kG) with an efficiency of 17%. 
The cavity presently being used (diameter = 5 cm, mirror spacing 
= 4 cm, radius of curvature = 160 cm) has a mode spacing (Af/f) 
of 3%. In addition, a larger (diameter = 15 cm, mirror spacing 
76 cm, radius of curvature = 48 cm), more highly overmoded noded (A¢/ 
f = 0.2%) cavity is being constructed. The authors experiment is 
run in the pulsed mode (tau = 1.5 p sec), but the larger cavity is 
designed to meet the requirements of CW operation. 0.5% of the 
power incident on one of the mirrors is coupled out and the effi- 
ciency of either cavity may be increased to a maximum of 40% by 
applying a 10% linearly tapered magnetic field. Recent develop- 
ments and experimental results of both hot and cold tests are pre- 
sented. 


4939 Self-consistent RF field approach for complex 
cavity gyrotrons. Lee, R.; Fliflet, A.W.; Read, M.E. (Plasma 
Physics Div., Naval Research Lab., Washi m, DC 
20375). pp 100 of Conference record of the 1984 IEEE 
international conference on plasma science. Piscataway, NJ; 
IEEE Service Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

The authors have extended the self-consistent RF field ap- 
proach for gyrotron oscillators to the case of complex cavity de- 
vices which have an abrupt change in the resonator wall radius. 
This cavity configuration is of interest as a method of controlling 
mode competition in high power gyrotrons. Mode conversion at 
the resonator wall discontinuity is calculated using the method of 
Clarricoats. A computer code based upon this method has been 
written. In addition to calculating efficiency, loaded Q-factor, and 
operating frequency, the code can monitor parameters particularly 
pertinent to complex cavity gyrotrons: output mode purity and 
mode conversion at the step discontinuity. Small-signal calculations 
can be made to calculate starting currents. The effects of beam ve- 
locity spread and magnetic field contouring can also be examined. 
Results from applying the code to the TE/sub 01//TE/sub 04/ 
complex cavity gyrotron experiment at NRL are presented. 


Design considerations for 120 GHz, 1MW CW 
anata, Huey, H.E.; Bier, R.; Caplan, M.; Felch, K.; 
Jory, H. (Varian Associates, Inc., *Palo. Alto, CA 94303). pp 
99 of Conference record of the 1984 IEEE international 
conference on plasma science. Piscataway, NJ; IEEE Serv- 
ice Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Various approaches which might be taken in designing a 120 
GHz, 1 MW CW gyrotron have been considered. A brief summary 
of their key issues is presented followed by an analysis of two inter- 
action circuit categories, in particular: circular electric and whisper- 
ing gallery modes. For these modes the authors performed a series 
of calculations which enable them to choose specific cavity modes 
and basic electron beam parameters. The selection of any particular 
design is based upon the optimization of numerous key issues, in- 
cluding: mode competition, interaction efficiency, cavity Q and po- 
tential depression of the beam in the cavity. Various technological 
concerns which may be encountered in any high frequency, high 
average power design must be factored in. These include cavity 
wall loading, electron beam quality and windows. The role of these 
concerns in the overall design is presented. Finally the scalability of 
the designs to different frequencies and power levels is discussed. 
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4941 Ampfion-hybrid diode on the Cornell LION accel- 
erator. Rondeau, G.D.; Greenly, J.B.; ee: ot ae 
nell Univ.). pp 65 of Conference record of the 1984 
international conference on plasma science. Piscataway, NJ; 
IEEE Service Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

An ampfion hybrid diode, previously run on the HYDRA- 
MITE accelerator at Sandia National Laboratories has recently 
been installed on the Cornell LION accelerator (1 TW, 1.8 MV, 40 
ns pulse). The ampfion hybrid diode is magnetically insulated by 
means of a field coil in series with the cathode structure of the 
diode. An epoxy dielectric flashboard on the anode provides an 
anode plasma to supply the extracted ions. The diode has a geomet- 
ric focal length of 20 cm. The experiment is equipped with plasma 
erosion opening switches on the anode stock to eliminate prepulse 
and improve the generator voltage risetime. Diagnostics include 
magnetic pickup loops to measure currents in the diode structure 
and non-neutral beam currents, biased charge collectors, and 
damage targets. An alpha particle pin hole camera utilizing the p,a 
reaction of fast (>500 kV) protons on boron or lithium is being de- 
veloped to measure focus quality and proton current. Plastic track 
detector will be used to image the alpha particles coming from a 
boron or lithium target. A second pin hole camera uses a plastic 
scintillator and light detector to give time resolved focused ion in- 
tensity. 


4942 a ae acceleration of light and heavy ions 
using an linear electron beam. Destler, W.W.; 
Gain Xs ‘Floyd L.E.; O’Shea, P.G.; Reiser, M.; Striffler, 

C.D. (Univ oO! Maryland, Electrical Engineering Dept. 
College Park, MD 20742). 66 of Conference record of 
the 1984 IEEE internati conference on plasma science. 
we NJ; IEEE Service Center (1084). (CONF- 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

The acceleration of light and heavy ions in several different 
experimental configurations by the collective effects associated with 
the space charge fields of an intense relativistic electron beam has 
been studied both theoretically and experimentally. In the experi- 
ments, ion acceleration has been examined from two intense elec- 
tron beam generators, one operating at 1 MeV, 30 kA, 30 ns, and 
the second at 1 MeV, 140 kA, 100 ns. In each case, the beam is 
injected from a small (4mm) diameter tungsten cathode through a 
hole in a stainless steel anode plate that serves as the entrance end 
of a long evacuated drift tube. The ions to be accelerated are pro- 
duced by either a localized gas cloud near the anode or by a laser 
fired at solid targets mounted on the downstream side of the anode. 
In both cases, the ions are initially within 2-3 cm of the down- 
stream side of the anode. The accelerated ions are detected in all 
systems by time of flight, range energy/track etching techniques, 
Thomson spectrometry, and nuclear diagnostics. 


4943 An extraction applied field ion diode for 
ion source studies. Burns, E.J.T.; Bieg, K.W.; Johnson, D.J.; 
Dorrell, L.R.; Lujan, R.J.; Pattison, D.W. (Sandia National 
Labs.). pp 82 of cng gps 0 record of the 1984 IEEE inter- 
nati conference on o—_ science. Piscataway, NJ; 
IEEE Service _ (1984). (CONF-840513—). Contract 
AC04-76DP00789 

From IEEE inteneational conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

An applied magnetic field ion diode has been developed for 
the NEREUS accelerator to study possible ion sources for use on 
the PBFA I and II accelerators. These studies concentrate on a 
number of issues: (1) the mechanism for breakdown of flashover 
type sources; (2) material studies of flashover type ion sources; (3) 
the effects of vacuum and surface preparation on the ion source; 
and (4) the effect of the rise time of the voltage on the ion source 
turn-on and purity. The purpose of these experiments is to maxi- 
mize the purity and minimize the turn-on delay for a given ion spe- 
cies. 


4944 Progress in ion output on LONGSHOT II for ion 
ring formation and propagation studies. Schamiloglu, E.; 
Greenly, J.B. (Cornell ee 65 of Conference record 
of the 1984 IEEE international conference on plasma sci- 
ence. Piscataway, NJ; IEEE Service Center (1984). 
(CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, wae 14 May 1984). 

SH Se ee ee 

sien eeuacalaean diac ae ter than 100 A/cm/sup 2/ at 120 
keV in typical voltage sedi lengths of 500-600 ns. With the inclu- 
sion of a flux excluder at a radial position below the anode and 
concentric with the cathode the authors have been able to assure a 
more uniform “turn-on” of the surface flashover anode plasma. This 
is presumable due to straightening out the radial insulating field 
lines in the A-K gap. This flux excluder is not a source of electrons 
and does not otherwise inhibit diode performance. 


A new pulsed electron source for accelerator appli- 
a Peter, W.; Faehl, R.J. (Los Alamos National Lab.). 
pp 47 of Conference record of the 1984 IEEE international 
conference on plasma science. Piscataway, NJ; IEEE Serv- 
ice Center (1984). (CONF-840513—). 
From IEEE international conference on plasma science; St. 

Louis, MO, USA (14 May 1984). 

In modern accelerating structures, pulsed electron sources 
are obtained by passing a continuous beam of electrons through a 
bunching cavity. Space charge effects may be quite harmful in 
these devices since the cavity must both slow down some electrons 
and speed up others. To avoid the difficulties inherent in this 
method for high-current accelerators, the authors propose the fol- 
lowing scheme. Consider a microwave cavity. Let a TEM wave be 
launched down the transmission line shown with the fundamental 
TM/sub 01/ frequency of the cavity. The surface S is heated just 
below the electron emission level. For a half-cycle time, the elec- 
tric field of the wave points in a direction so as to cause electron 
emission off the heated surface S. In the next half-cycle, there is no 
electron emission. The result is a series of electron bunches with 
scale lengths equal to the wave half-period. Hence, the bunch 
length of the electron beam can be varied by changing the TEM 
wave frequency. The authors have begun to conduct a number of 
particle-in-cell simulations of this device with the 2-1/2 dimensional 
fully electromagnetic and relativistic code CCUBE. A typical parti- 
cle plot of the cavity-diode configuration is used. The plot shows 
that the beam is well-collimated and uniform while traversing the 
gap. More detailed studies of the emitted beam, including quantita- 
tive results for the emittance and beam temperatures are presented. 


4304 Storage Rings 
REFER ALSO TO CITATION(S) 4579, 4798, 4927, 4932, 4933, 4934 


4946 (BNL—38764) Conventional storage rings 
for x-ray lithography. — M.; Batchelor, K.; Galayda, 
J.; Halama, H.; Heese, R.; Hsieh, H.; Krinsky, S.; Murphy, 
J.; van Steenbergen, A, Vi ignola, G. ’ (Brookhaven National 
Lab., Upton, (USA) Oct 1986. Contract AC02- 
76CHO00016. 14p. NTIS, PC A02/MF A0Ol1; 1; GPO Dep. 
File Number D 187002394. 

A first pass at the design of a conventional magnet storage 
ring for x-ray lithogrphy is presented. Electron beam size and 
power specifications are given, followed by a first pass at a lattice - 
a 4-fold symmetric, gradient FODO cell lattice using B = 1.6 Tesla 
C-magnets. (LEW) 


4947 (CONF-861114—16) HISTRAP proposal: heavy 
ion storage ring for atomic physics, Olsen, D.K.; Alton, 
G.D.; Datz, S.; Dittner, P.F.; Dowling, D.T.; Haynes, D.L.; 
Hudson, E.D.; Johnson, J.W.; Lee, LY.; Lord, R.S. (Oak 
= e National Lab., TN (USA)). Nov 1986. Contract 
-840R21400. 4ip. NTIS, PC A03/MF AOl; 1; GPO 
Dep. File Number DE87001819. 
From 9. international conference on application of accelera- 
tors in research and ena: Denton, TX, USA e Nov ane 
HISTRAP, Heavy Ion Storage Ring for Atomic Physics, is 
a proposed 46.8-m-circumference synchrotron-cooling-storage ring 
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optimized to accelerate, decelerate, and store beams of highly 
charged very-heavy ions at energies appropriate for advanced 
atomic physics research. The ring is designed to allow studies of 
electron-ion, photon-ion, ion-atom, and ion-ion interactions. An 
electron cooling system will provide ion beams with small angular 
divergence and energy spread for precision spectroscopic studies 
and also is necessary to allow the deceleration of heavy ions to low 
energies. HISTRAP will have a maximum bending power of 2.0 
Tm and will be injected with ions from either the existing Holifield 
Heavy Ion Research Facility 25-MV tandem accelerator or from a 
dedicated ECR source and 250 keV/nucleon RFQ linac. 


4948 (DOE/ER/40238—1, pp 3021-3023) Los Alamos 
Proton 


.; Jason, 
NM). 1985. IEEE, 345 East 47th St., New York, NY 10017. 
File Number T186011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The authors describe the kicker system used by the Los 
Alamos Proton Storage Ring (PSR) for fast extraction of accumu- 
lated 800-MeV proton beam. The system has several severe con- 
straints in terms of rise time, field quality, and magnet dimensions. 
These are, in turn, defined by characteristics of the stored beam, 
ring lattice, and the allowable activation of ring components. 
Design methods to meet the constraints are outlined here and the 
authors describe the novel modulators that produce the fast pulses 
required. 


4949 (DOE/ER/40238—1, pp 3036-3038) Commission- 
ing and operation of the nuclear physics at SLAC, 
Koontz, R.F.; Miller, R.H.; Leger, G.K.; Iverson, R. (Stan- 
ford Linear Accelerator Center, CA). 1985. IEEE, 345 East 
47th St., New York, NY 10017. File Number TI86011479. 
(CONF-850504—Pt.2). Contract AC03-76SF00515. 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The new Nuclear Physics Injector (NPI) approved for con- 
struction in October of 1983 was completed by September of 1984, 
and delivered short pulse beams for SPEAR ring checkout in mid- 
October. Long pulse beams of up to 1.6 microsecond length were 
also demonstrated. The paper describes the start-up operation, re- 
views the performance characteristics, and discusses the beam 
transport optics used to deliver 1 to 4 GeV beams to nuclear phys- 
ics experiments in End Station A. The SLAC Nuclear Physics In- 
jector is in full operation! 


4950 (DOE/ER/40238—1, pp 3051-3053) Thermal and 
structural analysis of ring components by the finite the ele- 
ment method. Alforque, R.; Sharma, S. (Brookhaven Nation- 
al Lab., Upton, . 1985. IEEE, 345 East 47th St., New 
York, 10017. File Number 1186011479. (CONF- 
850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

In a previous report, a thermal study was made in order to 
determine the effects of a shift in the electron vertical orbital plane, 
and the resulting displacement of the wiggler photon beam striking 
the inner surface of the vacuum chamber. Since then, due to some 
changes in the physical parameters of the vacuum chamber, a new 
design had been developed. The new geometry is quite different 
from the one described in, due primarily to an increase in the 
chamber vertical aperture which was opened to 23 mm. from an 
initial opening of 6 mm. Subsequently, a new study was conducted 
for this new chamber design that included a structural analysis in 
order to determine the stresses and deflections of the vacuum 
chamber due to the combined thermal and mechanical loading. It 
should be noted that various geometrical models were analyzed 
before the final geometry was decided. This report will only de- 
scribe in detail the results of the thermal and structural analysis of 
the final geometry using the finite element code, ANSYS. 
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4951 (DOE/ER/40238—1, pp 3080-3082) Choice of po- 
sitron-producing energy in linac-injected e/sup +/-/ col- 
liders. Jialin, X. (Institute of High Energy Physics, Beijing, 
China). 1985. IEEE, 345 East 47th St., New York, 
10017. File Number TI86011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). ‘ ie. 

The optimum positron-producing energy in linac injected e/ 
sup +/-/ colliders is investigated from the average luminosity point 
of view. It has been found that with a fixed injector energy, E/sub 
t/, there exists a minimum injection time at E/sub +//E/sub t/ = 
1/4, where E/sub +/ is the positron-producing energy. This corre- 
sponds to the maximum of average luminosity when no single beam 
instability occurs. On the other hand, when the storable currents 
are limited by fast head-tail instability, the minimum injection time 
takes place at E/sub +//E/sub t/ = 1/3 while the maximum of 
average luminosity shifts to lower value. These results can be un- 
derstood because, besides the two competing physical processes, i.e. 
the number of positrons produced favors higher E/sub +/ and the 
damping time favors lower E/sub +/, now lower E/sub +/ gives 
higher instability threshold. For numerical calculations, the param- 
eters of Beijing Electron Positron Collider (BEPC) are used. 


4952 (DOE/ER/40238—1, pp 3113-3115) Beam life- 
time on the Daresbury SRS. Hughes, E.A.; Figura, G.L; 
Marks, N. (Daresbury Lab., England). 1985. IEEE, 345 
East 47th St. New York, NY 10017. File Number 
TI86011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 ao. ; 

¢ derivation of what is thought to be a novel expression 

for beam decay based on a model including gas desorption if given 
and its predictions compared to observed beam decays in the SRS. 
The model is shown to predict beam decay to within the accuracy 
of observation which represents a significant improvement over the 
simple exponential decay model. The SRS beam decay has been ob- 
served for a period of many months and statistical correlation used 
to separate variations in zero-beam lifetime (due to vacuum base 
pressure) from the faster decay due to radiation desorbed gas. Evi- 
dence is presented to show that lifetimes which do not correlate are 
indicative of machine malfunction such as low RF power or mis- 
aligned closed orbit. Therefore this decay analysis is an extremely 
useful indicator of the health of the storage ring. The recovery of 
the unbaked machine from a complete vacuum let-up has also been 
recorded in detail and this history is illustrated. 


4953 (DOE/ER/40238—1, pp 3246-3248) Electron in- 
jector designs for CERN-LEP, Rijksuniversiteit-Gent and 
self-focusing linacs. Tronc, D.; Perraudin, C.; Georges, J.P.; 
Setty, A. (Thomson CGR MeV, Buc, France). 1985. IEEE, 
345 East 47th St., New York, NY 10017. File Number 
TI86011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 ae oe, 

¢ authors present three recent electron injector designs 

characteristics of Thomson CGR MeV realizations. The quantita- 
tive need for high intensity electron beam further accelerated for 
conversion to neutrons or positrons is illustrated by the LEP injec- 
tor giving 15 A at 30 MeV for short pulses of 10 ns. The qualitative 
need for a good emittance and a narrow energy spectrum is illus- 
trated by the Rijksuniversiteit-Gent accelerator giving 20 to 50 mil- 
liamperes peak current from 1.5 MeV to 12 MeV. The energy 
spread is less than 1% at 2 MeV for a duty factor of 2%. The sim- 
plicity and compactness are illustrated by the Orion medical design 
giving 5 MeV for a 0.22 meter accelerating length at 100 milliam- 
peres. Simultaneous radial and axial beam focusing is achieved by 
the RF field alone. 


4954 (DOE/ER/40238—1, pp 3297-3301) Heavy ion 
storage rings for atomic physics. Franzke, B. (GSI, Darm- 
stadt, West Germany). 1985. IEEE, 345 East 47th St., New 
York, NY 10017. File Number 1186011479. (CONF- 
850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

A survey on the presently known storage and cooler ring 
projects for heavy ions is given. Some characteristic features of 


heavy ions is given. Some characteristic features of heavy ion stor- 
age and cooling are pointed out. The influence of proposed in-ring 
experiments using internal atomic or electron targets, laser radiation 
or colliding beam techniques on the ring designs is discussed in 
connection with a brief description of the heavy ion Experimental 
Storage Ring project ESR, which is part of the recently approved 
heavy ion synchrotron facility SIS/ESR at GSI/Darmstadt. 


4955 (DOE/ER/40238—1, pp 3308-3310) Pulsed X-ray 
source for non-invasive subtraction angiography. Wie- 
demann, H. (Stanford Synchrotron Radiation Lab., CA). 
1985. IEEE, 345 East 47th St., New York, NY 10017. File 
Number T186011479. (CONF-850504— Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

In recent years synchrotron radiation from electron storage 
rings has been found to be a highly effective source for iodine K- 
edge Digital Subtraction Angiography (DSA). The intense radi- 
ation available at 33 keV photon energy used in DSA provides 
maximum sensitivity to intraarterial iodine and essentially eliminates 
contrast due to nonvascular body structures. Arteries can be visual- 
ized with high resolution in spite of their constant motion. So far, 
high energy storage rings are required to produce hard X-rays at 33 
keV in sufficient intensity. For a dedicated source a lower energy 
and therefore smaller storage ring at reduced cost would be desira- 
ble. In this paper the potential and limitations of low energy stor- 
age rings as dedicated radiation sources for DSA are discussed. 
With high field pulsed magnets in a 1.2 to 1.5 GeV storage ring of 
about 10 m diameter the required photon intensity can be provided 
for DSA. Several photon beam lines can be installed at such a ring 


and of the order of 10,000 patients per year and beam line could be 
screened. 


4956 (DOE/ER/40238—1, pp 3354-3358) Proposals for 
synchrotron light sources. Teng, L.C. (Fermi National Ac- 
celerator Lab., Batavia, IL). 1985. IEEE, 345 East 47th St., 
New York, NY 10017. File Number T186011479. (CONF- 
850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

Ever since it was first applied in the 1960's synchrotron radi- 
ation from an accelerating electron beam has been gaining populari- 
ty as a powerful tool for research and development in a wide varie- 
ty of fields of science and technology. By now there are some 20 
facilities operating either parasitically or dedicatedly for synchro- 
tron radiation research in different parts of the world. In addition 
there are another 20 facilities either in construction or in various 
stages of proposal and design. 


4957 (DOE/ER/40238—1, pp 3368-3370) B 

reaches full scale operation. Muethaupt, G.; i 

a. G.V.; Flessner, H.H.; Hoberg, H.G.; Klotaz, 
-D.; Kuske, P.; Lehr, H.; Maier, R.; Martin, M.; Richter, 


R. (Berliner Elektron icherring-Gesellschaft fuer 
Synchrotronstrahlung mbH (BESS , Berlin, West Germa- 
ny). 1985. IEEE, 345 East 47th St., New York, NY 10017. 
File Number T186011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The Berlin Storage Ring for Synchrotron Radiation 
(BESSY) is now running in routine operation with stored currents 
of 600 mA (multi-bunch operation) with lifetimes of 3 h (increasing 
to 6 h at lower currents). The beam cross sections at the source 
points are o-/sub x/ = 0.2 mm and o/sub z/ = 0.5 mm at 600 mA 
and o/sub x/ = 0.2 mm and o/sub z/ = 0.15 mm at 10 mA. In- 
jection rates are higher than 0.5 A/min. 26 experimental stations 
equipped with 16 monochromators are in operation. Additional in- 
fortaation is given about single bunch operation, current limits and 
energy calibration of the electron beam by spin resonance depolar- 





4958 Ray ha geile pp 3371-3373) VUV radi- 
ation source Super-ACO. Zyngier, H.; Dael, A.; Damany, 
A.; Labeque, A.; Laclare, J.L.; Leleux, G.; Level, MLP.; 
Marin, P.C.; Monet-Descombey, Cc. Sommer, EM; Sou- 
chet, R. (VUV radiation source Super-ACO). 1985. IEEE, 
345 East 47th St., New York, 10017. File Number 
TI86011479. (CONF-850504—Pt.2). 
From Particle accelerator conference; Vancouver, Canada 
(13 “hoe —_ 
, the radiation source under construction at 
Gaal eaelen an de eden of Waa eetieeas 


4959 (DOE/ER/40238—1, pe 3374-3376) Undulator 
source for the SRS at Daresbury. Poole, M.W.; Walker, R.P. 
(Daresbury Lab., England) 158 1985. IEEE, 345 "Bast 47th St., 
New York, NY 10017. File Number T186011479. (CONF- 
850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May — 

A 1 m long undulator magnet has been installed in the SRS 
2 GeV electron storage ring. The results of magnetic tests on the 
permanent magnet system are presented and the observed effects on 
the electron beam are discussed. Studies of the visible radiation pro- 
duced by the device have commenced and initial results are de- 
scribed. 


4960 (DOE/ER/40238—1, ae PP 3377-3379) Storage ring 
design for a short wavelength FEL. Kim, K.J.; Bisognano, J.; 
Chattopadhyay, S.; Cornacchia, M.; Carren, A.; Halbach, 
K.; Jackson, A.; Lancaster, H.: Peterson, J.; Zisman, M.; 
Pelle ; & (Lawrence Berkeley Lab., CA). 1985. IEEE, 
345 t 47th St., New York, NY 10017. File Number 
TI86011479. (CONF-850504—Pt.2). Contract ACO03- 
76SF00098. 


From Particle accelerator conference; Vancouver, Canada 


13 May 1985 
¢ Thigh Gain Free Electron Laser (FEL) operating in a special 


bypass of a storage ring can provide tens of megawatts of coherent 
power at wavelengths shorter than 1000 A. The requirements on 
beam qualities are demanding - a few hundred amperes of peak cur- 
rent in an emittance of about 10~° m-rad with a relative energy 
spread of ~ 10~*. Designing an electron storage ring of the required 
characteristics involves a comprehensive analysis of the restrictions 
from, and relationships between, the FEL physics, the multiparticle 
beam phenomena and the ring lattice structure. In this paper, a 
summary of such a study is reported and some design examples are 
given. A more comprehensive account of this work will be present- 
ed elsewhere. 


4961 (DOE/ER/40238—1, pp 2697-2699) FFAG com- 
pressor and accelerator ring studied for the German spallation 
neutron source. Meads, P.F. Jr.; Wuestefeld, G. (Kernfors- 
chun; ge (KFA), Juelich, West Germany). 1985. IEEE, 
345 t 47th St., New York, NY 10017. File Number 
T1I86011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 ae 1985). 

the German spallation neutron source (SNQ), a design 

of an 1100 MeV proton linac is in progress. The goal of this linac 
will be a mean current of 5 mA, a repetition rate of 100 Hz and a 
pulse length of 250 ps. As an alternate to this approach, the authors 
are checking the feasibility of a circular machine that would be able 
to compress and to accelerate the beam. This ring would need an 
injection linac of 350 MeV. The final energy would be variable be- 
tween 1100 MeV and 1500 MeV. As a design goal, this circular ma- 
chine would deliver a mean current of 5 mA with a repetition rate 
of 100 Hz, and the length of the extracted pulse can be chosen be- 
tween 200 ns and 500 ns. This ring would greatly improve the spec- 
trum of applications of the spallation source, especially in the fields 
of neutrino-, muon- and epithermal-neutron research. 


4962 (DOE/ER/40238—1, pp 2700-2702) Collective ef- 
fects and lattice implications for an FEL bypass ring. Bisog- 
nano, J.; Jackson, A.; Zisman, M.S. (Lawrence Berkeley 
Lab., CA). 1985. IEEE, 345 East 47th St., New York, NY 
10017. File Number T186011479. (CONF-850504—Pt.2). 
Contract AC03-76SF00098. 
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From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

Optimizing the performance of a single-pass free electron 
laser (FEL) in a storage ring requires a stored beam having both a 
relatively high volume density and a low momentum spread. These 
requirements place severe constraints on storage ring design due to 
the impact of both coherent and incoherent multiparticle phenom- 
ena. In this paper the authors present approximate scaling laws that 
elucidate the relative importance of various lattice parameters, and 
they will describe a systematic approach (embodied in the comput- 
er code ZAP) to parameter selection. 


(DOE/ER/40238—1, 2715-2717) Lattice stud- 
ame of CRYRING. Heikkinen, P (ease Institute of Phys- 
ics, Stockholm, aan to8s. IREE, 345 East 47th St., 
New York, NY 10017. File Number T186011479. (CONF- 
850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

CRYRING is a small storage and acceleration ring for very 
heavy highly charged ions from an EBIS type ion source 
(CRYSIS). The kinetic energy range is from 100 keV/p TO 10 
MeV/p. The functions of the ring and the respective beam optical 
constraints are discussed. 


4964 (DOE/ER/40238—1, pp 2718-2720) CRYRING - 
a small storage and acceleration ring for heavy ions. Herr- 
lander, C.J.; Bagge, L.; Barany, A.; Borg, S.; Danared, H.; 
Heikkinen, P.; Hultber, =e S.; Liljeby, L, Lindblad, T. Re- 
search Institute of ysics, Stockholm, Sweden). 1985. 
TEEE, 345 East 47th St., New York, NY 10017. File 
Number T186011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

CRYRING is a facility for research in atomic, molecular 
and nuclear physics using a cryogenic electron beam ion source, 
CRYSIS, together with a RFQ linear accelerator as injector into a 
synchrotron ring, which can be used both for acceleration, decel- 
eration and storage of very highly charged, heavy ions. (CRYR- 
ING stands for CRYsis-synchrotron-RING, RFQ for Radio Fre- 
quency Quadrupole and CRYSIS for CRYogenic Stockholm Ion 
Source.) A lay-out of CRYRING in an available laboratory area is 
shown. In the ring itself experiments with a circulating heavy ion 
beam and merged or crossed beams of electrons, laser-photons, neu- 
trals and ions will be possible. Crossed ion beams will be available 
from a 400 kV accelerator. Injectors for negative (hydrogen) ions 
and electrons (intended for cooling as well as experiments) are in- 
cluded in the project. Regarding the extraction of accelerated 
heavy ions for nuclear and atomic spectroscopy, it should be em- 
phasized that the project aims at very heavy ions (Xe-U) which 
will be energetic enough to overcome the Coulomb barrier of 
heavy target nuclei. The different injectors can be separately used 
for experiments when not in operation for CRYRING. It should 
also be emphasized that since CRYSIS is a pulsed ion source, beam- 
sharing will be simplified, making it possible to run two or perhaps 
even three different experiments simultaneously. 


4965 (DOE/ER/40238—1, pp 2766-2768) Characteris- 
tics of large beam hole biperiodic accelerator structures. 
Chan, K.C.D.; Schriber, S.O. (Atomic Energy of Canada 
Ltd., Chalk River, Ontario). 1985. IEEE, 345 East 47th St., 
New York, NY 10017. File Number T1I86011479. (CONF- 
850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 —_ 1985). 

Large beam hole biperiodic RF structures operating at m/2 
mode with a/R of 0.31 and 0.51 have been studied. A larger beam 
hole reduces the amount of higher order mode excitations for 
modes with frequencies below the beam pipe cutoff frequency. Fur- 
ther reductions can be made by reducing the accelerating cell 
lengths. Endcell effects can be corrected by detuning the endcell; a 
residual field imbalance in the endcell remains because of the re- 
duced coupling coefficient caused by field leakage into the beam 
pipe. The dependence of the coupling coefficient and cell frequen- 
cy of a detuned cell has to be taken into account when a structure 
with a large tuning range is analyzed using a RLC equivalent cir- 
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cuit model. The reductions in the first neighbor coupling coefficient 
in the two structures with aperture radius 8 cm and 13 cm are re- 
spectively 0.023% and 0.056% per MHz increase in cell frequency. 


4966 (DOE/ER/40238—1, pp 2778-2779) Coaxial cav- 
ities with beam interaction. Mavrogenes, G.; Gallagher, W.J. 
(Argonne National Lab., IL). 1985. IEEE, 345 East 47th 
St. New York, NY 10017. File Number 1186011479. 
(CONF-850504—Pt.2). Contract W-31-109-ENG-38. 
From Particle accelerator conference; Vancouver, Canada 
(13 —— 
report considers the use of conventional center conduc- 
tor gap type cavities as well as the characteristics of several other 
novel cavities of transverse and crossed coaxial type. The study 
presents electron orbits for their design and electrical parameters. 


4967 (DOE/ER/40238—1, pp 2791-2793) Generation 
and distribution of radio-frequency power in LEP. Frisch- 
holz, H. (CERN, Geneva, Switzerland). 1985. IEEE, 345 
East 47th St., New York, NY 10017. File Number 
TI86011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 me Boe = 

ie beam energy in LEP Phase I at maximum luminosity is 

55 GeV. With a circulating current of 3 mA per beam, an effective 
cavity shunt impedance of 40 MOmega/m and RF power losses in 
the waveguide system of 7.5%, a total of 14.9 MW RF generator 
power is required for achieving this energy, the respective values 
for injection being 20 GeV and about 0.26 MW. This RF power is 
generated by 16 klystrons and supplied to the 128 accelerating 
structures via a WR 2300 waveguide system. Two klystrons, to- 
gether with 16 accelerating structures, the controls and associated 
waveguide system, form an RF unit. 


4968 (DOE/ER/40238—1, pp 2797-2799) Higher order 
mode couplers for normal conducting DORIS 5-cell cavities. 
Dwersteg, B.; Seesselberg, E.; Zolfaghari, A. (Deutsches 
Elektronen-Synchrotron DESY, Hamburg, West Germany). 
1985. TEEE, 345 East 47th St., New York, NY 10017. File 
Number T186011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 eo. 

e beam intensity of the DORIS e* -e~ storage ring is limit- 
ed to about 100 mA average circulation current as a result of insta- 
bilities driven by higher order RF cavity modes. Thus an investiga- 
tion has been made of the higher order mode impedances of the 
DORIS RF accelerator cavities. These cavities are the same as the 
normally conducting inductively coupled 500 MHz 5-cell structures 
used in PETRA. The results of the investigation were applied for 
the construction of inductive and capacitive attenuation antennae 
corresponding to specific mode spectra and mode impedances. The 
antennae must fit into the existing 35 mm pick up flanges of the 
cavities and in spite of these size and position limitations they must 
be efficient in reducing the shunt impedances of the dangerous 
modes. 


4969 (DOE/ER/40238—1, pp 2800-2802) SRS RF 
cavity windows. Dykes, D.M.; Garvey, T.; Poole, D.E.; 
Taylor, B. (Daresbury Lab., England). 1985. IEEE, 345 
East 47th St., New York, NY 10017. File Number 
1186011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 


(13 May 1985). 

Ge of the SRS storage ring was prevented for the last 
three months of 1983 by a succession of cavity window failures. In 
order to provide broadband and high coupling factors the SRS uses 
an aperture type window. Several failures were caused by the 
growth of high conductivity areas on the windows, resulting in ad- 
ditional local heating and eventual thermal runaway. Although on- 
line monitoring of the ceramic temperature was introduced it was 
necessary to reduce the SRS operating level to 1.8 geV to ensure 
adequate window lifetime. In order to explore the failure mecha- 
nism an extensive program of material analysis on damaged win- 
dows has been carried out. The merits of different anti-multipactor 
window coatings have been reassessed, and the advantage of 
copper black over alternatives, such as titanium, has been con- 
firmed. Improvements to the Daresbury coating system have been 


introduced. Theoretical and experimental studies of the electromag- 
netic field distribution in the region of the waveguide-cavity transi- 
tion have led to a change in window location, and operation in a 
test cavity confirmed that this produced the expected temperature 
reduction. All SRS windows have now been modified and full 2 
GeV operation restored. 


(DOE/ER/40238—1, pp 2815-2816) Reduction of 
multipacting in an accelerator cavity. Boni, R.; Chimenti, V.; 
Fernandes, P.; Parodi, R.; Spataro, B.; Tazzioli, F. (Labora- 
tori Nazionali di Frascati dell-INFN, Italy). 1985. IEEE, 
345 East 47th St., New York, NY 10017. File Number 
TI86011479. (CONF-850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The choice of a suitable geometry in designing a radio-fre- 
quency cavity for e* e~ storage ring allows the reduction of multi- 
pacting (MP) discharges. The authors have studied the behavior of 
resonant electron discharges in the RF cavity of the Adone storage 
ring in Frascati, that shows a broad MP barrier in the 35 to 70 kV 
range of the accelerating voltage. It can be explained by one point 
MP on the end-plates of the resonator. Their computer simulations 
of the trajectories of electrons in the RF fields of the cavity clearly 
show multipacting trajectories in that region of the cavity at about 
that field level. On the base of their experimental measurements and 
simulations, the design of a new RF cavity, multipactor free in the 
end-plates region, is presented. 


4971 (DOE/ER/40238—1, pp 2834-2836) Development 
«ny: Kean T. Ae ee Yama- 
Kageyama, T.; Akemoto, M.; Mizuno, H.; "Takata, 
K. Nadio Lab. for High Energy Physics, Ibaraki-ken, 
San 1985. TEEE, 345 East 47th St., New York, NY 
10017. File Number T1I86011479. (CONF-850504—Pt.2). 
From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 
Normal conducting 508 MHz cavities of alternating periodic 
structure (APS) with nine accelerating cells will be installed in the 
TRISTAN main ring (MR). The structure is biperiodically loaded 
with straight disks. The cells are coupled only electrically through 
the beam aperture of a 100 mm diameter and the coupling constant 
is about one percent. The length of the coupling cell is 15 mm. The 
parameters of the cavity were calculated by SUPERFISH and are 
listed. 


4972 Superconducting materials for the SSC. Scanlan, 
R.; Royet, J.; Taylor, C.E. (Lawrence Berkeley Lab., 
Berkeley, CA). pp a of Advances in cryogenic engi- 
neering: ma 2. Reed, R.P.; Clark, A.F. New 
York, NY; Plenum a (1986). (CONF- '850814—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 

The proposed Superconducting Supercollider presents sever- 
al new challenges with regard to materials for dipole magnets. One 
design requires a NbTi superconductor with J /SUB c/ (5T) great- 
er than 2400 A/mm?, whereas the Tevatron recently completed at 
Fermilab required a J /SUB c/ (5T) = 1800 A/mm? In addition, 
the high field design requires a conductor with a filament diameter 
of about 2.5 ym, if correction coils are to be eliminated. Finally, 
the high field design utilizes a 30-strand cable which again is a sig- 
nificant increase from the 23-strand cable used in the Tevatron. 
This paper describes the results of recent R and D programs aimed 
at meeting the stringent material requirements for the SSC. 


4973 Critical current studies on fine filamentary NbTi 
accelerator wires. Garber, M.; Sabatini, R.L.; Sampson, 
W.B.; Suenaga, M. (Brookhaven National Lab., Upton, 
NY). pp 707-714 of Advances in cryogenic engineering: ma- 
terials, Vol. 32. Reed, R.P.; Clark, A.F. New York, NY; 
Plenum Press (1986). (CONF-850814—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 
The magnets for the Superconducting Super Collider, a 
energy proton colliding beam accelerator, require a superconductor 
with very high current density (> 2400 A/mm? at 5 T) and very 
small filaments ( about 24 m in diameter). Previous work has 





shown that by controling the formation of Cu,Ti compound parti- 
cles on the filament surfaces it is possible to make fine filamentary 
NbTi wire with high critical current density. The performance of 
multi-filamentary wire is characterized by the current density and 
the quantity “n” which describes the superconducting-normal tran- 
sition. Micrographs of wires having high J /SUB c/ and high n 
show smooth, uniform filaments. Recently wires of very high criti- 
cal current and high n have been produced in experimental quanti- 
ties by commercial manufacturers. 


4974 Fine filamentary NbTi wires. 
Kreilick, T.S.; Gregory, E.; Wong, J. (Supercon Inc., 
Shrewsbury, MA). pp 739-745 of Advances in cryogenic en- 
Gort, NY materials, Vol. 32. Reed, R.P.; Clark, A.F. New 
ork, Plenum Press (1986). (CONF-850814—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug a 

The present interest in NbTi composite conductors with 
very fine filaments has developed because of the requirements of 
the Superconducint Super Collider. The Fermilab Tevatron utilizes 
wire with 8 pm diameter filaments; the SSC may require wire with 
less than 3 ym diameter filaments. The reduction in filament diame- 
ter means that, while Fermilab wire required 2,000 filaments, a 
similar size wire for the SSC will require 40,000 or more filaments. 
Conventional techniques of billet assembly will no longer suffice. 
Recent improvements in billet design, material preparation, and 
billet assembly techniques have resulted in a production size NbTi 
billet containing 4,164 filaments. Extensive development of thermo- 
mechanical processing schedules has enabled us to optimize the 
critical current density in this material to a distinctly higher level 
than has been previously reported. Experiments have been started 
to explore the feasibility of scaling this material to a 40,000 filament 
conductor. 


4975 Magnetization and critical currents of NbTi wires 
with fine filaments. Ghosh, A.K.; Sampson, W.B. (Brookha- 


ven National Lab., Langa! ) - pp 809-815 of Advances in 


cryogenic engineerin: Vol. 32. Reed, R.P.; 
Clark, A.F. a York, NY: Plenum Press (1986). (CONF. 
850814—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA > Aug 1985). 

In high energy accelerators such as the SSC, the magnetiza- 
tion of the superconductor is an important component in determin- 
ing the harmonic fields at injection ( about0.3T). In an effort to 
reduce these residual fields, interest has focused on NbTi conduc- 
tors with fine filaments which are expected to have a reduced mag- 
netization as dictated by the critical state model. With this in view, 
the magnetization and critical currents were measured at 4.3K for a 
set of NbTi wires with filament diameters, d, ranging from 1.0 to 
5.0 microns. The data show that, although the magnetization scales 
linearly with d, it does not do so with the product J /SUB c/ d for 
d less than 3 ym. However, at these d values, the critical transport 
current density, J /SUB c/ , of NbTi was observed to decrease rap- 
idly as a function of d. The origin of this J /SUB c/ degradation 
and its effect on the scaling of magnetization within the framework 
of the critical state model is explored. We also examine the question 
of the observed asymmetry of the hysteretic magnetization. 


44 INSTRUMENTATION 


(IAEA-TECDOC—380, pp 99) Instrument main- 
caene service for Mediterranean pollution monitoring. Bari- 
sic, T. Jun 1986. NTIS (US Sales Only), PC A06/MF AO1. 
File Number DE87700127. 

In International Laboratory of Marine Radioactivity biennial 
report, 1983-1984. 


4977 (IAEA-TECDOC—380, pp 101) Selection of ana- 
lytical equipment for the Kuwait Action Plan Projects. Bari- 
sic, T.; Fowler, S.W. Jun 1986. NTIS (US Sales Only), PC 
A06/MF A01. File Number DE87700127. 

In International Laboratory of Marine Radioactivity biennial 
report, 1983-1984. 
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4978 (IAEA-TECDOC—380, pp 105) Instrument 
maintenance mission in Cuba. Barisic, T. Jun 1986. NTIS 
(US Sales Only), PC A06/MF AOl. File Number 
DE87700127. 

In International Laboratory of Marine Radioactivity biennial 
report, 1983-1984. 


(INIS-BR—537-Vol.2) ee f the 1. Gen- 
“uk Ciaeeinat tidaaa teen Vol. 2. (Associacao Brasi- 
leira de Energia Nuclear, Rio de Janeiro). 1986. 443p. 
Portuguese). (CONF-860343—Vol.2). NTIS (US 
Only), PC A19/MF A0O1. File Number DE87700036. 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

The proceedings of I General Congress of Nuclear Energy 
are presented. All fields related to nuclear energy are enclosed. In 
the second part the following fields are shown: reactor instrumenta- 
tion and control, nuclear medicine, radioisotopes uses, fuel cycle 
and radiation protection. 


4980 (INIS-BR—537-Vol.2, pp vp) Control and instru- 
mentation area at CNEN: perspective and actual period. 
Mello, HLA. di de. “CGastiante de Engenharia Nuclear, Rio de 
Janeiro, Brazil). 1986. (In Portuguese). NTIS (US Sales 
Only), PC A19/MF AOl. File Number DE87700036. 
(CONF-860343—Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

The Brazilian Atomic Energy Commission (CNEN) has re- 
cently inaugurated its new Instrumentation and Control Laborato- 
ry, at the Instituto de Engenharia Nuclear, and with this event gave 
an important step towards the development of know-how in this 
area. This paper makes an historic review of the situation in Brazil, 
describes actual and planned projects, and discuss the transference 
of this technology to the Brazilian Industry. 
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REFER ALSO TO CITATION(S) 3544, 3570, 3584, 3781, 3782, 4600, 4689, 
6168, 6257 


(BNL—38692) Semiconductor detectors and read- 
out electronics: present directions and outstanding problems. 
Radeka, V. (Brookhaven National Lab., Upton, NY (USA)). 

1986. Contract AC02-76CH00016. 10p. (CONF- 
8603109—7). NTIS, PC A02/MF A0l; GPO Dep. File 
Number DE87001464. 

From 4. European symposium on semiconductor detectors; 
Munich, F.R. Germany (3 Mar 1986). 

A brief discussion is given of the status of semiconductor de- 
tectors, including microstrip detectors, charge-coupled devices, and 
semiconductor drift devices. Radiation damage and monolithic inte- 
gration of readout electronics are also covered. (LEW) 


4982 (CONF-861006—1) Evaluation of a thin CaF2(Eu) 
scintillator for detecting tritium. Chiles, M.M. (Oak Ridge 
National Lab., TN (USA)). 1986. Contract AC05- 
840R21400. 4p. NTIS, PC A02. File Number DE87001690. 

From Nuclear power systems symposium; Washington, DC, 
USA (29 Oct 1986). 

The primary objective of this project was to investigate the 
feasibility of using a CaF.(Eu) scintillator for detecting low-energy 
beta particles from tritium. A proof-of-principle detector was de- 
signed to flow tritium-spiked nitrogen gas across the surface of a 
thin scintillator, which was optically coupled between two low- 
noise photomultiplier tubes. Electronics for operating two photo- 
multiplier tubes in coincidence eliminated most of the tube noise 
pulses and allowed detection of small pulses from the low-energy 
tritium beta particles. 
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4983 (CONF-8510364—2) Scintillation techniques and 
optical devices: summary report of the working group. Bross, 
A.; Ruchti, R. (Fermi National Accelerator Lab., Batavia, 
IL (USA); Notre Dame Univ., IN (USA)). Feb 1986. Con- 
tract AC03-84ER80145. 22p. (UND-HEP—86-RR0O1). 
NTIS, PC A02. File Number DE87000595. 

From Workshop on new solid-state devices for high energy 
physics; Berkeley, CA, USA (28 Oct 1985). 

Use of optical fiber techniques particularly in particle track- 
ing is discussed. Fundamental aspects of scintillating tracking detec- 
tors using the fiber-optic waveguide are described, including candi- 
date core materials, fiber manufacture, properties of the scintillation 
materials and waveguides, attenuation length, and radiation resist- 
ance. The general consensus is expressed that most of the basic 
building blocks needed for fiber detector readout exist but require 
optimization. Attention is given to the imaging system components, 
including image intensifiers, electronic cameras, and digitizing sys- 
tems. Also of concern is the ability of scintillating fiber detectors to 
handle high rates due to their granularity. Requirements for trigger- 
ing are given. Also discussed are tracking, photodiode devices, and 
calorimetry. (LEW) 


4984 (OE/ER/40033—111) CDF leading particle 
spectrometers. Goulianos, K. (Rockefeller Univ., New York 
(USA); Comitato Nazionale per I'Energia Nucleare, Frascati 
(Italy). Lab. Nazionali di Frascati; Pisa Univ. (Italy); Istituto 
Nazionale di Fisica Nucleare, Pisa (Italy)). 1986. Contract 
AC02-81ER40033. 7p. (CONF-860977—1). NTIS, PC A02/ 
MF AO1; 1; GPO Dep. File Number DE87000384. 

From Antiproton ’86: European symposium on nucleon-an- 
tinucleon interactions; Thessalonika, Greece (1 Sep 1986). 

We describe the design of the CDF silicon strip detector 
leading particle spectrometers and report on a feasibility test per- 
formed at the Fermilab Tevatron using a prototype four-detector 
telescope. 


(IAEA-TECDOC—371, pp 7-16) Introduction to 
i materials. Coombs, M.A.; Thomas, J.A. (Uni- 
formed Services Univ. of the Health Sciences, Bethesda, 
MD, USA). May 1986. NTIS (US Sales Only), PC A12/MF 
A01. File Number DE87700023. 

In Nuclear and related techniques in parasitology. A labora- 
tory manual. 

The purpose of this chapter is to provide the researcher with 
basic information on the physics of radioactive materials and the 
nature and detection of radiations emitted by these materials. A de- 
tailed knowledge of nuclear structure and radiation physics is not 
needed for most radioisotope applications, but a basic understand- 
ing of these subjects is essential for proper choice of radiation de- 
tection instrumentation and radiation protection methods for a spe- 
cific experimental procedure. 3 tabs. 


(AEA-TECDOC—380, pp 22-23) Gamma-X 
mneuenins of natural and artificial radionuclides. Holm, E.; 
Whitehead, N.E.; Zombori, P. (International Atomic 
Energy Agency, Monaco-Ville, Monaco. Lab. of Marine 
Radioactivity; Hungarian Academy of Sciences, Budapest. 
Central Research Inst. for Physics). Jun 1986. NTIS (US 
Sales Only), PC A06/MF A0Ol1. File Number DE87700127. 

In International Laboratory of Marine Radioactivity. Bienni- 
al report 1983-1984. 


4987 Se ee 1, pp vp) Time spectrometer 
arrangement for positron life time measurement to study irra- 
diation damage. Santos, G.R. dos; Goncalves, Z.C. (Insti 

de Engenharia Nuclear, Rio de Janeiro, Brazil). 1986. (In 
Portuguese). NTIS (US Sales Only), PC A19/MF A01. File 
Number DE87700030. (CONF-860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

A time spectrometer mounted, tested and optimized to deter- 
mine positron life time in materials constitutes one of the techniques 
used to study radiation damage. Using a simultaneous Co gamma 
ray source.The time resolution function was obtained with 390 ps 
FWHM and 1172 ps FWTM. Several positron life time measure- 
ments in organic and inorganic materials such as cycle-hexan, 


teflon, sodium, steel, zinc, copper, aluminium and other, were ob- 
tained and compared to the results from literature, showing that the 
time spectrometer is ready to be used to the proposed studies. 


4988 (INIS-BR—537-Vol.2, pp vp) Angular and energy 
different detector for beta radiation 


dependence of fields, 
Caldas, L.V.E.; Regulla, D.F. (Instituto de Pesquisas Ener- 
icas e Nucleares, Sao Paulo, Brazil; haft fuer 
trahlen- und Umweltforschung m.b.H. Muenchen, Neuher- 
berg, Germany, F.R.. Inst. fuer Strahlenschutz). 1986. (In 
Porta guese). NTIS (US Sales Only), PC A19/MF A01. File 
Number ser DE87700036. (CONF-860343—Vol.2). 
From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 
The thermoluminescent dosemeters of LiF, graphite-mixed 
LiF, CaFe:Mn, CaF2:Dy and ultra-thin BeO:Li, LieB,O7:Ag, Cu 
and CaSQ,:Tm were studied as to their angular (between 0 and 
180°) and energy dependence when exposed to ®Sr + ™Y, TI 
and ™’Pm beta radiation. A strong angular dependence was ob- 
served. Among all tested samples, the CaSO,:Tm dosemeters 
showed the lowest energy dependence. Only the thermally stimu- 
lated exoelectron emission detectors of BeO (thickness 1000A) 
showed the ideal behaviour of energy independence. The sample 
thickness influence was clearly visible from this study. 


getter PP vp) gerne d of acci- 

ae using thermoluminescence of dental restorative porce- 

lains. Mauricio, C.L.P.; Rosa, L.A.R. da; Cunha, P.G. da. 

(Instituto de Radioprotecao e Dosimetria, Rio de arat 

Brazil). 1986. (in Portuguese). NTIS (US Sales Only), PC 

Volz). AO01. File Number DE87700036. (CONF-860343— 
01.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

The thermoluminescence (TL) properties of dental restora- 
tive porcelain were investigated with the aim of using this material 
as a TL dosemeter to estimate high doses in radiological accidents. 
The irradiations were carried out with a ®Co gamma source and X 
rays with effective energies from 29 to 95 KeV. The samples have 
a limit of detection at about 50R and their reproducibility is better 
than 15%. Linearity was observed from 50 to SOOOR. 


4990 (INIS-BR—537-Vol.2, pp vp) CaSQ.: Dy + 
luminescent dosemeters. Campos, 


Teflon thermol L.L. (Insti- 

tuto de Pesquisas Energeticas e Nucleares, Sao ae 

Brazil). 1986. (In Portuguese). NTIS (US Sales Only), PC 

vol. A01. File Number DE87700036. (CONF-860343— 
Ol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

A pellet dosemeter of CaSO,: Dy + Teflon was developed 
at IPEN. CaSQ,: Dy thermoluminescent phosphor, grown in the 
Dosimetric Materials Production Laboratory was chosen, due to its 
high sensitivity, ease of preparation and comparatively low cost. 
Pellets were produced by cold pressing and sintering a mixture of 
CaSQ,: Dy and Teflon powders. Extensive work was done to study 
in detail all CaSQ,: Dy pellets characteristics from the point of 
view of dosimetry with the purpose of introducing it in the routine 
use. A filter combination providing an energy independent response 
from 20 KeV to 1.25 MeV was obtained. The dosemeter consists of 
three pellets sealed between two thin plastic sheets and placed 
under plastic and lead filters. The combination of these tree filters 
allows the exposure as well as the energy determination of an un- 
known source. 


4991 (INIS-BR—537-Vol.2, pp vp) Proposal and verifi- 
cation of digital densitometer-microcomputer interface for 
data colletion. Muniz, F.J.; Lorenzoni, L.F. (Centro de De- 
senvolvimento da Tecnologia Nuclear, Belo Horizonte, 
Brazil). 1986. (In Portuguese). NTIS (US Sales Only), PC 
Vola A01. File Number DE87700036. (CONF-860343— 
1.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

This work presents the development of an interface, which 
improves the entrance process in a computerized data system for 





radiological control. This device connects automatically a digital 
densitometer, allowing the data storage for further processing. Its 
main advantages are the following: (a) the efficiency of the system 
is increased, due to the smaller interference of accidental errors; (b) 
lower time and cost by processed dosimetric film. This system has 


(INIS-BR—537-Vol.2, pp vp) Multichannel ana- 
lizers - channels 1024 and 4096. Soares, M.; Cunha e 
ina, M.A. da. (Instituto de Nuclear, Rio de 
Janeiro, Brazil). 1986. (In Portuguese). NTIS (US Sales 
Only), PC A19/MF A0Oi. File Number DE87700036. 
(CONF-860343—Vol.2). 
po oh general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 
paper describes the technique and the results obtained 
in the development of multichannel analizers in the last 3 years at 
the Instituto de Engenharia Nuclear. 


pong (INIS-BR—537-Vol.2, Obedia vp) Gaussian amplifier 

for nuclear spectrometry. Obadia, ituto de Engen- 
haria NTIS’ Rio de Janeiro, Brazil). 1986. (In Portu- 
eS (US Sales Only), PC A19/MF AOl. File 

ber DESTIN0G6 (CONF-860343—Vol. 2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

One of the major goals of nuclear spectrometry is the deter- 
mination of the energy spectrum of a radioactive source. To meas- 
ure this spectrum with electronic instrumentation one needs to use 
a nuclear spectrometry chain of which the amplifier is part of, and 
whose filter shaping considerably influences the final energy resolu- 
tion achieved. The amplifier released accomplishes a 7th order 
Gaussian filter shape with Taylor series approximation synthesized 
by the Shifted Companion Form and mounted using only electronic 
components available in Brazil. The final version has been tested 
and the results showed a very good performance and the energy 
resolution achieved was equivalent to the imported models. 


4994 (INIS-BR—537-Vol.2, 2 PP vp) Unfolding of scintil- 
lation spectrum obtained with the use of NE-213 detectors 
compared to time-of-flight measurements. Antunes, L.J.; 
Boerker, G.; Klein, H.; Bulski, G. (Instituto de Engenharia 
Nuclear, Rio de Janeiro, a Physikalisch-Technische 
Bundesanstalt, Braunschweig, Germany, ib Stuttgart 
Univ., Germany, F.R. Inst. Strahlenphysik 1986. (in 
Portuguese). NTIS (US Sales Only), PC asym A01. File 
Number DE87700036. (CONF-860343—Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

energy distribution of a ‘monoenergetic’ and a ‘white’ 

neutron source were determined with an NE 213 detector system 
by neutron time-of-flight spectroscopy and by the unfolding of the 
simultaneously measured scintillation pulse height spectra. Both the 
neutron detection efficiency necessary for the normalization of the 
TOF spectra and the set of reference spectra used in the matrix in- 
version procedure were calculated by Monte Carlo simulations 
based on identical data sets. The fluence distributions resulting from 
these different methods agreed reasonably well over the entire 
energy range. In particular, the integrated fluence of well isolated 
peaks agreed within the 2% uncertainty estimated for this ratio. 


4995 (INIS-BR—537-Vol.2, 1, Be vp) Linearity and reso- 
lution characteristics of two NE-213 scintillation detectors. 
Suita, J.C.; Auler, L.T.; Silva, A.G. da; Silva, Aucyone A. 
da. ituto de Engenharia Nuclear, Rio de aoa 
Brazil). 1986. (In Portuguese). NTIS (US Sales Only), PC 
vole A01. File Number DE87700036. (CONF-860343— 
O12). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

Experimental results on the energy resolution and linearity 
as a function of energy of two NE-213 scintillation detectors of di- 
mensions 1,5’ x 1,5’ 0 and 2’ x 2’ 0 are presented for use in neutron 
spectroscopy. 
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jen eee 2, pp vp) Simple routine for 
and evaluation of the system functional characteristics 


for gamma spectrometry. Villar, H.P.; Melo, M.C. de. (Pre- 

feitura da Cidade do Recife, Brazil). 1986. (In Portuguese). 

NTIS (US Sales Only), PC A19/MF AOl1. File Number 
DE87700036. (CONF-860343—Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 

Brazil (17 Mar 1986). 

Gamma are instruments widely used in many 


tics (FWHM, area, etc.) as the characteristics of the photopeak re- 
spective. The stability, linearity of response, energy resolution an 
peak efficiency for each system were studied. Gamma standards in 
the energy range of 60-1275 KeV were employed, and each charac- 
teristic was studied for several operation voltages. The results 
showed that both systems were working properly. The methodolo- 
gy proposed herein, though simple, was truly effective, and can be 
used without any restrictions for testing similar equipments. 


a0 (INIS-BR—537-Vol.2, pp vp) Experimental 

of fast neutrons cross sections. suite, = C; 
Cabral S.C.; Auler, L.T.; Antunes, L.J.; Silva, Aucyone A. 
da; Silva, A. G. da. (Instituto de Engenharia Nuclear, Rio de 
Janeiro, Brazil). 1986. (In Portuguese). NTIS (US Sales 
Only), PC A19/MF AOl. File Number DE87700036. 
(CONF-860343—Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

The fast neutrons facility installation at TEN is described. 
This facility uses the available variable energy deuteron beam of a 
CV-28 cyclotron to produce ‘monoenergetic’ neutrons in the 8 to 
17 MeV range by (d,n)*He reaction, and will be used for measure- 
ments of (n,x) cross sections by the activation method. 


= (INIS-BR—537-Vol.2, pp vp) Construction of a 

neutron detector prototype. Pombo, J.B.S.M_.; 
came R.F. (Centro de Desenvolvimento da Tecnologia 
Nuclear, Belo Horizonte, Brazil). 1986. (In Portuguese). 


NTIS (US Sales Only), PC A19/MF AOl. File Number 
DE87700036. (CONF-860343—Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

Description and testing of a set-powered neutron detector 
and related current measurement electronics, in construction at 
Centro de Desenvolvimento da Tecnologia Nuclear (CDTN), are 
presented. The cylindrical detector has a 9-wire cobalt emitter, In- 
conel 600 tubing collector and sinterized alumina electrical insula- 
tion. The bifilar signal cable is plugged to the detector through a 
SHV connector. Preliminary testing has given information about 
dielectrical properties of the set and impurities of the materials (by 
means of activation analysis). The tests, allowed the verification of 
the detector response to the neutron flux, the stability and repro- 
ducibility of this response, and also the evaluation of sensitivity to 


4999 (INIS-BR—537-Vol.2, pp vp) Development of an 
alpha detector using photodiodes. Khoury, H.J.; Melo, F.A. 
de; Santos, A.J. (Pernambuco Univ., Recife, Brazil. Dept. 
de Energia Nuclear). 1986. NTIS (US Sales Only), PC 
A19/MF A01. File Number DE87700036. (CONF-860343— 
Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

Photodiode BPY-12 can be used as a detector of alpha parti- 
cles. Its working principle is similar of the semiconductor detectors. 
Energy resolution and efficiency are 25 KeV and 7% respectively. 
Response of this detector was linear with the alpha particle energy. 
The results shown that a common photodiode can be used as a well 
performing alpha detector. 
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5000 tees 2, pp vp) Utilization of 
common gamma and gamma-gamma coincidence spectrometry 
for detection of positron or cascade gamma rays emitter ra- 
dioisotopes. Nascimento Filho, V.F. do; Barros Ferraz, E.S. 
de. (Sao Paulo Univ., Piracicaba, Brazil. Escola Superior de 
— Luiz de Queiroz; Centro de woe See na 

icultura, Piracicaba, Brazil). 1986. a. 
Niis (US Sales Only), PC Al9/MF As File 
DE87700036. (CONF-860343—Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

The detection sensitivity was evaluated for detection of posi- 
tron or cascade gamma-ray emitter radioisotopes by common (with- 
out coincidence) and gamma-gamma coincidence spectrometry, em- 
ploying 3 x 3’ plane and well types Nal (TI) scintillation crystals. 
The sensitivity was estimated as the minimum detectable specific 
activity to reach 10% standard deviation in the measurement the 
radioactivity, using 100 and 1000 minutes for background detection. 


5001 (INIS-BR—537-Vol.2, vp) Development of 
plastic scintillators for use in the ; fled of radioprotection and 
environmental monitoring. Mesquita, C.H. de; Hamada, 
M.M.; Chandra, U. (Instituto de —- Energeticas e 
Nucleares, Sao Paulo, Brazil). 1986 S (US Sales Only), 
PC A19/MF AOl1. File Number DE87700036. (CONF- 
860343—Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

A plastic scintillator detector based on available know how, 
for applications in radiological protection - whole body counting, 
continuous monitoring of air and measurement of low level alpha 
and beta radioactivity environmental samples is described. Results 
of method of preparation of the plastic scintillator using styrene 
monomer and PPO (scintillator), POPOP (wave lenght shifter) are 
described. For measurement of gamma radiation point sources of 
Co, 87Cs and 151 were used and detected with plastic scintilla- 
tor detectors prepared with various concentrations (% by weight) 
of PPO. The data of relative pulse heights are presented. For meas- 
urement of alpha and beta radioactivity in environmental samples, 
thin discs of plastic detector were machined and polished. 


5002 (INIS-BR—537-Vol.2, pp vp) Optimization of 
thorium and uranium isotopes measuring method in excre- 
tions. Fonseca, A.M.G. da; Dantas, B.M. (Instituto de Ra- 
dioprotecao e Dosimetria, Rio de Janeiro, Brazil). 1986. (In 
Portuguese). NTIS (US Sales Only), PC A19/MF A01. File 
Number DE87700036. (CONF-860343—Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

A selective analysis method was performed for thorium and 
uranium isotopes. Modifications were added to the conventional 
methods in order to improve the chemical yield and to reduce the 
detection limit. This reduction improve the assessment of internal 
contamination in ocuppationally exposed workers. 


5003 (INIS-BR—537-Vol.2, pp vp) Effect of anthoro- 
parameters in a whole counting 


procedure to 
abnormal levels of radioactivity. Sacchetto, E.D.; Mesquita, 
C.H. de; Deus, S.F. (Instituto de Pesquisas Energeticas e 
Nucleares, Sao Paulo, Brazil). 1986. NTIS (US Sales Only), 
PC A19/MF AOl. File Number DE87700036. (CONF- 
860343—Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

Two criteria to evaluate the limit level of abnormal radioac- 
tivity measurement on whole-body counter are discussed. The first 
take in account the sample mean added with three standard devi- 
ation. The second suppose that limit would be established to each 
individual according its own anthoropometrics parameters such 
weight (W) height (H), total body potassium (TBK) and body fat 
(F). The experimental data shown that the criteria using anthoropo- 
metric parameters improve the evaluation. 


5004 (INIS-BR—537-Vol.2, pp vp) Determination of 
photoelectric counting efficiency in a whole body counter 
using Monte Carlo method and a small Sin- 
clair type (16K). Fernandes Neto, J.M.; Mesquita, C.H. de; 
Deus, S.F. (Sao Paulo Univ., Brazil. Centro de Medicina 
Nuclear; Instituto de Pesquisas eee e Nucleares, Sao 
Paulo, Brazil). 1986. NTIS (U es Only), PC A19/MF 
A01. File Number ES TTO0G. (CONF 800543 Volz). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

It was developed a program in Basic language applied to 
Sinclair type personal computer. The code is able to calculate the 
Whole counting efficiency when applying a cillindrical type detec- 
tor. The scope of the code made use of the Monte Carlo Method. 


5005 (INIS-BR—537-Vol.2, pp vp) IRD (instituto de 
Radioprotecao e Dosimetria) whole body counter unit . Oli- 
veira, C.A.N. de; Lourenco, M.C.; ies ae Ramaee H.K.B. — 
Freire, B.L.V.; Cunha, P.G. da. (Instituto de Radiopro 
e Dosimetria, Rio de Janeiro, Brazil). 1986. (in Portuguese). 
NTIS (US Sales Only), PC A19/MF AO1. File 
1DE87700036. (CONF-860343—Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil = Mar 1986). 

In order to complement the monitoring program for assess- 
ment of internal contamination in occupationally exposed workers, 
the IRD/CNEN has implemented in 1985 the IRD Whole Body 
Counter Unit. This unit was specially designed to detect a variety 
of internally deposited radionuclides which emit photons in the 
energy range of 15KeV to 3MeV. A monitoring room was con- 
structed with 2.5x 2.5x 2.5m internal dimensions, 15cm thick steel 
walls, lined with lead, cadmium and copper sheets. The facilitity is 
equipped with three ‘Phoswich’ detectors and two different size 
Nal (TI) detectors. Amplifiers and analysers are used to interpret 
the detectors signals and give quantitative information about the ac- 
tivity and the energy of the radiation emitted by the measured sub- 
ject. 


5006 (INIS-BR—537-Vol.2, pp vp) Nuclear measurer 

of thickness for fuel elements plate. Banados Perez, H.E. (In- 

stituto de Pesquisas Energeticas e Nucleares, Sao Paulo, 

Brazil). 1986. (In Portuguese). NTIS (US Sales Only), PC 

vol. A01. File Number DE87700036. (CONF-860343— 
1.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

It has been developed an automatic instrument to measure 
the thickness of the aluminum cladding of nuclear fuel plates using 
the beta back-scattering technique. Furthermore an special software 
for a Microcomputer Apple II has also been developed to calibrate, 
operate, compile data and deliver results in graphic and tabulated 
form through a video-display or a printer. The measurements are 
performed on each face of the plaque which is divided into 2 parts 
with 12 thickness measurement positions each. With this system its 
possible to measure thickness in aluminum in the range of 250 to 
450ym with an accuracy of 12m. 


5007 (INIS-BR—537-Vol.2, pp vp) Determination of 
gamma (Co) radiation fields with dosimetric films and ioni- 
Sation chamber, Las, W.C.; Caldas, L.V.E. (Instituto de Pes- 
— Energeticas e Nucleares, Sao Paulo, Brazil). 1986. 
ortuguese). NTIS (US Sales Only), PC A19/MF AO1. File 
Neniber DE87700036. (CONF-860343—Vol.2). 

From 1. congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

The radiation fields of two ©Co sources have been deter- 
mined by utilizing dosimetric films. The same study has been done 
with ionization chambers in air and inside a lucite phantom by 
varying its position every 1 cm, making its positioning in the radi- 
ation beam easier. Relative values of exposure rate have been ob- 
tained for each source at a certain source to detector distance, at 
the radiation beam center and in the horizontal and vertical direc- 
tions in a plane perpendicular to the beam. The results have shown 
that the uniformity is greater than 90% for a 10 x 10 cm’ field size. 
These values are within acceptable limits. 
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5008 (INIS-mf—10501, pp 251-254) Methods of meas- 

neutron sources and their applications. Holman, M.; 
Hoegel, J.; Vychytil, F.; Jirousek, V. (Skoda, Pizen, 
Czechoslovakia. Zavod Energeticke Strojirenstvi). 1984. (In 
Czech). NTIS (US Sales Only), PC Al8/MF AOl. File 
Number DE87700032. (CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, Czechoslovakia (2 Oct 1984). 

The method of recoil protons has been elaborated. For the 
measurements, a scintillation spectrometer with a 10 x 10 mm? stil- 
bene crystal, and spherical proportional counters 40 mm in dia. 
filled with hydrogen at a pressure of 981, 392.3 and 98.1 kPa were 
used. This detector set covered the neutron spectrum in the region 
10 keV to 15 MeV. Neutron spectra were measured escaping from 
iron spheres 20, 30 and 50 cm in dia. with "Cf placed in the 
centre of the sphere. Neutron spectra were measured on the WWR- 
S reactor following transport through a 60 and a 70 cm layer of 
iron and a 75 and 100 cm layer of stainless steel (18% Cr, 8% Ni). 
At the mouth of the horizontal channel of the SR-0 reactor defor- 
mations were studied of neutron spectra owing to transport through 
10 cm of iron and 10 cm of water. The measured spectra are shown 
in figures. The reactions given are used for measuring spectra with 
activation detectors. Also elaborated was the integral method of 
measuring neutron flux density with a fission microcalorimeter. 


5009 (INIS-mf—10501, 259-264) Spectrometric radi- 
ation monitor. Prochazka, H.; Veit, M. (Vyzkumny Ustav 
Veterinarniho Lekarstvi, Brno-Medlanky, Czechoslovakia). 
1984. (In Czech). NTIS (US Sales Only), PC A18/MF AOl. 
File Number DE87700032. (CONF-8410447—). 

From Conference on results of research and development for 
nuclear power plants with light water WWER 1000 type reactors; 
Pizen, ———— (2 Oct 1984). 

A 99 seven-band monitor of nuclear radiation is de- 
scribed operating on the principle of spectrometry. To this equip- 
ment an arbitrary two-lead scintillation probe of the unified 
TESLA series can be connected. A block diagram of the instru- 
ment is shown and its operation described. The dimensions of the 
instrument are 400 x 250 x 400 mm and without detector and pe- 
ripheral recording units it weighs 4 kg. 4*7Cs, Co and "Sr stand- 
ards of the EG-1 type made by UVVVR Prague and a ***Ba stand- 
ard by Packard Instruments were used for testing the instrument. 
The peaks of the spectra of the said radionuclides are presented. 


5010 (IPNO-T—85-04) Detection system with a large 
and an energy high dynamics, for heavy 
termediate 


angular acceptance 

ion physics at in energies: M.E.w. detector. 
Monnet, F. (Paris-11 Univ., 91 - Orsay (France). Inst. de 
Physique Nucleaire; Paris-11 Univ., 91 - Orsay (France)). 
1985. 451p. (In French). NTIS (US Sales Only), PC A20/ 
MF AO1. File Number DE87750032. 

Built for intermediate energy heavy ions nuclear physics, the 
M.E.q. detector uses various and complementary detection meth- 
ods: ionization chamber, parallel plate avalanche counter, plastic 
scintillators. With these techniques, velocity, energy, mass and 
charge of nuclei were measured over wide range. From the de- 
tailed theoretical study of each method, limitations and perturbation 
causes are deduced. The solutions used for optimizing the detector, 
and the main results are exposed. The internal sectorisation of the 
detector, which permits a modulation in counting rate and electron- 
ical adjustments, has been revealed to be very suitable for heavy 
ions intermediate energy physics. Results of the first experiment 
realised with M.E.w. (Ar + Ag at 35 MeV/u) are commented. 


GAERI-M—&s- 125, pp 223-229) Elastic recoil de 
tection technique for depth profiling hydrogen isotopes in 
solids. Yamaguchi, Sadae; Nagata, Shinji. (Tohoku Univ., 


A15/MF AOl. File Number 
DE87780024. (CONF-8501100—). 

From 1. joint seminar on atomic physics, solid state physics 
and material science in the energy region of tandem accelerators; 
Tokai, Ibaraki, Japan (9 Jan 1985). 

Two aspects of the elastic recoil detection technique for ana- 
lyzing H and D are described; i) experimental factors which effec- 
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tively limit the depth resolution, and ii) determination of the recoil 
cross section for H(*He, “He)H and D(‘*He, *He)D reactions in the 
range of 1.5 - 3.0 MeV energy of ‘He. 


5012 (JAERI-M—85-125, pp 183-193) Energetic heavy 
ion backscattering analysis on semiconductors for 

tectors. Takita, Koki; Ipposhi, Takashi; Itoh, Hisayoshi; 
Murakami, Kouichi; Masuda, Kohzoh; Kudo, Hiroshi; Seki, 
Seiji. (Tsukuba Univ., Sakura, Ibaraki, Japan). Aug 1985. 
NTIS (US Sales Only), PC A15/MF AOl1. File Number 
DE87780024. (CONF-8501100—). 

From 1. joint seminar on atomic physics, solid state physics 
and material science in the energy region of tandem accelerators; 
Tokai, Ibaraki, Japan (9 Jan 1985). 

A narrow gap semiconductor composed of HgTe alloyed 
with CdTe is an important infrared detector material. The good un- 
derstanding of the diffusion process of Hg and Au in these crystals 
is necessary for the new development in device fabrication such as 
infrared image sensors and in material preparation such as LPE 
crystal growth. Since the mass of the composite atoms of HgTe or 
CdTe is very large, it is very difficult to measure the composition 
change of Hg or Au by the conventional back scattering technique 
using alpha particles with energy in a few MeV region. By means 
of 40 - 42 MeV oxygen ion backscattering, the atomic migration of 
Hg and Au in HgTe or CdTe has been successfully observed. In 
order to demonstrate the advantage of energetic heavy ions for the 
observation of compositional change down to the deep inside, three 
examples of the investigation are presented, that is, the dissociation 
behavior of Hg from the part near the surface of HgTe crystals, the 
diffusion profile of Hg in CdTe crystals, and the atomic migration 
at CdTe-Au interface. (Kako, I.). 


5013 (JAERI-M—85-191) Development of dead time 
correction methods for radiation pulse signal measurements. 
Katagiri, Masaki. Co Atomic Energy Research Inst., 
Tokyo; Japan Atomic En Research Inst., Tokai, Ibar- 
aki. Tokai Research Establishenent), Nov 1985. 14p. (in Jap- 
anese). NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE87700164. 

Dead time correction method has been developed to com- 
pensate the counting loss which is produced in the measurement of 
radiation detector signals with a single channel analyzer. This 
method utilizes a simple combination of electronic circuits, which 
simulates dead time correction formula, to correct the counting loss 
in real time. The experiment showed that signals of 19 kcps was 
measured in error of about 1%. Also, another dead time correction 
method utilizing a pulse generator has been developed for the 
counting loss in spectroscopy of radiation pulse signals by means of 
a multichannel pulse height analyzer. The electronic circuit for this 
dead time correction method can be composed of ordinary NIM 
modules. By this method, signals of 37 kcps was measured in error 
of about 1%. 


5014 (JAERI-M—85-193) Development of high-temper- 
ature fission counter chambers. Wakayama, Naoaki. (Japan 
Atomic Energy Research Inst., Tokyo; Japan Atomic 
= Research Inst., Tokai, Ibaraki. Tokai Research Es- 
ent). Nov 1985. 17ip. (In Japanese). NTIS (US 

Seles Only), PC A08/MF AOI. File Number DE87700165. 
High-performance and 600°C heat-resisting fission counter- 
chambers have been developed in which a fast counting gas is used, 
and satisfactory results have been obtained. The compatibility of 
the pulse output performance with the high-temperature resistivity 
of the chamber was investigated in connection with fast counting 
gases and structural metals, and the instability problem of the high- 
performance counter-chamber at high temperature was overcome 
using the combination of a mixed counting gas of 94% argon, 5% 
nitrogen and 1% helium and the electrodes and structural metal- 
components made of a nickel alloy containing about 75% nickel, 
16% chromium and some iron. The relevant works were performed 
successfully also in development of heat-resisting components and 
structures such as a metal-ceramic seal to be able to withstand the 
temperatures over 750°C and an electrode supporting structure to 
enable to keep a narrow spacing between electrodes at high tem- 
peratures. Several types of such chambers have been made and 
tested to confirm their performance and operating stability at high 
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temperatures. The test results showed that these fission counter- 
chambers operate quite stably at temperature up to 600°C and have 
high-performance characteristics such as a very large neutron pulse 
current, e.g. of 2.6 »A and a short collection time, e.g. of 43 ns. It 
was also proved through the tests that the chambers have the abili- 
ty to monitor about 10 decades of reactor operating range as a 
sensor of the nuclear instrumentation system of the nuclear power 
plant and withstand at least 6.5 x 10'* n/cm? of neutron irradiation 
at 600°C. Further, the chamber operated stably up to 800°C in a 
post-accident monitoring(PAM) condition and withstood a long- 
term real-time in-reactor operating test at 600°C for 3.3 years. 


(JEN—577) Experimental calibration and determi- 
ee eS ae ee eee, 
es eT ae ee 
M.L.; Gonzalez, L.; Delgado, V.; Vano, E.; Moran, P. 
Gunta de ee Nuclear, Madrid Spain). 1985. 70p. (in 

). NTIS (US Sales Only), PC A04/MF AO1. File 
ose DE87700037. 
The thermoluminescence efficiency of LiF: Mg, Ti (TLD- 
100) dosemeters has been determined for photon beams from Co 
gamma rays and 60 kVp X-rays. It has been proven that light yield 
varies as a function of the photon energy. An experiment was per- 
formed using an X-ray beam whose spectrum has been determined 
by an X-ray fluorescence method. This enabled a direct calculation 
of the absorbed doses in the T1 material for the different operation 
conditions. These values and the experimental ones from measuring 
T1 intensities have been used to obtain the efficiency for energy X- 
ray spectrum. From the above values, the dosemeter T1 response, 
oihaies to Co, has been evaluated. 11 fig., 67 ref. 


(JEN—578) Detection systems for high 
particle producing gaseous ionization. Duran, I.; Martinez, L. 
(Junta de Energia Nuclear, Madrid (Spain)). 1985. 90p. (In 
Spanish). NTIS (US Sales Only), PC A05/MF AOI. File 
Number DE87700038. 

This report contains a review on the most used detectors 
based on the collection of the ionization produced by high energy 
particles: proportional counters, multiwire proportional chambers, 
Geiger-Mueller counters and drift chambers. In six sections, the 
fundamental principles, the field configuration and useful gas mix- 
tures are discussed, most relevant devices are reported. 47 fig., 98 
ref. 


5017 (LPCC—85-10) Plastic multidetector for light 
nuclei identification at Ganil. Bizard, G.; Drouet, A.; Le- 
febvres, F.; Patry, J.P.; Tamain, B.; Guilbault, F.; Lebrun, 
C. (Caen Univ., 14 (France). Lab. de Physique Corpuscu- 
laire). 1985. 20p. NTIS (US Sales Only), PC A02/MF A01. 
File Number DE87750013. 

A multidetector consisting of 96 plastic scintillators is now in 
operation at GANIL. It can identify in charge all fast light nuclei 
emitted between 3° and 30° 


5018 (LPCC-T—85-02) Set-up of light nuclei multidetec- 
tor. Drouet, A. (Caen Univ., 14 (France). Lab. de Physique 
Corpusculaire; Caen Univ., 14 (France)). 1985. 111p. (In 
French). NTIS (US Sales Only), PC A06/MF AOl. File 
Number DE87750022. 

In order to study mechanisms of reactions produced by 
heavy ions in the GANIL energy range (15-100 MeV/A), a multi- 
detector capable to detect large multiplicities for particles and light 
nuclei is necessary. The multidetector set up covers the 3-30° angu- 
lar range and consists of 96 counters (NE102 plastic scintillator 
sheet, 2mm thick). The apparatus must identify the nuclear charge 
of the detected particles. Using the apparatus at GANIL leaded to 
carry out data processing tools in conversationnal mode and to 
write on experimental area programs performing and monitoring 
data acquisition. A test carried out with a 44 MeV/A argon beam 
showed that the apparatus was working properly: the identification 
in nuclear charge between Z=1 (proton) and Z=7 (nitrogen) is 
good. Results of the test allow to draw light production curves in 
the NE102 plastic scintillator for the following ions: 1H, *He, 7Li, 
*Be, “B, 20, 14N, in the 13 to 44 MeV/A energy range. 


(PCCF-T—85-03) Implement of a 
intersecting 


° spec- 
)e oe. M. oe 
Ferrand-2 Univ., 63 - Aubiere (France). Lab oo 
Corpusculaire). 1985. 12 . (In French). NIIS” (Us 
Only), PC A07/MF AO1. ile Number DE87750051. 

By adding a new spectrometer at 90° in the R608 experiment 
at CERN (ISR) we can search correlations between some systems 
of particles fully measured in the forward and transverse directions. 
The corresponding new electronic trigger, which selects events 
with momentum above a chosen threshold, is mixed or not to the 
forward trigger, in order to record correlated or inclusive data 
from the collisions p-p, p-anti-p, a-a. In the 90° spectrometer, we 
build drift chambers, set before the dipolar magnet. We studied the 
spatial resolution and the methods to associate tracks before and 
after this magnet. We developed the method to determine the mo- 
menta, by taking account of the variations of the deflecting power: 
the accuracy of this method is better than 0.3%, and the global 
resolution is about 0.01 P2 We proposed also how to identify the 
particles from time of flight measurements and aerogel cerenkov 
counters. 


(PNL-SA—14311) Total dose meter development. 
ieee. L.W. (Pacific Northwest Lab., Richland, WA 
(USA)). Sep 1986. Contract AC06-76RL01830. 52p. 
(CONF-8609153—3). NTIS, PC A04/MF AO1; 1; GPO 
Dep. File Number DE87001801. 

From Technology transfer meeting on CR-39 neutron track 
detectors and the neutron + gamma total dose meter; Aurora, CO, 
USA (24 — 1986). 

report describes an alarming “pocket” monitor/dosime- 
ter, “ame ona nanan proportional counter, that measure 
both neutron and gamma dose and determines dose equivalent for 
the mixed radiation field. This report details the operation of the 
device and provides information on: the necessity for a device to 
measure dose equivalent in mixed radiation fields; the mathematical 
theory required to determine dose equivalent from tissue equivalent 
proportional; the detailed electronic circuits required; the algo- 
rithms required in the microprocessor used to calculate dose equiv- 
alent; the features of the instrument; program accomplishments and 
future plans. 


5021 First results from a 1.1-m-diameter superconduct- 
ing monopole detector. Incandela, J.; Frisch, H.; Somalwar, 
S.; Kuchnir, M.; Gustafson, H.R. (Department of Physics 
and The Enrico Fermi Institute, The University of Chicago, 
5640 South Ellis Avenue, Chicago, Illinois 60637). Physical 
Review [Section] D: Particles and Fields; 34: No. 9, 2637- 
2647(1 Nov 1986). 

We present the design and performance of a superconduct- 
ing induction magnetic-monopole detector with 1.1-m-diameter gra- 
diometer loops. The detector demonstrates that gradiometers can 
be overlapped with no mutual inductance to yield high redundancy 
without increasing shield volume. One of two detector units was 
sensitive to the passage of monopoles through two overlapped gra- 
diometers with 98% coincidence efficiency for 161 hours. The unit 
has a coincident sensitive area averaged over 42 sr of 4400 cm? No 
candidate events were observed, setting an upper limit on the flux 
of cosmic-ray magnetic monopoles of fapprox. <7.1 x 10/sup -11/ 
cm/sup -2/ sr/sup -1/ sec/sup -1/ (90% C.L.). The detector was 
operated in ambient magnetic fields of —5—125 mG. 


5022 Underwater radiation on Was Kruse, L.W.; 
McKnight, R.P. (to Dept. of Ener ao hata yoy DC). US 
Patent 4,617,167. 14 Oct 1986. Filed date 06 1984. v.p. 

An apparatus is described for distinguishing between neutron 
and gamma radiation to detect the presence of spent reactor fuel 
comprising: first sensing means for detecting gamma and beta radi- 
ation; first shielding means shielding the first sensing means from a 
portion if impinging gamma radiation and activating under the in- 
fluence of neutrons to emit beta radiation. The first sensing means 
senses both gamma and beta radiation when the apparatus is in the 
presence of gamma radiation and neutrons; second sensing means 
for detecting gamma radiation second shielding means, comprising 
0 ieth, Sor ddleg Man tenet ieing aes tien Senet ata 





pinging gamma radiation and not activating under the influence of 
neutrons to emit beta radiation. The second sensing means senses 
only gamma radiation when the apparatus is in the presence of 
gamma radiation and neutrons; and means for correlating the 
amount of radiation impinging on the first and second sensing 
means so as to distinguish between neutron and gamma radiation. 


5023 Signal from the natural radioactivity of depleted 
uranium in liquid argon. Giokaris, N.D.; Anderson, D.F.; 
Kross, B.J. (Rockefeller Univ., New York, USA; Fermi Na- 
tional Accelerator Lab., Batavia, IL, USA). Nuclear Instru- 
ments and Methods in Physics Research, Section A: Accelera- 
tors, Spectrometers, Detectors, and Associated Equipment; 248: 
No. 2/3, 389-392(1 Aug 1986). 

The signal produced in a 2-mm liquid argon gap by the ra- 
dioactive decays in depleted uranium is measured. Counting rates as 
a function of absorber thickness and for both positive and negative 
electric field polarities are also presented. 


Progress in semiconductor drift detectors. Rehak, 
P, Walton, J.; 3 E.; Longoni, A.; Sanpietro, M.; 
Kemmer, Jes Dietl, ; Holl, P.; Klanner, R.; Lutz, G. 
(Brookhaven National ‘Lab., Upton, NY, USA; Lawrence 
Berkeley Lab., CA, USA; Politecnico di Milano, Italy. Di- 
partimento di di Elettronica; Technische Univ. Muenchen, 
Garching, Germany, F.R.. Fakultaet fuer Physik). Nuclear 
Instruments and Methods in Physics Research, Section A: Ac- 
celerators, Spectrometers, Detectors, and Associated Equip- 
ment; 248: No. 2/3, 367-378(1 Aug 1986). 

Progress in testing semiconductor drift detectors is reported. 
Generally better position and energy resolutions were obtained than 
resolutions published previously. The improvement is mostly due to 
new electronics better matched to different detectors. It is shown 
that semiconductor drift detectors are becoming versatile and reli- 
able detectors for position and energy measurements. 


5025 Identification of large-transverse-momentum ha- 
drons using a ring-imaging Cherenkov counter. McCarthy, 
R.; Adams, M.; Finley, D.; Glass, H.; Jaffe, D.; Kirz, J.; 
Brown, C.; Jonckheere, A.; Joestlein, H.; Coutrakon, G. 
(State Univ. of New York, Stony Brook, USA; Fermi Na- 
tional Accelerator Lab., Batavia, IL, USA; CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette, France). 
Nuclear Instruments and Methods in Physics Research; 248 
No. 1, 69-75(15 Jul 1986). (CONF-8407116—). 

From Seminar on Cherenkov detectors and their applications 
in science and technology; Moscow, USSR (11 Jul 1984). 

We have constructed and operated a large-aperture ring-im- 
aging Cherenkov counter in a large-transverse experiment at Fermi- 
lab. Approximately 3 photons per relativistic particle are emitted in 
helium gas, focused by spherical mirrors and detected by multistep 
proportional chambers using a He/TEA gas mixture. Hadron iden- 
tification is obtained from threshold to approximately 200 GeV/c. 


5026 The DO detector at the Tevatron Collider. Abolins, 
M.A. (Dept. of Physics and Astronomy, Michigan State 
Univ., East Lansing, MI). pp 63-82 of Proceedings of the 
first Aspen Winter physics conference. Block, M.M. New 
York, NY; The New York Academy of Sciences (1986). 
(CONF-850146—). 

From Aspen winter physics conference; Aspen, CO, USA 
(14 Jan 1985). 

The idea of a major detector in the DO area of the Tevatron 
Collider was conceived in the summer of 1983 and a substantial 
collaboration to design and build a second detector for the Teva- 
tron Collider to complement CDF was formed. In the first section 
of this paper, the author discusses some of the physics that motivat- 
ed the design and summarizes the reasons for building a new detec- 
tor at the Tevatron Collider at this time. In the second section, the 
author outlines the basic capabilities of the detector. The main com- 
ponents of the detector are discussed in the third section, the elec- 
tronics and data acquisition system in the fourth, and finally a possi- 
ble construction schedule is presented in the fifth. 
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REFER ALSO TO CITATION(S) 4301, 4371, 4458, 4580, 4581, = 4610, 
4612, 4638, 4639, 4671, 4672, 4677, 4827, 5846, 5852, 5853, 5871, 


5027 (CEA-CONF—8381) UV prime focus spectrograph 
for the CFHT. Boulade, O.; Vigroux, L.; Lemaitre, G. 
(CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France). Inst. de Recherche Fondamentale (IRF)). 
Mar 1986. 6p. (CONF-8603153—2). NTIS (US Sales Only), 
PC A02 A0l. File Number DE87750045. 

From Society of Photo-optical Instrumentation Engineers as- 
tronomy oe Tucson, AZ, USA (3 Mar 1986). 

prime spectrograph at the Canada-France-Hawaii 

Telescope is the first instrument to be designed with an aspherized 
diffraction grating. This technique leads to all reflective Schmidt 
designs with a very small amount of optical surface on fast aperture 
ratio. A thin backside illuminated RCA CCD is now used as the 
detector. Since the detector is at the focus of an f/1 mounting, 
within the optical path, a minicryostat (5 cm x 5 cm x 3 cm) was 
designed to minimize the central obscuration. This paper describes 
this new instrument and its performances. 


5028 (CONF-841034—Vol.3, pp 1321-1330) Flexible 
multispectral linear array (MLA) sensors for Landsat applica- 
tions. Mika, A.M. (Santa Barbara Research Center, CA). 
1984. NTIS, PC A99/MF A0O1. File Number DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

Landsat application studies have shown significant potential 
for the use of multispectral imagery with higher spatial and spectral 
resolution than provided by current or near-term earth observation 
sensors, such as the Thematic Mapper (TM) and the SPOT HRV. 
Specifically, 10m spatial resolution is desired along with 20 nm 
spectral resolution. To meet these emerging needs, new sensor con- 
cepts have been developed which permit on-orbit spectral-band se- 
lection as well as the requisite spatial resolution. The instrument de- 
signs utilize all-reflective telescopes in conjunction with beamsplit- 
ters, linear detector arrays and multiband filter-selection devices: as 
many as 32 spectral bands are available, with selected sets of eight 
being viewed simultaneously. In this fashion, specific spectral bands 
may be chosen via ground command, so that data acquisition may 
be tailored to particular applications, such as agricultural or miner- 
alogical classification. This paper presents the design trade-offs for 
such an instrument, followed by performance projections and a 
technical description of a baseline sensor design. Potential applica- 
tions for this flexible Multispectral Linear Array (MLA) sensor in- 
clude Commercial Landsat, STS experiments and space-platform 
missions. 


5029 (CONF-841034—Vol.3, pp 1733-1742) Synthetic 
aperture radar (SAR) for commercial applications. Bullock, 
B.L.; Kozma, A. 1984. NTIS, PC A99/MF AOl. File 
Number DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

This paper describes the background searches of potential 
uses and their requirements and the corresponding technology stud- 
ies that led to the design specification and the subsequent develop- 
ment of a SAR built solely for commercial applications. The system 
called STAR 1 (Sea Ice and Terrain Assessment Radar) is an X- 
band system installed in a light turboprop aircraft. The data is digi- 
tally processed in real time aboard the aircraft and the image is te- 
lemetered to a ground station for immediate use. The system is cur- 
rently operational and has performed a number of task including 
support of arctic drilling and engineering, iceberg detection, arctic 
transportation, and terrain surveys. The paper emphasized two area: 
1. The market searches of potential users that led to critical infor- 
mation requirements which, in turn, defined the performance speci- 
fications. 2. The technology searches that led to the optimum 
design trade-offs in hardware to meet user needs. Another issue 
that is discussed is the question of real aperture SLAR versus SAR. 
Is the added cost of a SAR system really required? Actual and sim- 
ulated experimental work are presented upon which the decision to 
develop a SAR system was based. 
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5030 (CONF-860760—2) Acoustic flow instruments for 
solid-gas flows. Sheen, S.H.; Raptis, A.C. (Argonne National 
Lab., IL (USA)). 1986. Contract W-31-109-ENG-38. 3lp. 
NTIS, PC A03/MF AOil; 1; GPO Dep. File Number 
DE87001531. 

From 17. annual meeting of the Fine Particle Society; San 
Francisco, CA, USA (28 Jul 1986). 

Two nonintrusive acoustic flow sensing techniques are re- 
ported. One technique, passive in nature, simply measures the band- 
passed acoustic noise level produced by particle/particle and parti- 
cle/wall collisions. The noise levels, given in true RMS voltages or 
in autocorrelations, show a linear relationship to particle velocity 
but increase with solid concentration. Therefore, the passive tech- 
nique requires calibration and a separate measure of solid concen- 
tration before it can be used to monitor particle velocity. The 
second technique is based on the active cross-correlation principle. 
It measures particle velocity directly by correlating flow-related 
signatures at two sensing stations. The velocity data obtained by 
this technique are compared with measurements by a radioactive- 
particle time-of-flight (TOF) method. 


5031 (DOE/ER/40238—1, pp 3344-3346) Proposed 
TRIUMF accelerator mass spectrometer. Southon, J.R.; 
Vogel, J.S.; Nelson, D.E. (Simon Fraser Univ., Burnaby, 
British Columbia). 1985. TEEE, 345 East 47th St., New 
York, NY 10017. File Number TI8601 1479. (CONF- 
850504—Pt.2). 

From Particle accelerator conference; Vancouver, Canada 
(13 as gee 

¢ authors describe an Accelerator Mass Spectrometer to 

be operated by TRIUMF Applied Programs for a consortium of 
earth scientists. The equipment will provide routine determinations 
of *C, Be and **Al in mg-sized samples derived from natural 
materials. The measurement system is designed around a used, but 
suitably upgraded, EN Tandem Van de Graaff accelerator. The 
design is an improved version of their first-generation AMS system 
which they currently operate at McMaster University. 


5032 (EGG—10282-1131) Remote setup and calibration 
of seismic equipment with automatic event detection and re- 
cording of seismic events. Burk, M.R. (EG and G Energy 
Measurements, Inc., Las Vegas, NV (USA). Sandia Support 
Operations). 1986. Contract AC08-83NV10282. 17p. 
(CONF-8610119—3). NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. File Number DE87001789. 

From International telemetering conference; Las Vegas, NV, 
USA (13 Oct 1986). 

The Nevada Test Site Seismic Network, designed and oper- 
ated by EG and G Energy Measurement, Inc. for Sandia National 
Laboratories, consists of five remote stations and one control point 
station. The system converts analog signals from five seismometers 
at each station to digital signals and multiplexes the data with status 
information for transmission over voice-grade telephone circuits to 
the control point at the Nevada Test Site. Intelligent modems pro- 
vide automatic line equalization, transmission link diagnostics, and 
loopback testing. A microprocessor at the remote stations periodi- 
cally refreshes the seismometer system gain settings to ensure data 
accuracy. The remote stations operate unattended and receive com- 
mands for setup and status check from the control point. The con- 
trol point station utilizes a Digital Equipment Corporation (DEC) 
LSI-11/23 to perform event detection on the five data streams and 
automatically records up to ninety minutes of event data per sta- 
tion. Planned upgrades include replacing the LSI-11/23 with a 
DEC MicroVAX-II and implementing dialup capability to verify 
station status. 


5033 (INIS-BR—537-Vol.2, pp vp) Determination of 
response time of resistance thermometers by in situ measure- 
ments. Goncalves, I.M.P.; Soares, A.J. (Instituto de Pesqui- 
sas Energeticas e Nucleares, Sao Paulo, Brazil). 1986. (In 
Portuguese). NTIS (US Sales Only), PC A19/MF A01. File 
Number DE87700036. (CONF-860343—Vol.2). 
: From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil eg Mar 1986). 

loop-current-step-response test provides a mean for de- 
termining the time constant of resistance thermometers. The test 
consists in heating the sensor a few degrees above ambient tempera- 
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ture by causing a step perurbation in the electric current that flows 
through the sensor leads. The developed mathematical transforma- 
tion permits to use data collected during the internal heating tran- 
sient to predict the sensor response to ions in fluid temper- 
ature. Experimental data obtained show that time constant deter- 
mined by this method is within 15 percent of the true value. 


(INIS-BR—537-Vol.2, PP vp) Coincidence system 
ars absolute measuring of radionuclide activity using surface 
Scien Senin Meee BEN Dias, M.S. (Instituto de 
Pesquisas Energeticas e Nucleares, Sao Paulo, Brazil). 1986. 
(In owe cag NTIS (US Sales Only), PC A19/MF AOI. 
File Num! TES 7700056. (CONF-860343—Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

A system for the standardization of alpha-gamma radionu- 
clides has been developed at IPEN. Two surface barrier detectors 
are coupled to two thin-window Nal(TI) crystals, suitable for low 
energy gamma ray detection. The performance of the system has 
been verified by means of the standardization of a Am-241 solution. 
The absolute activity has been obtained using the extrapolation 
method applied to the 4zra~y coincidence technique. The alpha effi- 
ciency was varied by placing absorbers over the source or by 
changing the source to detector distance. The results were com- 
pared to those obtained by the linear extrapolation method, using a 
flow-gas 42 proportional counter. The agreement between the re- 
sults were around 99.5%. 


5035 (N—86-26599) Polarization modulated 

metry. Final Report. Lauer, J.L.; Marxer, N. (Rensselaer 
Polytechnic Inst., Troy, NY (USA)). Jul 1986. 114p. 
(NASA-CR—177264). NTIS, PC A06/MF AO1. 

For the investigation of the composition and thickness of 
thin nonuniform films on bearing and other tribological surfaces an 
automated ellipsometer was built, which is extremely sensitive to 
relative changes in thickness and composition of surface films. 
These changes can be seen by scanning across the surface with 20 
micrometer lateral resolution. By measuring at different angles of 
incidence one can determine the film thickness and identify the ma- 
terial of the film by its complex index of refraction. For the analysis 
of organic layers on top of several metallic layers it was necessary 
to develop mathematical procedures to increase the absolute preci- 
sion of the instrument. The ellipsometer is described in detail, and 
the precision is discussed. The actual performance of the ellipsome- 
ter was tested on three experiments. In the first one the composi- 
tion and thickness of patches of an oxide film inside a wear track 
were determined. In the second the thickness of a carbon overcoat 
sputtered on a computer disk was measured: the carbon was identi- 
fied as graphitic and of random orientation. In the third thickness 
of silicon oxide on top of a silicon substrate was found. Important 
features of this apparatus are: (1) accurate settings of the polariza- 
tion ‘Stages and the angle of incidence (both automated); (2) high 
precision in the determination of the ellipsometric parameters with- 
out calibration prior to an experiment; and (3) very accurate scan- 
ning modes with high spatial resolution. 


5036 (N—86-27615) Analog linearizing circuitry for 

Shubha, V.; Ramesh, T.G. (National Aero- 
nautical Lab., Bangalore (India)). May 1986. 12p. NTIS, PC 
A02/MF AO1. 

An analog fourth order polynomial curve fitting circuit was 
designed to linearize the thermocouple voltages of standard ther- 
mocouples. Typical design data and performance of the circuit is 
illustrated for the Type K thermocouple. This circuit can also be 
used to linearize the outputs of other types of transducers and simu- 
late nonlinear variations with temperature of the physical quantities 
like absolute thermoelectric power of chromel and alumel. 


5037 (N—86-27709) System for the measurement of ab- 
solute thermoelectric power. Shubha, V.; Ramesh, T.G. (Na- 
tional Aeronautical Lab., Bangalore (India)). Mar 1986. 17p. 
NTIS, PC A02/MF AO1. 

A precision system for the continuous and rapid measure- 
ment of absolute thermoelectric power (TEP) under controlled 
conditions of temperature and pressure has been developed. The 





design is centered around a fourth order polynomial curve fitting 
circuit which enables: (1) linearization of thermocouple-temperature 
characteristic, and (2) simulation of the variation with temperature 
of the relative TEP of the thermocouple and the absolute TEP of 
either of the constituents. Some typical data on the absolute TEP of 
cerium across the gamma-alpha transition is presented to demon- 
strate the performance of this system. 


5038 (SAND—86-0973C) Photonic data recorder devel- 
opment update. Davis, P.; Chang, J.; Fanning, J.; McNeill, 
G. (Sandia National Labs., Albuquerque, NM (USA); EG 
and G, Inc., Las pe NV (USA)). 1986. Contract AC04- 
76DPO00789. 23p. ( -8609127—12). NTIS, PC A02/MF 
A0l; 1; GPO Dee. File Number DE87002059. 

From SPIE’s fiber LASE '86; Cambridge, MA, USA (14 
Sep 1986). 

A photonic data recorder (PDR) is currently being devel- 
oped that uses light rather than electrical signals to record physical 
measurements. The device operates much like a conventional streak 
camera but with the streak tube replaced by an electro-optic crys- 
tal. The crystal deflects the light directly, eliminating the need for a 
photocathode. The usable wavelength range of the PDR extends 
well beyond the 0.5 - 0.8 ym range of the S20R photocathode typi- 
cally used in streak tubes. The spectral region is determined by the 
transmission range of the electro-optic crystal and the responsivity 
of the photodiode detector. For example, lithium niobate (LiNbOs) 
transmits between 0.35 and 4.2 ym, and silicon photodiodes respond 
from 0.3 to 1.1 ym. One of our primary signal sources is a commer- 
cial, single mode laser diode operating at ~.82 that falls within this 
response range. Our goal is to develop a single channel instrument 
with: S/N > 30 for optical signals from .4 to 1.1 zm, resolution of 
50 to 100 (or better) resolvable spots per sweep, and substantial 
cost reduction (2 to 5x) over presently available digitizing record- 
ers. This instrument incorporated most of the features found in the 
conventional digital and analog oscilloscope recorders. 


5039 (UCRL—94970) Optical thin film monitoring using 
optical fibers. Thomas, N.L. (Lawrence Livermore National 
Lab., CA (USA). Chemistry and Materials Science Dept.). 
Oct 1986. Contract W-7405-ENG-48. 8p. (CONF-860880— 
34). NTIS, PC A02/MF A0O1; 1; GPO Dep. File Number 
DE87001355. 

From 30. SPIE technical symposium on optics and optoelec- 
tronic engineering; San Diego, CA, USA (17 Aug 1986). 

A technique for monitoring optical thin film thickness by 
direct evaporation onto the end of an optical fiber is described. The 
optical fiber is suspended inside a coating chamber so that the fiber 
distal end faces the evaporation source and is illuminated with a 
chopped light source. The light which is reflected from the fiber 
end is returned through the fiber and is collected by a 45° mirror 
with a hole in it. The signal is detected and displayed on led dis- 
plays and a chart recorder. Multiple fibers are used to monitor indi- 
vidual layers in a stack, or a single fiber is used after cleaving the 
end with a tool to produce a clean, flat, uncoated surface without 
breaking the vacuum. 


5040 (UCRL—95311) Optical fiber radiation-damage 
measurements. Smith, D.E.; Jander, D.R.; Roeske, F. (Law- 
rence Livermore National Lab., CA (USA)). Sep 1986. 
Contract W-7405-ENG-48. 8p. (CONF-8609127—9). NTIS, 
PC A02/MF A01; GPO Dep. File Number DE87000577. 

From SPIE’s fiber LASE ‘86; Cambridge, MA, USA (14 
Sep 1986). 

We have made light-transmission measurements of high- 
purity, radiation-resistant, Raychem and Heraeus optical-fiber sam- 
ples that had been exposed to 10- and 100-krad doses from 0.5- 
MeV-electron pulses. An electron beam from a Febetron 706 x-ray 
machine produced a radiation source that emitted the above doses 
in single pulses with a full-wave half maximum (FWHM) of ap- 
proximately 1.5 ns. Light sources for the transmission measurements 
(a mercury/krypton-vapor flashlamp and a laser diode) provided 
spectral data for a continuous-wavelength band from 420 to 760 nm 
and a single wavelength at 820 nm. The light beam was dispersed 
by a grating and recorded by a streak camera. We gathered data at 
times ranging from approximately 3 ns to 1 ps after the radiation 
pulse. 
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Optical of far-infrared photoconductors. 
Wang, J.; Richards, P.L.; Beeman, J.W.; Haegel, N.M.; 
Haller, , BE. (University of California, Berkeley, California 
94720). Applied Optics; 25: No. 22, 4127-4134(15, ‘Nov 1986). 
We report an experimental and theoretical study to optimize 
the geometry of far-IR photoconductive detectors with di i 
limited throughput. Factors considered in this optimization include 
internal optical path relative to measured absorption length, photo- 
conductive gain, uniformity of illumination, cosmic ray cross sec- 
tion, and compatibility of the design with the requirements of 1- 
and 2-D arrays. A rod-shaped detector geometry with square cross 
section, electrodes on the lateral faces, and a beveled backface to 
trap the radiation by total internal reflections was found to have 
nearly equal responsivity to the best detectors in integrating cav- 
ities. 


5042 An integrating sphere spectrometer for high-tem- 
perature materials characterization. Masterson, K.; Jorgen- 
sen, G.; Burrows, R.; Schissel, P. (Solar Energy Research 
Institute, Golden, CO, USA). Solar Energy Materials; 14: 
No. 3-5, 447-459(Nov 1986). 

Presented at the Optical materials technology for energy ef- 
ficiency and solar energy conversion 4th conference, San Diego, 
CA, USA, 20-22 August 1985. 

A state-of-the-art, high-temperature integrating sphere spec- 
trometer has been fabricated and characterized. The liquid-cooled 
sphere is combined with a furnace designed for a maximum speci- 
men temperature of 1200 C. The spectrometer is capable of directly 
measuring the diffuse and hemispherical-directional reflectance and 
transmittance over the wavelength range of 0.35-2.5 micrometer. 
The specular properties and absorptance are calculated from the di- 
rectly measured quantities. Chopped white light from a high pres- 
sure xenon arc-lamp is introduced into the sphere, alternately re- 
flected from the sphere wall and reflected from or transmitted 
through the specimen, spectrally resolved by a monochromator, 
and focused onto a two-color Si/PbS detector. Data are sampled at 
wavelengths corresponding to equal energy bands of the terrestrial 
solar distribution and are graphically displayed. Data acquisition 
and hardware module commands are computer controlled. The 
sphere and light collecting optics can be rotated about the horizon- 
tal optical axis of the monochromator so that the specimen port is 
at the top, side, or bottom of the sphere. By appropriately orienting 
the sphere, the optical properties can be measured for a variety of 
materials such as solids, molten salts, powders, or a falling curtain 
of particles, all of which are relevant to high-temperature solar ap- 
plications. Absolute reflectance measurements of a standard white 
reference material agreed to within 2% of the NBS reference curve 
for the material over most of the spectral range of interest. After 
calibration the accuracy of solar weighted optical property meas- 
urements is better than 1%. 9 figs., 14 refs. 


High-energy x-ray response of photographic films: 
anes and measurement. Henke, B.L.; Uejio, J.Y.; Stone, 
G.F.; Dittmore, C.H.; Fujiwara, F.G. ‘(Lawrence Berkeley 
Laboratory, University of California, Berkeley California 
94720). Journal of the Optical Society of America B: Optical 
Physics; 3: No. 11, 1540-1550(@Nov 1986). 

A detailed characterization has been established for the new, 
high-sensitivity double-emulsion Kodak Direct Exposure Film 
(DEF). The experimental data base consisted of density-versus-ex- 
posure measurements that were duplicated at several laboratories 
for x radiations in the 1000-10,000-eV region. The absortpion and 
geometric properties of the film were determined, which, along 
with the density-exposure data, permitted the application of a rela- 
tively simple analytical model description for the optical density, 
D, as a function of the intensity, I (photons/um?), the photon 
energy, E (eV), and the angle of incidence, 0, of the exposing radi- 
ation. A detailed table is presented for the I values corresponding 
to optical densities in the 0.2—2.0 range and to photon energies, E 
(eV), in the 1000-10,000-eV region. Experimentally derived conver- 
sion relations have been obtained that allow the density values to 
be expressed as either diffuse of specular. Also presented here is a 
similar characterization of the complementary, single-emulsion x- 
ray film, Kodak SB-5 (or 392). For the 1000-10,000-eV region this 
x-ray film is appreciably less sensitive but has higher resolution. 
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5044 Liquid chromatography/fourier transform ir spec- 
trometry interface flow cell. Johnson, C.C.; Taylor, L.T. P(t 
Dept. of Energy, Washington, DC). US Patent 4,618,769. 21 
Oct 1986. Filed date 04 Jan 1985. v.p. 

This patent describes a Fourier transform infrared spectrom- 
eter. A sample material is isolated by liquid chromatography and 
directed through an elongated tube of small inner diameter for irra- 
diation by an infrared beam in obtaining an infrared spectrum of the 
sample material representing the composition thereof. A sample 
flow cell comprises: a generally cylindrical crystal having a longitu- 
dinal axis and a generally circular cross-section. The crystal is 
transparent to infrared radiation and is positioned in line with the 
infrared beam. Its longitudinal axis is aligned generally perpendicu- 
lar to the infrared beam, whereby the infrared beam is incident 
upon the crystal and is focused generally on the crystal’s longitudi- 
nal axis and is transmitted therethrough so as to exit therefrom; and 
a small diameter, linear bore having a circular cross-section posi- 
tioned within the crystal along the longitudinal axis and extending 
the length thereof and oriented generally perpendicular to the di- 
rection of propagation of the infrared beam therein. The bore is 
coupled to the elongated tube for receiving and directing the 
sample material in the path of the infrared beam. The exiting infra- 
red beam includes the infrared spectrum of the sample material. 


5045 High-resolution spectrometer design using spheri- 
cally curved crystals. Thoe, R. (Lawrence Livermore Na- 
tional Laboratory, P. O. Box 808, Livermore, California, 
94550). Journal of the Optical Society of America A: Optics 
and Image Science; 3: No. 9, 1407-1413(Sep 1986). 

A Bragg crystal spectrometer that has a quartz crystal elasti- 
cally bent into a segment of a sphere has been successfully con- 
structed and calibrated. The principal advantage of the spherical 
surface over a cylindrical surface is an increase of almost 3 orders 
of magnitude in spectral intensity, with no corresponding loss in re- 
solving power. This optical system also possesses good imaging 
properties. The precision components used in constructing the spec- 
trometer are inexpensive and readily available. 


5046 A microwave-to-optical transducer. Jelsma, L.F. 
(Univ. of California, Lawrence Livermore National Lab., 
Livermore, CA 94550). pp 527-530 of Digest of the pro- 
— of the 1986 IEREE-MTTS international microwave 
ymposium. Piscataway, NJ; IEEE Service Center (1986). 
(CONF-8606119—). Contract W-7405-ENG-48. 

From IEEE MTT-S international microwave symposium; 
Baltimore, MD, USA (2 Jun 1986). 

Theoretical predictions and initial experimental results show 
that intravalent absorption in semiconductors can be used to modu- 
late light with electric fields that vary at 35 GHz. To produce elec- 
tric fields of 50-1000 V/cm in a WR(28) waveguide, the author uses 
a microwave source that generates a 10- to 160-kW pulse lasting 
100-ns. With this source, he can modulate more than 16% of the 
3.39-um light from a HeNe laser at 77°K and more than 8% at 
300°K. The percentage of modulation is better than expected. In 
this paper he develops the light modulation theory, presents initial 
experimental results, and speculate on how to build a practical 
microwave-to-optical transducer. He also points out that the trans- 
ducer, fabricated from germanium, can be used to create fast rise- 
time optical pulses in the 2- to 4-~m region of the spectrum. 


5047 (ORNL/tr—86/56) Fire detector. Shigiyama, Kei- 
goro; Miura, Kenzo; Yoshida, Tomio; Shimura, Tatsuya; 
Niii, Yasuhiko. (Oak Ridge National Lab., TN (USA); Mat- 
sushita Electric Industrial Co. Ltd, Kadoma, Osaka 
(Japan)). 1986. Contract ACO0S5- 840R21400. Translation of 
Japanese Patent Application No. 54,998, January 6, 1979. 
13p. NTIS, PC A02/MF AOi; 1; GPO Dep. File Number 
DE87000626. 

The fire detector disclosed is equipped with a thin mem- 
brane of a ferroelectric substance, such as polyvinylidene fluoride, 
with poling electrodes that are evaporated on both surfaces of the 
membrane and are divided into multiple numbers on at least one 
surface. Blackened layers are installed on the electrode surfaces at 
least on the infrared light incidence surface side. The detector is 
characteristically equipped with a fish-eye lens on the infrared light 
incidence surface that transmits infrared light. An amplifier control 


electrode for impedance transformation is connected over a short 
distance with the electrode opposite the infrared light incidence 
surface. The electrode on the opposite side of the infrared light in- 
cidence surface is connected to the specific circuit that transmits 
signals directly to or through the impedance transformer amplifier 
only when the amount of the output equals the amount of variation 
or more. The electrode on the opposite side of the infrared light 
incidence surface is connected directly to or through the impedance 
transformer amplifier to a time constant circuit which produces sig- 
nals within a certain period of time. (LEW) 


5048 Two-axis closed-looped piezoelectric image stabi- 
lizer. Williams, W.D.; Brunty, D.J. (Sandia National Labs., 
P.O. Box 5800, siaemana NM 87185). pp 44 of Proceed- 
ings of the conference on lasers and electro-optics. Wash- 
—_—_ a. Optical Society of America (1986). (CONF- 

From OSA/IEEE conference on lasers and electro-optics 
(CLEO 86); San Francisco, CA, USA (9 Jun 1986). 

This paper discusses a two-axis closed-looped piezoelectric 
image stabilizer. The use of piezoelectric Inchworm mirror posi- 
tioners in a closed-loop controlled optical feedback circuit is shown 
to be an effective solution to the large field-of-view, rapid, and pre- 
cise image stabilization problem. 


5049 A multi-GHz multi-channel photonic analog data 

recording system. Filter, W.F.; Lockwood, G.J.; Neyer, 
B.T. (Sandia National Labs.). pp 2 of Conference record of 
the 1984 IEEE international conference on plasma science. 
Piscataway, NJ; IEEE Service Center (1984). (CONF- 
840513—). Contract AC04-76DP00789. 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

In Pulsed Power research, one often encounters experiments 
that require a large number, up to the hundreds, of high bandwidth 
data channels. These requirements cannot be easily satisfied with 
commercially available instruments at a reasonable cost. The au- 
thors are in the process of developing an economical approach to 
solve this problem. Their approach is photonic, the basis of which 
is to generate and record photon analog signals rather than the con- 
ventional electron analog signals. The authors have developed an 
optical fiber and digital streak camera based High speed Multi- 
channel Data Recorder that can record at 1 GHz bandwidth 30-40 
channels simultaneously. With this system, they are able to reduce 
the cost per channel as well as increasing the recording bandwidth. 
In addition, the authors are exploring ways to use optical fibers and 
bulk optical components to directly measure voltage, current and 
fields. 


5050 An electrooptical power and spectrum analyzer for 
pulsed microwave measurements. Chang, J.; Vittitoe, C.N. 
(Sandia National Labs.). pp 22 of Conference record of the 
1984 IEEE international conference on plasma science. Pis- 
cataway, NJ; IEEE Service Center (1984). (CONF- 
840513—). Contract AC04-76DP00789. 

From IREE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Electrically induced birefringence in an electrooptical crystal 
has been used successfully in microwave power and frequency 
measurements. A KDP crystal placed in free space and in the radi- 
ation field of a pulsed Magnetron microwave source is used to in- 
tensity modulate a polarized C.W. HeNe laser beam. The modula- 
tion amplitude on the beam is a direct measure of the radiation 
electric field and the modulation frequency is related to the micro- 
wave frequency. To record directly the high frequency modulation 
on the light beam, the authors used a 25 ps streak camera. The au- 
thors describe the experimental technique and calculations to deter- 


mine the coupling between the free space field and the KDP crys- 
tal. 
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5051 (LA—10773) Characteristics code for shock initi- 
ation. Partom, Y. (Los Alamos National Lab., NM (USA)). 
Oct 1986. Contract W-7405-ENG-36. 94p. NTIS, PC A05/ 
MF AOI; 1; GPO Dep. File Number DE87002231. 


process in TATB, than do bulk reaction models. A large number of 
computed simulations prove the code is a reliable and efficient tool 
for shock initiation studies. A parametric study shows the effect on 
build-up and run distance to detonation of (1) type of boundary 
condtion, (2) burning velocity curve, (3) shock duration, (4) rise 
time in ramp loading, (5) initial density (or porosity) of the explo- 
sive, (6) initial temperature, and (7) grain size. 29 refs., 65 figs. 


4501 Chemical 
REFER ALSO TO CITATION(S) 4489, 4576, 6313 


5052 (AD-A—170626/6/XAB) oud properties and 
drag characteristics of 


aerodynamic i 
Perasany, R. (Washinglon Univ, say as, Bev ie 
eriasamy, niv eC ug 
1985. on. NTIS, PC A04/MF AO1 
The results of the third and last phase of baseline studies on 
the electromagnetic scattering properties of the dust particles gen- 
erated in simulated nuclear explosions and the aerodynamic drag 


spherical to use well-established results for spheres in 
computations. 


5053 (AD-A—170627/4/XAB) Laboratory simulation of 

plasma structure in later-time HANE 

report, 19 June 1985-19 February 1986. Spe 

ley, P.G.; Wild, N.C. GAYCOR, San 

19 Feb 1986. F AOL. CAYOOR J. -530-86.409/2148- 0 

NTIS, PC A03/MF 
Because i 


an experimental study of the size and dynamics of striations is dem- 
onstrated in a controlled and highly diagnosed laboratory environ- 
ment. The major accomplishments of the research have been the 
development of scaling laws relating high-altitude nuclear and labo- 
ratory environments, the determination of optimum experimental 
configurations for the laboratory simulations, the development of 
adequate techniques to evaluate the simulations, and the 
development of a neutral-wind source. 


5054 (AD-A—171212/4/XAB) Kachina —— series: Dy- 
namic Arch Test Three (dat-3) analysis report. Final report, 
September 1983. Smith SL J.L.; — BFS 

Baird, G.T. (Air Force Weapons Lab., Kirtland AFB , NM 
(USA)). Mar 1986. 504p. (AFWL-TR—85-63). NTIS, PC 
A22/MF AO1. 


This report documents the post-test efforts for the Dynamic 
Arch Test 3 (DAT-3). Pretest predictions and structural design de- 
tails are presented in AFWL-TR-83-56. This test was designed to 
simulate a one-quarter scale 100-kt nuclear surface burst (airblast 


and ground shock only) at a range corresponding to MPa. This 
scales to a 1.56-kt detonation at approximately 44.6 m. The actual 
test environment achieved was a 1.56-kt simulation with a peak 
pressure of 14 MPa. The structures tested in this event included 
two short arches, and one long arch composed of four arch seg- 
ments. Field opeations, arch construction, simulation analysis, 
ground shock analysis, and structural response are all discussed. 
The results of a fiber optics add on experiment are also presented. 


5055 ed to metal 
bonds for pyrotechnic header applications. S D.L. 
(Monsanto Research Corp., Miamisburg, (USA). 
Mound). 6 Oct 1986. Contract AC04-76DP00053. 18p. 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE87002091. 

Inconel 718 cylinders under varying proportions of an argon-helium 
processing gas. The metal members were subjected to chemical 
etching prior to the bonding process. Interfacial strength was deter- 
mined by a cylindrical shear test showing response to both treat- 
ments. Results show that bond strength is increased with the degree 
of etching of metal members and with increased concentrations of 
helium present during bonding. 


5056 (SAND—86-0970) Status of MC3866 ring cutter 
development. Lieberman, M.L. (Sandia National Labs., Al- 
b NM (USA)). 1986. Contract AC04- 
76DP00789. 37p. NTIS, PC A03/MF A0Ol; 1; GPO Dep. 
File Number D: 7001845. 

Development status of the MC3866 ring cutter is presented. 
The device has been shown to meet requirements of cutting, low 
shock transmission and timing. Sixteen successful next-assembly 
tests have been performed. Grain orientation of the metal parts has 
been defined because a change in this parameter yielded unaccept- 
able shrapnel in several laboratory tests. Design verification testing 
of a new lot subjected to combined environments needs to be done. 
1 ref., 12 figs., 3 tabs. 


5057 Spot test for 1,3,5-triamino-2,4,6-trinitrobenzene, 
TATB. Harris, B.W. (to Dept. of Energy, Washington, DC). 
US Patent 4,618,452. 21 Oct 1986. Filed date 29 Nov 1984. 


V.p. 

A method is described for the identification of materials con- 
taining 1,3.5-triamino-2,4,6-trinitrobenzene. The method consists of: 
a. rinsing the material thoroughly with a solvent in order to 
remove significant concentrations of explosive substances present in 
the materials under investigation in which the 1,3,5-triamino-2,4,6- 
trinitrobenzene is substantially insoluble; b. forming a homogeneous 
suspension of a liquid which comprises between 5 and 20 weight 
percent of a water-soluble strong base between 5 and 20 percent of 
water and the remainder a solvent for 1,3,5-triamino-2,4,6-trinitro- 
benzene. The solvent for 1,3,5-triamino-2,4,6-trinitrobenzene has a 
slight solubility for the water with the water-soluble strong base 
dissolved therein; c. contacting the thoroughly rinsed material with 
the homogeneous suspension; and d. observing the color of the 
liquid resulting therefrom, whereby a bright orange color results if 
1,3,5-triamino-2,4,6-trinitrobenzene is present in the material. 


4502 Nuclear 
REFER ALSO TO CITATION(S) 6315 


(AD—343198/8/XAB) Shielding effectiveness of 
enclosure shields in a fallout field. Cialella, C.M.; Hendricks, 
D.W.; Bryant, E.J. (Army Armament Research and Devel- 
opment Command, Aberdeen Proving Ground, MD (USA). 
Ballistics Research Lab.). 29 Apr 4963. TIp. NTIS, PC 
A05/MF AO1. 

Several enclosure shields were exposed to Shot Small Boy at 
a downwind distance of approximately 16,000 feet. These shields 
consisted of hollow-walled steel cubes and spheres of several over- 
all dimensions. Gamma-ray dose rate due to fallout was measured 
for a period of 48 hours inside and outside these shields, and the 
transmission factor of each shield as a function of time was deter- 
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mined. The transmission factor is defined as the ratio of inside to 
outside dose. The dose measurements were determined with detec- 
tors placed inside the shicids and at fixed positions about the area 
surrounding these shields. The outside or free-field measurements 
were compared with portable-survey-meter readings taken at later 
times following the burst. The change in transmission factor as a 
function of time is discussed. 


5059 (AD—473888/6/XAB) Operation Crossroads. Ef- 
fects of an atomic bomb explosion on corn seeds. 

No. 9 to Final report. Randolph, L.F. (Joint Task Force 
One, Washington, DC (USA)). 23 May 1947. 22p. &RD— 
167). NTIS, PC A02/MF AO1. 

The atomic bomb detonation at Bikini during Operation 
Crossroads offered the opportunity for exposing various biological 
materials including corn seed to ionizing radiation. This experiment 
with corn was designed to determine the effects of radiation from 
the atomic bomb in causing (1) alterations of the chromosome 
mechanism of heredity; (2) direct injurious action on the plants 
grown from the treated seed; and (3) sterility due to chromosomal 
derangement and other causes. For purposes of comparison, dupli- 
cate samples of seed were exposed to measured dosages of x rays 
ranging from 5000 r to 25,000 r units. 


5060 (AD—473898/5/XAB) Operation Crossroads. A 
comparison of the effects of test ABLE atomic bomb ionizing 
radiation and x rays on seeds of barley, wheat, and oats. Ap- 
pendix No. 25 to Final report. Smith. (Joint Task Force One, 
Washington, DC (USA)). 1947. 17p. (XRD—179). NTIS, 
PC A02/MF AOl1. 

This report discusses an investigation on the biological ef- 
fects of atomic bomb ionizing radiation. A large variety of biologi- 
cal material including animals, seeds, grain insects, bacteria, fungi, 
etc., were distributed on twenty-two target ships prior to the deto- 
nation of the Test ABLE bomb July ist 1946. Barley seeds were 
selected as one of the test objects because of their excellent fitness 
for determining the effects of irradiation on mutation frequency. 
Young and old seeds were included in order to study the effect of 
age on sensitivity to irradiation. Seeds of Durum (tetraploid), 
common wheat (hexaploid), and common oats (hexaploid) were in- 
cluded in the tests in order to have results from polyploid plants for 
comparison with information obtained from the non-polyploid 
barley. 


5061 (AD—473988/4/XAB) Operation Crossroads. 
Chronological history of the activities of the Director of Ship 
Material Joint Task Force One aboard the USS Reclaimer 
(ARS42) during Test Baker. Report for 24-31 July 1946. 
(Joint Task Force One, Washington, DC (USA)). 31 Jul 
1946. 17p. XRD—188). NTIS, PC A02/MF AO1. 


5062 (AD—611246/0/XAB) Test results from automatic 
yield indicators. Cowan, M.; Munro, D.N.; Sander, H.H. 
(Sandia Corp., Albuquerque, NM (USA)). Oct 1960. 44p. 
NTIS, PC A03/MF AO1. 

Rept. on Operation HARDTACK, Apr-Oct 58. Available 
only for reference use at DDC Field Services. Copy is not avail- 
able for public sale.; Distribution limitation now removed. 

Automatic yield indicators which operate on the negative- 
phase duration principle were developed. Yield estimates were ob- 
tained during Hardtack Phase I for five detonations at distances 
ranging from 11 to 25 miles. The greatest error in yield was ob- 
tained at 22.5 miles where the ratio of indicated yield to actual 
yield was about 2.5. For a lapse condition, it is estimated that auto- 
matic yield indicators will nearly always indicate within a factor of 
2 or 3 of the actual yield within the range to 0.1 psi peak overpres- 
sure (about 30 miles for 1 mt). Under strong low-level temperature 
inversions (rapid increase in temperature with increase in height 
above the surface) at Nevada Test Site, automatic yield indicators 
functioned properly on 11 shots on Operation Hardtack, Phase II. 
Yields ranged from 0.62 ton to 6.5 kt and distances ranged from 2 
to 13 miles. On eight of these events, indicated yields were within a 
factor of 2 of actual yields. Greater errors on the three other events 
were caused by interference effects resulting from the inversion 
conditions. This and other blast-wave measurements indicate that 
factor-of-2 yield estimates can be obtained by the AYI about 70% 


of the time under strong inversion conditions within the range of 
0.1 psi. 


5063 (AD-A—170628/2/XAB) Two-equation turbulence 
model for a dispersed two-phased flow with variable-density 
fluid and constant-density particles. Technical report, 1 Janu- 
ary-31 December 1985. Yeh, G.C.; Elghobashi, S.E. (R and 
D Associates, Marina del Rey, CA (USA)). 31 Dec 1985. 
44p. (RDA-TR—135604-002). NTIS, PC A03/MF A0O1. 

A two-equation turbulence model was developed for predict- 
ing a dispersed two-phase flow with variable-density fluid and con- 
stant-density particles. The two equations describe the conservation 
of turbulence kinetic energy and its dissipation rate for the fluid. 
They have been derived rigorously from the momentum equations 
of the carrier fluid in the two-phase flow. Closure of the time mean 
equations is achieved by modeling the turbulent correlations up to 
third order. The new model eliminates the need to simulate in an ad 
hoc manner the effects of the dispersed phase on turbulent structure 
in situations where the compressibility of the fluid must be taken 
into account. 


5064 (AD-A—171179/5/XAB) Analysis of radiation ex- 
posure for observers and Ex 

Rock IV, Tumbler-Snapper. report, 
March-1 August 1985. Goetz, J.; Klemm, J.; Ortlieb, E. (Sci- 
ence oe International Corp., McLean, VA 
ee a 1985. 63p. (SAIC—85/1715). NTIS, PC 


“ radiation doses to observers and maneuver units for Ex- 
ercise Desert Rock IV are reconstructed for each applicable shot of 
Operation Tumbler-Snapper (1952). Residual radiation doses are 
calculated by using an automated procedure to couple scenarios for 
troop activities to the radiation environment. Uncertainties are de- 
termined for each parameter. Possible exposure to initial radiation 
and internal doses are also assessed. The calculated film badge 
equivalent doses range from 11 mrem (paratroop units, Shot char- 
lie) to 370 mrem (maneuver troops, Shot Dog). Initial doses were 
negligible for all participants at all shots. 


5065 (AD-A—171324/7/XAB) Scale effects on the 
havior of shallow-buried structures and criteria oe shock ef- 
fects on ground-supported equipment. Technical report, 21 
October 1983-31 August 1985. Haltiwanger, J.D.; Hall, W.J. 
(H and H Consultants, Inc., Urbana, IL (USA)). 31 Aug 
1985. 89p. NTIS, PC A05/MF AO1. 

Section 1 of this report studies the possible influences of 
scale (size of structure) on the response of shallow-buried rein- 
forced concrete structures to nuclear-blast-induced surface 
overpressures. It is concluded that such effects, if they exist at all, 
are negligible at scales equal to or greater than one-quarter. At 
very small scales, the evidence as to the significance of scale effects 
is inconclusive. In Section 2, detailed consideration is given to the 
nature of the criteria that should be used in evaluating shock effects 
on ground-supported equipment. Specific attention is given to the 
various types of ground-supported equipment that are of impor- 
tance; the environmental factors that affect the shock-loading and 
resistance characteristics of such equipment; the mounting motion 
and damage mechanisms of equipment items; and the methods of 
analysis, testing and design of equipment and its mountings. An 
effort is made to provide a comprehensive overview of the current 
state of the art for this very complex subject. 


be- 
ef: 


5066 (AD-A—995286/2/XAB) Operation Redwing -- 
Project 5.2. In-flight participation of a B-52. Report for May- 
July 1956. Williams, F.L. (Boeing Airplane Group, Seattle, 
WA (USA)). 1 Apr 1985. 68p. NTIS, PC A04/MF AO1. 

The primary objective of this Project was to obtain meas- 
ured-energy input and aircraft-response data on an instrumented B- 
52 aircraft when subjected to the thermal, blast, and gust effects of 
a nuclear explosion. To accomplish this, analysis was used in select- 
ing the spatial location for the B-52, relative to a detonation, that 
would result in the desired aircraft inputs and responses. The B-52 
was extensively instrumented with the major portion of the instru- 
mentation devoted to measuring aircraft responses. The B-52 par- 
ticipated in nine shots, including one shot which the aircraft abort- 





ed just prior to time zero because of Bombing Navigation System 
difficulties. The reliability of the instrumentation system was be- 
tween 95% and 100% throughout the test program. 


5067 (AD-A—995290/4/XAB) Operation Greenhouse. 
Scientific Director's report of atomic weapon tests at Eniwe- 
tok, 1951. Annex 8.2B. Interferometer gauge pressure-time 
measurements. Kirk, J.E.; Seacord, D.F.; Newman, R.W. 
(Los Alamos Scientific Lab., NM (USA)). 1 Apr 1985. 
113p. NTIS, PC A06/MF AO1. 

This project was charged with the responsibility of conduct- 
ing tests on static aircraft panels mounted on the ground at various 
ranges from the blast. Pressure-versus-time data were obtained 
using interferometer gauges. The gauge proved to be reliable and 
easy to operate. Its high-frequency response enabled it to record 
data to the pressure rise at the front of the blast wave which had 
not been noted previously. These results show, from measurements 
taken by pressure instruments mounted flush with the ground, that 
the rise times at the front of the blast waves were on gamma-radi- 
ation intensity by the smple expedient of stacking a few layers of 
lead breic around the gauge mounts. 


5068 (AD-A—995291/2/XAB) Operation Greenhouse. 
Scientific Director's report of atomic weapon tests at Eniwe- 
tok, 1951. Annex 6.8. cloud radiation field. Koch, G.E. 
(Naval Radiological Defense Lab., San Francisco, CA 
(USA)). 1 Apr 1985. 112p. NTIS, PC A06/MF AO1. 

The object of this study was to measure the relationship be- 
tween the spatial distribution of the radioactive fission products and 
the resultant radioactive field in an atomic-bomb cloud. Data ob- 
tained by the high-intensity rate meters and the jet impactors lead 
to the following conclusions: (1) There is a definite correlation be- 
tween the particulate fission-particle density and the gamma-radi- 
ation intensity measured within the cloud; (2) The effective energy 
of the gamma radiation within the atomic bomb cloud is quite low, 
being of the order of 200 keV; (3) The structure of the atomic 
bomb cloud resembles a chimney with puffs of radioactive matter 
in the flue of the chimney; (4) The average roentgen dose accumu- 
lated by a plane passing through a cloud of the type tested in the 
Dog and Easy Shots 210 sec after bomb detonation is approximate- 
ly 125 r. The average contamination on a plane after passing 
through a cloud is between 10 and 20 r/hr; no contamination could 
be detected within the plane; (5) The gamma-radiation effects 
extend beyond the limits of the particulate radioactive fission prod- 
ucts; and, (6) The visible cloud adn the fission-product particulate 
cloud from the bomb do not coincide exactly; the visible cloud ex- 
tended beyond the fission-product-cloud in those instances where 
data were obtained. 


5069 (AD-A—995292/0/XAB) Operation Greenhouse. 
Scientific Director's report of atomic weapon tests at Eniwe- 
tok, 1951. Annex 1.1. Prompt-gamma-ray measurements. Part 
3. The measurement of transit time. Hall, W.C. (Naval Re- 
search Lab., Washington, DC (USA)). 1 Apr 1985. 56p. 
NTIS, PC A04/MF A0l. 

This report describes the procedures followed in measuring 
the transit time of the atomic explosions evaluated in Operation 
Greenhouse. It includes a description of the equipment used, the in- 
stallations made, and the results obtained. Transmit time measure- 
ments were obtainded for the Easy, George and Item Shots; and on 
the whole, the transit-time recording equipment performed well. 


5070 (AD-A—995296/1/XAB) Operation Ranger. Infor- 
mal report. Wolfe, R.D. (Naval Radiological Defense Lab., 
San Francisco, CA (USA)). 1 Apr 1985. 64p. (NRDL-AD— 
319(0)(EX)). NTIS, PC A04/MF AO1. 

Extracted version of report dated 2 Mar 51. 

The report summarizes and describes the data on the five nu- 
clear detonations. All were air drops with the intention of gather- 
ing experimental data to confirm theoretical calculations on weapon 
construction and components in preparation for Operation Green- 
house. Although no specific experiments were conducted to dem- 
onstrate the efficacy of a earth-moving operation as a decontamin- 
ant for land areas, it was evident from the bull-dozing operations 
following the fifth shot that when contamination is confined to the 
top several inches of earth, removing the layer of contaminated 
earth is very efficacious in reducing the radiation field. 


5071 (AD-A—995301/9/XAB) Operation Dominic, Shot 
Sword Fish. Project Officers report - project 1.2 surface phe- 
nomena, Young, G.A.; Phillips, D.E. (Naval Ordnance Lab., 
ae Oak, MD (USA)). 1 Apr 1985. 140p. NTIS, PC A07/ 

Shot Sword Fish was an operational test of the ASROC 
antisubmarine weapon system. The general objectives of the project 
were (1) to record and measure the formation, growth, and dissipa- 
tion of the visible surface phenomena, including slicks, spray 
domes, plumes, fallout, base surge, and foam patch resulting from 
the underwater detonation of an ASROC weapon; (2) to use the 
data obtained to estimate the actual depth of burst, position of 
burst, yield, and bubble period; (3) to determine the location of 
ships and platforms in the experimental array before, during, and 
after the test; (4) to provide surface-phenomena time-of-arrival data 
at platforms and ships in the array for use by other projects; and 
85) to make the results available for improving the surface-phenom- 
ena scaling and prediction techniques employed f,r establishing de- 
livery and lethal ranges for fleet nuclear weapons. In general, there 
was good agreement between the observed dimensions of the 
Sword Fish phenomena and the predictions. 


5072 (AD-A—995302/7/XAB) Operation Greenhouse: 
Scientific Director's report of atomic weapon tests at Eniwe- 
a Annex 1.9. Air drop instrumentation. Part 3. Disc 
camera. (Edgerton, Germeshausen and Grier, Inc., Boston, 
MA (USA)). 1 Sep 1985. 39p. NTIS, PC A03/MF AO1. 
The disc camera was designed for use to determine the 
growth characteristic of the fireball and so the yield. The instru- 
ment has three separate optical systems and can record three sepa- 
rate streak images of the fireball on a rotating glass photographic 
plate. The angular velocity of the photoplate at the time of expo- 
sure is determined by marker pips recorded on the photoplate. The 
marker generator is gated by a phototube and is turned off by a 
time delay. Time to minimum can be determined directly from the 
streaks and by the use of the scaling laws. Bhangmeter yield can 
also be determined. For Operation Greenhouse, two cameras were 
operated in phototowers. Good records were obtained on the first 
two shots. On the George Shot, which was a daylight test, the pho- 
tocell in the fiducial marker did not function and no records were 
attained. The cameras were not operated on the Item Shot. The 
yields derived compare favorably with those from other fireball de- 
terminations. 


5073 (AD-A—995308/4/XAB) Operation Teapot, 
Nevada Test Site, February-May 1955. Project 34.4. Nuclear 
effects on machine tools. Sparks, L.N.; Risley; Meidal, H.M. 
(USAEC, Washington, DC). Mar 1956. 7ip. (AEC-WT— 
1184). NTIS, PC A04/MF AOl1. 

To determine the durability of heavy-duty machine tools, 11 
such tools of various types and sizes were exposed to the open shot 
of Operation Teapot. Two engine lathes and two knee type milling 
machines were installed on a concrete base simulating industrial in- 
stallations at 2750 ft from Ground Zero. One 200-ton hydraulic 
press was installed immediately behind a two-story brick dwelling 
at 4700 ft from Ground Zero. Two vertical milling machines, two 
pressure vessels, and two drying ovens were placed in typical in- 
dustrial buildings (Butler and Armco) at 6800 ft from Ground Zero. 
Positioning and anchoring of machines were varied to induce 
damage from breakage and flying debris. Also exposed to the blast 
were basic lubricating oils for machine tools. Damage was under- 
standably the most severe at the 2750-ft station and was minor at 
the 4700- and 6800-ft stations. Only one machine was completely 
demolished, and it was discovered in a postshot inspection that the 
machine's subbase had been broken prior to the blast. Flying debris, 
not blast, created the major damage to the machines. Vulnerability 
of machines to damage appears to exist in the failure of fragile ex- 
ternal parts; and even though none of the 11 pieces used in the test 
was large enough to be rated as a heavy-duty machine tool, the 
major castings and forgings were not damaged. The lubricants ap- 
peared to suffer no damage under the conditions of the test. 





5074 (AD-A—995309/2/XAB) Operation Teapot, 
eS ee porters Mae 1955. Project 31.2. Damage 

to commercial and industrial buildings exposed to nuclear ef- 
as Johnston, B.G. (USAEC, Washington, DC). Feb 1956. 
103p. (AEC-WT—1189). NTIS, PC A0e/MF A0l. 

One equipment-control building designed to be blast-resistant 
and two each of three standardized types of metal warehouse or 
utility buildings were exposed to the effects of a nuclear-device det- 
onation. One of the utility buildings was frameless, with deeply cor- 
rugated wall and roof sections; a second was very largely frameless, 
using interlocking channel sections; and the third the aluminum- 
panel wall and roof covering was supported by girts and purlins, 
which in turn were supported by steel frames. Because of atmos- 
pheric conditions at the time of an earlier detonation in the test 
series, one of each of the three types ot utility buildings was ex- 
posed to approximately 0.7 psi overpressure before the planned test. 
In the planned test, held during the open shot (Apple II), one of 
each of the three types was exposed to approximately 3.0 psi over- 
pressure and one to 1.3 psi, with the intention of bracketing their 
overpressure survival range and obtaining data for possible eco- 
nomic redesign for improved blast resistance. The equipment con- 
trol building used continuous-welded steel frames and reinforced- 
gypsum curtain-wall construction. The control building was ex- 
posed to apporximately 4.1 psi, in the anticipated fringe zone of 
major structural damage, to determine its protective capabilities. 
The blast-resistant equipment control building was not structurally 
damaged by the blast, thus exceeding the expectations of the 
design. Each of the three utility buildings received severe damage 
at the near range, one being completely destroyed, whereas at the 
far range the damage in every case was repairable. 


5075 (AD-A—995310/0/XAB) Operation Sandstone. 
Nuclear Explosions. 1948. Scientific Director's report of 
atomic weapon tests. Annex 11, Parts 1, 2, and 3. Thermal 
effects and decontamination studies. Sandstone report No. 32, 
(Joint Task Force Seven, Washington, DC (USA)). 30 Jun 
1948. 63p. NTIS, PC A04/MF AOl1. 

Selected metallic and nonmetallic surfaces were exposed to 
the effects of an atomic explosion. A report is made of alpha and 
beta-gamma contamination. Also included are the results of a mi- 
croscopic and visual examination of the surfaces. 


5076 (AD-A—995311/8/XAB) Operation Sandstone. 
Nuclear explosions. 1948. Scientific Director's report of 
atomic weapon tests. Annex 2, Part 2, Volume 2. Operation 
Sandstone measurements by NRL. Sandstone report No. 12, 
September 1947-September 1948. (Naval Research Lab., 

ae DC (USA)). Sep 1948. 529p. NTIS, PC A23/ 


The Naval Research Laboratory undertook the performance 
of certain experiments as part of the 1948 atomic weapon tests, on 
different islands of Eniwetok Atoll, were involved. This volume 
(Volume 2) is a presentation of the overall electronics problem, a 
discussion of the general design and construction of the electronic 
components, a detailed description and functional analysis of the 
operational and test electronic components, and a description of the 
overall test installations at each site with a description of the test 
methods and procedures were followed. 


5077 (AD-A—995312/6/XAB) Operation Sandstone. 
Nuclear explosions. 1948. Scientific Director's report of 
atomic weapon tests. Annex 2, Part 3, Volume 3. Operation 
Sandstone measurements by NRL. Sandstone report no. 13, 
1947-September 1948. (Naval Research Lab., 
oe DC (USA)). Sep 1948. 286p. NTIS, PC A13/ 
This volume describes the nonelectronic equipment neces- 
sary to the Naval Research Laboratory's participation in Operation 
Sandstone and provides a chronology of the project. The subject 
matter covered includes: ionization chambers; radiometry equip- 
ment used in the measurement of visible, ultraviolet, and i 
energy; photography used to record cathode ray tube traces; and 
transmission lines - principally from the mechanical point of view. 
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(AD-A—995313/4/XAB) a, Sandstone. 
1948. Scientific Director's report of 

canna tai, teint 2 Yak 4. tote eae aie 
an atomic explosion as measured with a photocell, Sand- 
report No. 14. le. (Naval Research Lab., Washing- 
a 28 Ji 1948, 29p. NTIS, PC A03/MF Aol. 
During the atomic bomb tests in 1948, it became of interest 
eee Pa cain ane aoe ee a 
to 1 second. The measurement was made from the AV-5 which 
was at a distance of 8.9 miles from the explosion. Since no external 
signal to trigger the oscilloscope sweep was available, it was neces- 
sary to use the light itself for this purpose, Two scopes were used: 
one with a linear sweep length of about 400 microseconds, and the 
second with an exponential sweep which was about a second long. 
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5079 (AD-A—995314/2/XAB) Operation 
1948. Scientific 


uguatrtt mame ene 


Operation Sandstone 
Sandstone report No. 17. 


(Ed: Germeshausen and 
Grier, Inc., Cambridge, MA (USA)). 30 Sep 1948. 135p. 
NTIS, PC A07/MF AO1. 


This addendum contains diagrams and drawing of various 
test equipment and other instrumentation including a dehumidifier. 


5081 (AD-A—995316/7/XAB) Operation 
1948. Scientific 


measurements Views 
No. 19. Scoville; Andrews, H.L.; Hoffman, EJ.; 
E.C. (Joint Task Force Seven, W: DC (USA). 30 30 


Jun 1948. 48p. NTIS, PC A03/MF AO1. 

The flux of fast neutrons of energy greater than 3 MeV was 
measured by means of sulfur, and neutrons of this energy were 
found to be lethal (assuming 10! n/cm? is lethal) at distances from 
650 yards in Test Yoke to 500 yards in Test Zebra. The slow- 
tron flux as measured with arsenic in Test Zebra indicated that 
these would have been lethal (assuming 5 x 10" n/cm? is lethal) at 


sorption 

inches of concrete and 2 inches of steel are required to reduce the 
fast-neutron flux by a factor of 2. Six inches of steel on all sides 
were found necessary to reduce the slow-neutron flux by a factor 
of 2, and concrete was found to be less effective in cutting down 
the number of slow neutrons. In general, the fast neutrons travel in 
the direction away from the point of detonation, but the slow neu- 
trons were found to be non directional. 


5082 (AD-A—995317/5/XAB) _——.. Sandstone. 
Nuclear explosions, 1948. Scientific Director’ 2 of 
ee ee ee ee 

ve measurements. Sandstone report No. 23. Bryan, TL. 
Goint Task Force Seven, Washington, DC (USA)). 1948. 
104p. NTIS, PC A06/MF AO1. 

This is the final report on Service Test No. 5 on the techni- 
cal results obtained by the Air Force on air filters and airplane 
shock wave measurements during OPERATION SANDSTONE. 


5083 (AD-A—995318/3/XAB) —_. 
Nuclear explosions. 1948, Scientific Director’ 
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This report consists of photographs of various structural 
units taken before and after the X-ray and Yoke Shots at Enewetok 
Atoll. The ground-level structures were at distances ranging from 
1050 to 5400 from the tower. 


5084 ee ee Operation Sandstone. 
Nuclear Scientific Director's report of 
atomic weapon tests. aa 7, Part 1. Technical photography. 
Sandstone report No. 27. (Bureau of Yards and Docks, 
Washi DC (USA)). 6 Dec 1948. 362p. NTIS, PC 
Al6, AOl. 

The tower photography program had, as its primary objec- 
tive, the problem of securing data for the fireball expansion rate de- 
termination from which the equivalent TNT tonnage of each explo- 
sion could be obtained. Secondary objectives were data for shock- 
wave velocity determination at later stages and a good documenta- 
tion of the explosion. 


5085 (AD-A—995320/9/XAB) Operation Sandstone. 
Nuclear explosions. 1948. Scientific Director's report of 
atomic weapon tests. Annex 7, Part 2. Technical photography 
measurements. Sandstone report No. 28. Houghten, R.A.; 
Murray, W.B.; Orphan, R.C.; Smith, J.M. (Bureau of Yards 
and Docks, Washington, DC (USA)). 1 Sep 1950. 86p. 
NTIS, PC A05/MF AOi 

This report presents a a complete analysis of the work done to 
date on the post-detonation phenomena from the Sandstone films. 
Due to the extreme changes in brightness after detonation, a large 
number of frames from each film had improper exposures. The 
Fastax films were most useful during the first thirty milliseconds 
since the shorter exposure time limited the dynamic error and time 
could be measured accurately from the time markers on the film. 
The Mitchell films gave good resolution after thirty milliseconds, 
but the absence of time markers made time measurements uncertain. 
The lack of a value for the camera-to-aircraft distance or accurate 
position markers on the water surface limit the measurement to ac- 
curacies of less than + or - 100 meters on the best of the aerial 
photographs. A number of reports by the J-7 Photographic Analy- 
sis Sub-group have been incorporated into this account. The reports 
used are: LAMS-921 -- Analysis of Fireball Growth at Sandstone; 
LAB-J-7 -- Analysis of Spike Growth and Fireball Height at Sand- 
stone; LAB-J-705 -- Mach Stem Height versus Horizontal Distance 
Determinations; and LAB-J-786 -- Evaluations of the Errors in the 
LAMS-921 Space-Time Curve. 


5086 (AD-A—995321/7/XAB) Operation Sandstone. 
Nuclear explosions. 1948. Scientific Director's report of 
atomic weapon tests. Annex 13, Parts 1, 2, and 3. Studies of 
miscellaneous phenomena. Sandstone report No. 34. (Joint 
Task Force Seven, Washington, DC (USA)). 1948. 25p. 
NTIS, PC A02/MF AO1. 

The service test for the Signal Corps consisted in photo- 
graphic and photoelectric measurements made in an attempt to 
detect an increase in the illumination of the moon due to an atomic 
bomb explosion on the surface of the earth. No increase in illumina- 
tion was observed at either station by photographic equipment, 
photoelectric means, or by visual observations. It is concluded that 
surveillance of atomic bombs based on this method is not feasible. 
However, if future atomic bomb explosions are contemplated, it is 
recommended that consideration be given to the employment of as- 
tronomical telescopes of large size for further investigation of this 
method of surveillance. 


5087 (AD-A—995322/5/XAB) Operation Sandstone. 
Nuclear explosions. 1948. Scientific Director's report of 
atomic weapon tests. Annex 16, Parts 1 and 2. Planning and 
construction. Sandstone report No. 39. a » C.A.; Sim- 
mons, S.H. (Joint Task Force Seven, W gton, DC 
(USA)). 4 Jun 1948. 135p. NTIS, PC A07/MF AO1. 

Section LAJ-16 was made a part of Task Group 7.1 for the 
purpose of initiating and maintaining an accurate file of maps and 
wiring diagrams, showing the positions of all Los Alamos and 
Service experimental installations at the Eniwetok Proving 
Grounds. Proper location of all underground cables between sta- 
tions occupied a prominent place in the initial planning. In order to 
effectively coordinate the cable installations with the main con- 


struction program, this section assumed the responsibility of acting 
as liaison among other LAJ sections and the Service Units designat- 
ed to perform the work. Later this liaison function was expanded 
until LAJ-16 eventually became an active participant, rather than a 
coordinator, in cable laying, wiring, and generator maintenance. 


5088 (AD-A—995323/3/XAB) Operation Sandstone. 
—— 1948. Engineer's report. Part 2. Sand- 

stone report No. 42. (Joint Task Force Seven, Washington, 
DC (USA)). 1948. 286p. NTIS, PC A13/MF AO1. 

This report presents triangulation computations data for Eni- 
wetok Atoll in 1948. A scheme of first-order triangulation com- 
posed of check figures was executed along the eastern side of the 
atoll from a first-order base line on Runit Island. This scheme ex- 
tends northward to Engebi island and southward to Aniyaanii 
Island, and was executed for the purpose of coordinating local sur- 
veys on the activated islands and to establish distances and azi- 
muths between certain installations. All observations were made at 
night, and standard procedure was followed throughout. The maxi- 
mum triangle closure for the entire scheme was 02.41 seconds and 
the average 01.01 seconds. The maximum triangle closure in the 
base expansion figure was 01.10 seconds and the average 00.55 sec- 
onds. 


5089 (AD-A—995324/1/XAB) Operation sandstone. 
Nuclear explosions. 1948. Appendix B to Report Number 10. 
Fission counting. (USAEC, Washington, DC). 1948. 6p. 
NTIS, PC A02/MF AO1. 

The counting equipment consisted of a double ion chamber 
filled with argon at a pressure of 2-3 cm of mercury above atmos- 
pheric, to each side of which two amplifier-scaler circuits were 
connected in parallel. 


5090 (AD-A—995325/8/XAB) Operation Sandstone. 
Nuclear explosions. 1948. Appendix C to report Number 10. 
Special vehicles for Operation Sandstone. (USAEC, Wash- 
ington, DC). 1948. 44p. NTIS, PC A03/MF A011. 

Two tanks (type M-5) were modified and provided with 
radio control equipment so that these tanks could be directed by 
remote control to a designated spot and a sample of earth procured 
in a scoop mounted on the front of the vehicle. Control transmitters 
were provided so that the vehicles could be operated from a dis- 
tance, either from a stationary platform or from a helicopter in 
flight. The special tanks performed satisfactorily and accomplished 
the mission for which they were designed. However, the operation 
demonstrated that changes in the design of the vehicles are desira- 
ble. For any future operation under similar conditions, a lighter, 
wide-track vehicle, is recommended. 


5091 (AD-A—995326/6/XAB) Operation Teapot, 
Nevada Test Site, February-May 1955. Project 33.2. The ef- 
fects of noise in blast-resistant shelters. Hirsch, F.G.; Longh- 
urst; McGiboney, D.R.; Sander, H.H. (Sandia Corp., Albu- 
querque, NM (USA)). May 1956. 43p. NTIS, PC A03/MF 
A0l. 


A fatigue syndrome was observed to develop in animals that 
experience a nuclear explosion while confined in a blast-resistant 
shelter. In order to determine the importance of noise as a contrib- 
uting factor, groups of deafened and nondeafened albino male rats 
were placed in blast-resistant shelters on two explosions of the Op- 
eration Teapot series. Noise measurements were made which 
showed that noise intensities reached a level as high as 181 db, but 
only for durations of 35 msec. No differences were found between 
the deafened and nondeafened rats in the postshot experimental 
tests. It was concluded that noise in this particular instance was not 
a parameter of importance in the etiology of fatigue. Many of the 
animals received significant doses of ionizing radiation. This affect- 
ed the learning performance of the untrained animals; however, it 
did not affect the retention of a learned response in the case of the 
animals that had been trained prior to the explosion. Despite the 
fact that these trained rats were very ill, they continued to perform 
the discriminatory act without error. 
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5092 (AD-A—995328/2/XAB) Operation Buster, 
Nevada Proving Grounds, October-November 1951. Project 
3.8. Effects of an atomic detonation on aircraft structures on 
the ground. Gilroy, J.E.; Peters, R.E.; Breidenbach, L.J. 
(Air Force Flight Dynamics ics Lab., Wright-Patterson AFB, 
OH —_ Jan 1952. 93p. NTIS, PC A05/MF AO1. 

The objective of Project 3.8 is to determine the effects of an 
atomic detonation on parked aircraft with respect to structural 
damage. For Dog Shot, the fighter (F-47) was positioned with tail 
toward the blast at a ground range of 4250 feet from the target 
ground zero. The bomber (B-17) was located with the left side 
toward the blast at a ground range of 6310 feet from the target 
ground zero. Damage to the fighter from Dog Shot was confined 
primarily to the control surfaces, whereas damage to the bomber 
included a severe fuselage buckle aft of the wing, burning of the 
rudder fabric, and extensive local skin damage. The aircraft were 
relocated for Easy Shot. The fighter was positioned with the tail 
toward the blast at a ground range of 2675 feet. The bomber was 
placed with the nose toward ground zero at a range of 5847 feet. 
The fighter was severely damaged, one wing failing completely. 
The bomber sustained additional damage to skin panels, and the 
bomb-bay doors were buckled inward. 


5093 (AD-A-—995332/4/XAB) Radiological defense. 
Volume 1. (Armed Forces Special Weapons Project, Wash- 

ington, DC (USA). Joint Crossroads Committee). 22 Jan 
1948. 176p. (AFSWP—S0-VOL-1). NTIS, PC A09/MF 
A0l. 

This volume discusses the basic physics of a nuclear explo- 
sion. Topics include: Electromagnetic radiation; Atomic structure; 
Natural radioactivity and nuclear structure; Properties of nuclear 
radiation; Neutron physics and fission; and principles of instrumen- 
tation and photographic dosimetry. 


5094 (AD-A—995333/2/XAB) Radiological defense. 
Volume 2. The principles of military defense against atomic 
weapons. (Armed Forces Special Weapons Project, Wash- 
ington, DC (USA). Joint Crossroads Committee). Nov 1951. 
256p. (AFSWP—50-VOL-2). NTIS, PC A12/MF A011. 

Partial contents include: The atomic explosion; Characteris- 
tics of an airburst, subsurface and surface bursts; Radiological war- 
fare; Effects of atomic explosions on structures and material, and on 
personnel; Recognition, measurement and evaluation of radiation 
hazards; Protection of personnel; Decontamination; Emergency 
control measures; and Military organization and training for atomic 
defense. 


5095 (AD-A—995334/0/XAB) Radiological defense. 
Volume 3. A series of indoctrination lectures on atomic explo- 
sion, with medical aspects. (Armed Forces Special Weapons 
Project, Washington, DC (USA). Joint Crossroads Commit- 
a 1949. 143p. (AFSWP—50-VOL-3). NTIS, PC A07/ 
MF AOl1. 

Partial contents: Atomic Bomb and the Resultant Phenom- 
ena; Essentials of Instrumentation; Medical Effects Atomic Explo- 
sions; Biological Effects of Radiation; Radiation Pathology; Patho- 
logical Anatomy of Radiation Effects of Atomic Explosion; Diag- 
nosis of Ionizing Radiation Injury; Therapy of Radiation Illness; 
Therapy and Handling of Mechanical and Thermal Injury from the 
Atom Bomb; Internal Hazards of Fission Products and Plutonium; 
Public Health Aspects of Atomic Energy; Radioactive Decontami- 
nation Problems; Protection Against Atomic Bombs; Command As- 
pects of Radiological Defense; Production, Procurement and Han- 
dling of Radioisotopes; and Tracer Techniques. 


(AD-A—995338/1/XAB) Air Force structures 
i 3.3 of Operation Jangle. Volume 1. Final report. 
Fey, E.H.; Miller, D.E.; Sevin, E.; Snarr, W.B.; Stewart, 
C.E. (Armour Research Foundation, — IL (USA)). 
27 Jul 1955. 451p. NTIS, PC A20/MF A01 
In previous weapon effects tests, nuclear ‘weapons were det- 
onated in the air and under water. Operation Jangle, intended to 
determine the effectiveness of weapons detonated on the surface 
and underground, represents a logical extension of these tests. The 
United States Air Force was chiefly interested in the strategic ef- 
fectiveness of underground and surface explosions. The strategic ef- 
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fectiveness of an airborne weapon depends on many factors, one of 
the most important of which is its capacity for destroying military, 
industrial, and commercial structures. This program sought to in- 
vestigate and determine the loading upon and response of selected 
structures to an underground atomic explosion.., and ...to the 
extent possible, formulate criteria and methods for determining the 


loading upon and response of selected structures or elements there- 
of. 


5097 (AD-A—995339/9/XAB) Air Force structures 
Program 3.3 of — Jangle. Volume 2. Final report. 
Fey, a Sevin, E.; Nelson, H.R.; Stewart, C.E.; Thorn- 
1M. (Armo our Research Foundation, Chicago, IL 
(USA)). 27 Jul 1955. 45lp. NTIS, PC A20/MF AO1. 
This volume consists of three appendices: Analysis of 
Project 3.10 Structures; Analysis of Masonry Structures; and Anal- 
ysis of the Response of Reinforced Square Cells. 


5098 (AD-A—995340/7/XAB) Operation Sandstone. 
Scientific meteorological information. (Joint Task Force 
Seven, Washington, DC (USA)). 1948. 316p. NTIS, PC 
A14/MF AOl1. 

This report is concerned primarily with the data collected 
on the visible atomic clouds. The meteorological observations are 
those for the test days only. The amounts of energy released by the 
bombs are considered only insofar as they affect the atomic cloud 
formations. The phenomena described are those that could be seen 
or photographed. The XRAY Day weapon appeared to release 
somewhat more energy than did the air burst at Bikini; the YOKE 
Day weapon was somewhat more violent than that of XRAY Day; 
and the ZEBRA Day weapon was perhaps less violent than the 
ABLE Day bomb. The ZEBRA Day cloud attained a much lower 
altitude than either the XRAY or the YOKE Day clouds. 


5099 (AD-A—995345/6/XAB) Operation Hardtack. 
Project 2.8. Fallout measurements by aircraft and rocket sam- 
pling. Whitcher, S.L.; Bunney, L.R.; Soule, R.R.; Roza, 
R.A. (Naval Radiological Defense Lab., San Francisco, CA 
(USA)). 1 Sep 1985. 84p. NTIS, PC A05/MF AO. 

The general objective of this project was to estimate, from 
analytical data on cloud samples, the relative distribution of certain 
radionuclides between the local and worldwide fallout formed by 
megaton-range detonations on land and water surfaces, with par- 
ticular emphasis on the distribution of Sr90 and Cs137 between 
local and worldwide fallout. Specific objectives were to: (1) obtain 
airborne particle and gas samples by rocket and aircraft sampling 
techniques; (2) determine the distribution of radionuclides between 
two groups of particles that differed from one another in their fall- 
ing rates in air and that could be considered representative of local 
and worldwide fallout; (3) attempt to determine an early time distri- 
bution of radionuclides and particles between the upper and lower 
halves of the cloud and radially outward from the cloud axis; and 
(4) estimate the extent of separation of fallout from gaseous fission 
products by fission determinations on gas and particle samples col- 
lected coincidentally near the top of the cloud at various times fol- 
lowing the shots. 


5100 (AD-A—995346/4/XAB) Operation Hardtack. 
Project 6.4. Wave form of electromagnetic pulse from nuclear 
detonations. Lavicka, F.; Lang, G. (Army 710s Research 
and Development Lab., Fort Monmouth, NJ (USA)). 1 Sep 
1985. 29p. NTIS, PC A03/MF AOI. 

The wave form of the electromagnetic pulse resulting from 
nuclear detonations, especially at very high altitudes is analyzed. In 
particular, broadband measurements were made from 0 to 10 Mc at 
ranges up to 460 statue miles. The measurements were a continu- 
ation of those made during Operation Plumbbob, although im- 
provements in equipment were incorporated wherever possible. 
The increased cataloging of EM-pulse wave-form data was very 
useful in the field of nuclear surveillance. The presence of a second 
stage in a thermonuclear device can be detected within certain 
range and system-bandwidth limitations. Correlations of first and 
second crossover points with total yield, noted in previously re- 
corded wave forms, are supported by these test results. The agree- 
ment obtained from the Shot Holly sky wave crossover times indi- 
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cates that these measurements are relatively independent of propa- 
gation and, therefore, more valuable than field strength for deter- 
mining yield. 


5101 (AD-A—995347/2/XAB) Pp Hardtack. 
oo 6.5. Radar determination of fireball phenomena. 
. B.; Viars, T.; McAfee, W.S.; Balton, LA. (Army 
| Research and Development Lab., Fort Monmouth, 
N (USA)). 1 Sep 1985. 69p. NTIS, PC ‘A04/MF Aol. 

The objectives of this project were to investigate the nature 
of radar echoes from the fireball produced by atomic detonations, 
and to determine the feasibility of finding ground zero, height-of- 
burst, and yield by means of radar echoes. It was concluded that no 
radar echoes were received from the fireballs of any Hardtack det- 
onations. For surface shots, radar techniques can be used to deter- 
mine ground zero to an accuracy of + or - 140 feet. The propor- 
tionality between maximum target size and yield of the device indi- 
cated that maximum size might be used as a rough measure of 
yield. 


5102 (AD-A—995349/8/XAB) Operation Hardtack. 
Project bon Thermal radiation from low-yield nuclear bursts. 
Report for April-October 1958. Reed, J.W.; Gauvin, H.P.; 
Cahill, J.P.; Grenier, J.W.; Baker, D.J. (Kaman Tempo, 

Santa Barbara, CA (USA)). 31 Dec 1984. 47p. NTIS, PC 
A03/MF AO1. 

The objective of Project 8.8 during the Nevada Test Site 
phase of Operation Hardtack was to investigate the thermal phe- 
nomena resulting from the detonation of fractional-kiloton-yield nu- 
clear devices. Measurements were made by the Air Force Cam- 
bridge Research Laboratories on six bursts with yields less than 1 
kt. To provide correlation with the data, additional measurements 
were made on four bursts with yields greater than a kiloton. 


5103 (AD-A—995350/6/XAB) Operation Greenhouse. 
Scientific Director's report of atomic weapon tests at Eniwe- 
tok, 1951. Annex 1.1. Prompt-gamma-ray measurements. Part 
2. Prompt-gamma-ray intensity as a function of time. Hall, 
W.C. (Naval Research Lab., Washington, DC (USA)). 1 
Sep 1985. 71p. NTIS, PC A04/MF AOl. 

This report describes the procedure followed and the results 
obtained in measuring, as a function of time, the prompt gamma ra- 
diation emitted within 1,000 seconds after the explosion of the 
atomic weapons studies in Operation Greenhouse. The design of 
the experiment and a description of the equipment are given. The 
fast coaxial scintillation detectors for the Greenhouse test were 
used without collimators at a distance of several mean free paths 
from the source. Numerous factors complicated the interpretation 
of the data obtained, thus reducing the accuracy that may be as- 
cribed to the results. The probable peak gamma-ray intensity, the 
time of occurrence of the peak, and the prompt-gamma decay 
curves as a function of time were obtained for each shot. A com- 
posite decay curve fitting all the shots was obtained, and from this, 
a scaling factor was deduced which related the shot energy to the 
gamma-ray intensity. 


5104 (AD-A—995354/8/XAB) Operation Greenhouse. 
Scientific Director's report of atomic weapon tests at Eniwe- 
tok, 1951, Annex 1.5. Neutron measurements. Part 2. Exter- 
nal neutron- a Tt a en 
tion. Section 1. Biggers, W.A.; Brown, L.J. (Los Alamos 
Scientific Lab., NM (USA)). i po 1985. 7ip. NTIS, PC 
A04/MF AO1. 

The Greenhouse operation consisted of a series of four shots 
conducted at Eniwetok during the Srping of 1951. The external 
neutron threshold measurements consisted of the use of good sam- 
ples to measure integrated thermal neutron fluxes and sulfur, iodine, 
and zirconium samples to measure fluxes of higher-energy neutrons. 
The iodine also measured high-energy gamma-ray intensity. Meas- 
urements were also made on slow- and fast-neutron intensities as a 
function of time. 


5105 (AD-A—995355/5/XAB) Operation Greenhouse. 
Scientific Director's report of atomic weapon tests at Eniwe- 
tok, 1951. Annex 1.6. Blast measurements. Part 5. Measure- 


rzel, F.B.; Whiten- 
er, J.E. (Los Alamos Scientific Lab., NM (USA)). 1 Sep 
1985. 146p. NTIS, PC A07/MF AO1. 

The results from laboratory tests and test firing were quite 
encouraging. It was concluded that: (1) the beta densitometer is a 
feasible device for the measurement of density as a function of time 
in the shock wave from a nuclear explosion. It is limited to pressure 
levels of 6 or 8 psi for bombs in the range of 50 kt, but is capable 
of higher-pressure levels on larger bombs where the interference 
from gamma rays is less serious; (2) dust-loading behind the shock 
wave is a major perturbation to the ideal hydrodynamics and can 
change the density by as large a factor as the shock itself; (3) the 
rise time at distances of 7,500 feet on Easy Shot was sharp within a 
resolution of approximately 0.2 msec; and (4) the field calibration 
used on Operation Greenhouse appeared reasonably accurate and 
was worthy of subsequent development. 


5106 (AD-A—995356/3/XAB) Operation Greenhouse. 
Scientific Director's report of atomic-weapon tests at Eniwe- 
tok, 1951. Annex 4.1. Cloud studies. Part 1. Cloud physics. 
Part 2. Development of the atomic cloud. Part 3. Cloud-track- 

photography. Anderson, C.E.; Gustafson, P.E.; Kellogg, 
W.W.; McKown, R.E.; McPherson, D.E. (Air Force Cam- 
bridge Research Center, MA (USA). Atmospheric Physics 
Lab.). 1 Sep 1985. 178p. NTIS, PC A09/MF AO1. 

The cloud-physics project was primarily intended to fulfill a 
requirements for detailed information on the meteorological micros- 
tructure of atomic clouds. By means of a tracking and photographic 
network extending halfway around Eniwetok Atoll, the behavior of 
the first three clouds of Operation Greenhouse were observed and 
recorded. The rise of the fourth cloud was observed visually from 
only one site. The analysis of these observations, combined with in- 
formation about the local weather conditions, gives a fairly com- 
plete picture of the development of each of the clouds. Particular 
emphasis was placed on the earlier phases of development, and the 
heights and sizes of the cloud parts have been determined as func- 
tions of time. A summary of important features of some previous 
atomic clouds are included for comparison. 


5107 (AD-A—995357/1/XAB) Operation Greenhouse. 
Scientific Director's report of atomic-weapon tests at Eniwe- 
tok, 1951. Annex 4.2. Measurement of surface-air movements 
associated with atomic blasts. Rados, R.M.; Bogert, J.C.; 
Haig, T.O. (Air Force Cambridge Research Center, MA 
(USA). Atmospheric Physics Lab.). 1 Sep 1985. 96p. NTIS, 
PC A05/MF AOl1. 

The purpose of this project was to record continuous meas- 
urements of the surface winds in the vicinity of an atomic blast im- 
mediately prior to the blast, during passage of the shock wave, and 
immediately after the blast with special regard to the blast-induced 
afterwind following local dissipation of the shock wave. From the 
data obtained, it was concluded that following an atomic explosion 
there are two specific causes of air-mass movement. One is related 
to the shock phenomenon and the other to the rising fireball. It can 
also be concluded that the heated-thermopile-type and strain-gage- 
type anemometers could be developed to yield more complete data 
on the air-mass movement at ground level following an atomic ex- 
plosion. 


5108 (AD-A—995358/9/XAB) Operation Greenhouse. 
Scientific Director's report of atomic weapon tests at Eniwe- 
tok, 1951. Annex 6.6. Evaluation of filter material. Engquist, 
E,H. (Chemical and Radiological Labs., Army Chemical 
Center, MD (USA)). 1 Apr 1985. 58p. NTIS, PC A04/MF 
AOl. 

Four types of standard and developmental filter materials 
used in individual and collective-protective devices and one type of 
developmental filter material used for sampling of air for particulate 
matter were evaluated against the contamination produced by the 
detonation of an atomic bomb and present in the resulting radioac- 
tive cloud. These filter materials were evaluated in multilayer pads 
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at the standard flow-rate conditions used by the Chemical Corps in 
evaluation studies of filter materials. This permitted correlation of 
results of laboratory data. Analysis of the materials was made by 
counting the gross beta activity collected on successive layers of 
the same filter material and the efficiency of the materials was cal- 
culated from the data obtained. 


5109 (AD-A—995362/1/XAB) Operation Buster. Final 
report. Gilbert, H.K.; Wilson, R.Q. (Armed Forces Special 
Weapons Project, Washington, DC (USA)). Jul 1952. 34p. 
NTIS, PC A03/MF AO1. 

This report presents, with a minimum of detail, the results of 
the Military Weapons Effects experiments conducted at Operation 
Buster. It contains information on the events leading up to the ac- 
complishment of the program, operational considerations, and brief 
summaries of the investigations conducted by the various agencies 
of the Department of Defense. 


5110 (AD-A—995363/9/XAB) Operation Tumbler 
Snapper. Report to the Test ~~ Test of scintillator opti- 
cal-path technique. Krause, E.H. (Naval Research Lab., 
ho De (USA)). 1 Sep 1985. 85p. NTIS, PC A05/ 
MF AOl 

Experiments were conducted to determine the feasibility of a 
technique employing scintillators near the device in conjunction 
with remote photosensitive detectors for measurements of reaction 
history to be conducted on Mike Shot of Operation Ivy, and to de- 
termine the maximum gamma-ray intensity and total dosage at 
which scintillators could be employed. The principal objectives of 
these tests were to:; (1) determine the maximum gamma-ray intensi- 
ty and total dosage at which scintillators could be employed; and 
(2) determine the feasibility of and obtain field experience in the 
employment of a scintillator-remote photosensitive detector tech- 
nique with the optical-path problems involved. This included the 
test of new types of equipment proposed for use on IVy. 


5111 (AD-A—995364/7/XAB) Operation Sandstone. 
Nuclear explosions--1948. Annex 5. Part 3. Blast measure- 
ment of pressure as a function of time. Sandstone report No. 
. Curtis, W.E. (Joint Task Force Seven, Washington, DC 

(USA)). 1 Apr 1985. 446p. NTIS, PC A19/MF AOI. 

Free-piston gauges used to measure the parameters of the air 
shock wave at various distances from the point of detonation were 
investigated. This gauge consists of a piston, free to move with no 
restoring forces, and acted upon at one end by the shock wave 
which records a space-time curve, i.e., a distance-versus-time curve 
of the piston’s movement. A description of the instrument and a 
method of analyzing the records are presented, together with an 
evaluation of possible errors in the measurements. Air-blast pressure 
measurements made during X-ray, Yoke, and Zebra shots at various 
distances from the bomb are reported. The measurements consisted 
of the recording of pressure on a time base by means of diaphragm 
blast gauge channels. The gauge consists essentially of a small, 
fixed-edge diaphragm in which deformation due to pressure are 
transformed into changes of electrical resistance. The instrumenta- 
tion, consisting of the gauge, carrier-type amplifier and recorders, 
as well as the power system, is described. Changes made in the in- 
strumental setup after the initial test are discussed. 


5112 (AD-A—995365/4/XAB) Operation Dominic 
Christmas and Fish Bowl series. Project Officers report. 
Project 4.1. Production of chorioretinal burns by nuclear det- 
onations and tests of protective devices and phototropic mate- 
rials. Allen, R.G. (Air Force Aerospace Medical Research 
Lab., Wright-Patterson AFB, OH (USA)). 1 Apr 1985. 
235p. NTIS, PC Al1l/MF AO1. 

The two primary objectives of this project were: (1) to test 
and improve methods for predicting the threshold distances at 
which chorioretinal burns will be produced by nuclear detonations, 
and (2) to test the response of and protection afforded by various 
protective devices. Rabbits and primates were used to achieve the 
first objective. They were exposed, at different altitudes and vari- 
ous distances from ground zero, to the radiant energy from four 
high-altitude nuclear detonations and eight low-altitude detonations. 
The animals were then examined for chorioretinal lesions. To 
achieve the second objective, the devices to be tested were exposed 
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at the same distances and altitudes as the animals. Thermal data 
were obtained which appear adequate to specify: (1) the thermal 
stimuli responsible for the retinal burns; (2) the performance of the 
eye-protective devices; and (3) atmospheric transmission factors. 


5113 (AD-A—995366/2/XAB) Operation Upshot-Knot- 
hole. Project 18.3. Part 2. Low-resolution spectroscopy. 
Report for March-June 1953. Curcio, J.A.; Duncan, C.H.; 
Drummeter, L.F. (Naval Research Lab., Washin DC 
(USA)). 31 Oct 1984. 109p. NTIS, PC A06/MF AOl 

Low-resolution spectrographs which provided varying de- 
grees of time resolution were operated successfully at Operation 
Upshot-Knothole. The data were studied to determine the time and 
spatial variation of fireball spectra. 


5114 (AD-A—995367/0/XAB) 


i 
-H. (Naval Research Lab., Washington, 
(USA). 1 Sep 1985. 45p. (NRL—4519(EX)). NTIS, PC 
A03/MF AO1. 

The high-resolution work undertaken at Castle with three 
spectrographs of relatively high dispersion is described and ana- 
lyzed. Profitable results were obtained from the spectra taken with 
the JACO 21-foot Wadsworth-mount spectrograph, mainly the 
highest violet cutoff to date and a very predominant NO: spectrum 
in absorption. There is a definite indication that the NO» exists in a 
state of excitation above that observed at ordinary room tempera- 
ture. The observation as a function of time of the formation NOs, 
which conceivably can be formed in different ways during different 
intervals of the explosion, would be of great interest. 


5115 (AD-A—995381/1/XAB) Operation Hardtack. 
Report to the Scientific Director. Power-time and total-ther- 
mal measurements. Hansen, D.F.; Perry, J.E.; Rockman, 
A.G. (Naval Research Lab., Washington, DC (USA)). 1 
Sep 1985. 47p. NTIS, PC A03/MF AO1. 

The objective of the experiments reported in this volume 
was to determine the very-high-altitude behavior of two nuclear ex- 
plosions, namely, the thermal power versus time and the total ther- 
mal yield. The power-time measurements were performed wth four 
bolometers chopper units. A large dynamic range was provided 
both electronically and by neutral filters. The total thermal yield of 
the Teak Shot was measured by thermopile recorder systems. The 
total thermal yield for Orange Shot could not be determined be- 
cause of the cloud cover present over Johnston Island. 


5116 (AD-A—995383/7/XAB) Operation Hardtack. 
Project 2.6. Neutron flux from very-high-altitude bursts. 
Hanscome, T.D.; Alers, P.B.; Caldwell, P.A.; Drachman, 
R.J.; Gorbics, S.G. (Naval Research Lab., Washi 

(USA)). 1 Sep 1985. 97p. NTIS, PC A05/MF AO1. 

The primary objective of this project was to measure neu- 
tron flux and gamma-ray flux versus range and time from missile- 
borne, megaton nuclear detonations at high altitudes by means of 
instrumented pods that were to be ejected, during the missile thrust 
period, at times that were selected to position the pods at predeter- 
mined distances from the burst. Specific objectives were: (1) neu- 
tron flux versus time was to be measured at each of three pod posi- 
tions during each shot and (2) a measurement of gamma-ray dose 
rate versus time was sought from each pod during each shot. 


5117 (AD-A—995386/0/XAB) Operation Hardtack. 
Project 3.2. Response of earth-confined flexible-arch struc- 
tures in high-overpressure regions. LeDoux, J.C.; Rush, P.J. 
(Naval Civil Engineering Lab., Port Hueneme, CA (USA)). 
1 Sep 1985. 158p. NTIS, PC A08/MF A0O1. 

The purpose of this project was to determine structural re- 
sponses and failure criteria of earth-confined corrugated-steel flexi- 
ble arches subjected to high overpressure blast loading from nucle- 
ar detonations. A flexible arch is considered as an arch structure 
whose ultimate supporting capacity is dependent upon confinement 
within a surrounding earth configuration. A collateral objective 
was to determine the radiation-shielding effectiveness of such struc- 
tures with a minimum cover of five feet of coral sand. Because the 
soil and ground-water conditions at Eniwetok did not permit the 
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placing of the steel arches below natural-grade level, the structures 
were confined within massive non-drag sensitive earthwork con- 
figurations of coral sand. Empirical determinations were made of 
the responses of (1) three earth-confined prefabricated corrugated- 
steel flexible arches when subjected to relatively long-duration blast 
loadings from a megaton range detonation; and (2) one similar 
earth-confined flexible-arch <n subjected to relatively short-dura- 
tion blast loadings from a kiloton-range detonation. 


5118 (AD-A—995387/8/XAB) Operation Hardtack. 
Project 4.1. Effects on eyes from exposure to very-high-alti- 
tude bursts. Pickering, J.E.; Culver, W.T.; Allen, R.G.; 
oe R.E.; Morris, F.M. (School of Aviation Medicine, 

Randolph AFB, TX (USA)). 1 Sep 1985. 57p. NTIS, PC 

et aati al i liad cities 
extent of chorioretinal damage caused by exposure to very-high-al- 
titude, high-yield nuclear detonations at distances of 50 to 350 nau- 
tical miles from burst point and to relate experimental data to theo- 
retical calculations. A correlated objective was to estimate, from 
the data derived from these experiments, distance limits beyond 
which retinal burns were not expected to occur from nuclear deto- 
nations at these altitudes. From these data, it is concluded that all 
retinal burns occurring within 160 nautical miles would produce a 
permanent scotoma in the human. Macular involvement especially 
would reduce visual acuity to a critical level. 


a 


pa- 
ve, J. (Army 
Research and Sendanmens Lab ‘ort Monmouth, 

N. USA). 1 Sep 1985. 36p. NTIS, PC A03/MF AOl. 

The general objectives of this project were to make observa- 
tions with weather Radar Set AN/CPS-9 in order to determine 
what characteristics and parameters of a nuclear detonation could 
be detected with X-band radar. The specific objectives were to 
obtain data that would lead to the determination of the following 
information relative to the nuclear cloud; rate of rise, rate of hori- 
zontal growth, maximum height, maximum diameter, stabilized 
height, fallout pattern due to the initial cloud formation, and range 
and azimuth versus time. As a result of this project, it was deter- 
mined that the AN/CPS-9 radar is well suited for observations of 
surface or near-surface bursts, as would be expected from a com- 
parison of its performance characteristics with those of other avail- 
able radar sets. 
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(AD-A—995389/4/XAB) Operation Hardtack. 


man, A.; de Lhery, G.P.; Korbel, HL. (New York Naval 
Shi; yard, Brooklyn (USA). Material Lab.). 1 Sep 1985. 39p. 
S, PC A03/MF AOI. 

The purpose of this investigation was to determine the ade- 
quacy of the irradiation area, time variation of irradiance, and spec- 
trum of the laboratory sources employed in evaluating the protec- 
tion afforded to personnel by military clothing. The primary objec- 
tive of measuring the radiant exposure and irradiance histories at 
the earth’s surface was attained, except for the resolution of the ir- 
radiance histories in the early phase of the pulse and the precise de- 
termination of the radiant-exposure values for the obscured station 
for Shot Teak and the airborne station for Shot Orange. For gener- 
al studies of effects of thermal radiation from high-altitude nuclear 
bursts, the documentation of the stimulus in future field tests should 
include better time resolution in total-irradiance measurements and 
some spectral breakdown of the irradiance history. 


5121 (AD-A—995390/2/XAB) 
Project 8.2. Thermal radiation from 

baker, R.M.; Gauvin, H.P.; Stair, A.T.; Cahill, J.P.; Baker, 
D.J. (Air Force Geophysics Lab., Hanscom AFB, MA 
(USA)). 1 Sep 1985. 68p. NTIS, PC ‘A04/MF AOl. 

The objective of this project was to improve the basic un- 
derstanding of the physics of high-altitude nuclear detonations by 
csimeliia Gi Geleah calles Sites Gn Mameliieds ‘Shem 
Yucca, Orange, and Teak. Spectral irradiances obtained by distant 
airborne instrumentation are presented as a function of time in four 


wavelength bands. The measurements are extrapolated to an as- 
sumed point source, and these i results are discussed. 
Simple scaling laws are not sufficient to predict the thermal radi- 
ation from a high-altitude nuclear detonation. In particular, the 
power radiated in the infrared exceeds by a large factor that ex- 
pected from a black body of dimensions comparable with the visi- 
ble fireball. This implies the existence of some mechanism that is 
producing a greater of infrared radiation than would be 


proportion 
obtained using the equilibrium blackbody theory. 


5122 (AD-A—995391/0/XAB) Operation 
Project 8.4. Early-time spectra of very-high-altitude nuclear 
detonations. Parker, W.J.; Jenkins, R.J.; Inn, E.C.Y. (Naval 
Radiological Defense Lab., San Francisco, CA (USA)). 1 
Sep 1985. 22p. NTIS, PC A02/MF A0Ol. 

The objective of this project was to photograph the spec- 
trum of the bomb light of the three high-altitude nuclear detona- 
tions of Operation Hardtack from two high-flying aircraft with a 
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5123 eee Operation Hardtack. 
Project 10.1. Report to the Scientific Director. 

yields. Mullaney, J.F.; Cadenhead, C.P.; Cooper, R.S.; 

Humphrey, R.W. (Los "Alamos National Lab., NM (USA)). 
1 Sep 1985. 18p. NTIS, PC A02/MF AO1. 

The yields for the LAS shots of Operation Hardtack, 
Project 10.1, were calculated from fireball diameter-time data using 
several related methods. Data were obtained with high-speed 
motion-picture photography. Zero-frame time was determined by 
film with the diameter-time curve. Other methods and techniques 
used for determining and calculating yields are given. 


5124 (AD-A—995394/4/XAB) Operation Dominic, Shot 
Sword Fish. Project Officer's report - Project 1.3b. Effects of 
an underwater nuclear explosion on hydroacoustic systems. 
McMillan, T.; La Houssaye, W.P.; Johnson, C.T. (Navy 
Electronics Lab., San — CA (USA)). 1 Sep 1985. 62p. 
NTIS, PC A04/MF AO1. 

The objectives of Project 1.2 were to determine and evaluate 
the effects of an underwater nuclear explosion on the operational 
capabilities of shipboard sonar and other types of hydroacoustic 
systems. Project 1.3b included all measurements at ranges greater 
than 10 nautical miles and the results of these measurements consti- 
tute the subject of this report. This concerns the effects of 
the underwater nuclear explosion, Sword Fish, on: (a) Long-range 
active detection systems at the first convergence zone (25 to 30 
miles); (b) Passive shipboard or submarine sonars at a few hundred 
miles; and (c) Long-range passive detection and surveillance at 
Sound Surveillance System (SOSUS) and Missile Impact Locating 
System (MILS) stations at several hundred to several thousand 
miles. A submarine station at the first convergence zone and five 
shipboard stations at ranges from 200 miles to 5,000 miles recorded 
signals from hydrophones suspended at various depths to approxi- 
mately 2,000 feet. Submarines on other assignments recorded sig- 
nals on standard submarine sonar equipment on a not-to interfere 
basis. SOSUS and MILS stations operated normally during the 
period and also made special magnetic-tape and strip-chart record- 
ings of signals from single hydrophones from before burst time to 
several hours after burst. 


5125 (AD-A—995395/1/XAB) Operation Dominic, Fish 
Bowl Series. Project Officer's report - Project 2.2. Gamma- 
radiation measurements. Kinch, J.W.; Jenkins, R.W. (Army 
Nuclear Effects Lab., Edgewood Arsenal, MD (USA)). 1 
Sep 1985. 48p. NTIS, PC A03/MF AO1. 

This project was conducted to measure the initial gamma 
dose as a function of distance for Shots Star Fish Prime, Blue Gill 
Triple Prime and King Fish. To accomplish these objectives, the 
gamma dose was measured by film badges, glass microdosimeters, 
cobalt-activated borosilicate glass, calcium fluoride thermolumines- 
cent dosimeters, and formic acid chemical dosimeters. The gamma 
dose versus distance was successfully measured from all three shots; 
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and the gamma doses from all events were within designed experi- 
mental error and precision. By the use of cobalt-activated borosili- 
cate glass plates at two different locations in the instrument pods, 
Project 2.2 was able to measure the differential thermal neutron 
flux created by the thermalization of fast neutrons by the pod mass. 
The formic acid chemical dosimeter failed to provided reliable 
gamma doses due to its high dose-rate dependence. The CaF. ther- 
moluminescent dosimeter provided reading that were considerably 
higher than those measured by the other detectors. Further rate de- 
pendence studies are necessary to explain this discrepancy. 


5126 (AD-A—995396/9/XAB) Operation Sandstone. 
Scientific Director's report of atomic-weapon tests at Eniwe- 
tok, 1948. Annex 8. Gamma-ray measurements. Parts 1, 2, 3, 
4, and 5. Sandstone report No. 29. Shonka, F.R.; Pawlicki, 
G.S. (Los Alamos Scientific Lab., NM (USA)). 1 Sep 1985. 
245p. NTIS, PC Al1l/MF A0Ol1. 

Curves of absorption of gamma rays in boron carbide and a 
few points on the absorption curve in lead were obtained during 
the three atomic explosions of Operation Sandstone. Radiation was 
detected by integrating ionization chambers and by photographic 
emulsions. A few recording-type ionization chambers were used to 
give intensities as a function of time. Radiation detectors were lo- 
cated inside of shelters which protected them from blast and shield- 
ed them from scattered radiation. Because of geometry, scattered 
radiation was negligible and the analysis of absorption curves yields 
the true total absorption coefficient for the radiation. 


5127 (AD-A—995399/3/XAB) Operation Greenhouse. 
Scientific Director's report of atomic weapon tests at Eniwe- 
tok, 1951. Annex 1.5. Neutron measurements. Part 3. High- 
energy spectrum (time-of-flight method). Hall, W.C. (Naval 
Research Lab., Washington, DC (USA)). 1 Sep 1985. 84p. 
NTIS, PC A05/MF AOI. 

This report describes the experiments performed to measure 
the energy spectrum of neutrons released in certain atomic-weapons 
tests in Operation Greenhouse. The measurements were made of 
two types: (1) the time-of-flight measurements designed to establish 
the fission neutron spectrum down to about 3 MeV energy, and (2) 
the so-called Tenex (Temperature-Neutron Experiment) measure- 
ments designed to obtain the velocity distribution of neutrons pro- 
duced by the deuterium-tritium fusion reactions. 


5128 (AD-A—995400/9/XAB) Operation Greenhouse. 
Scientific Director's report of atomic-weapon tests at Eniwe- 
tok, 1951. Annex 1.6. Blast measurements. Part 2. Free-air 
peak-pressure measurements. Section 2. Telemetering from 
moored balloons. Frolich, A.J. (Johns a Univ., 
Laurel, MD (USA). Applied Physics Lab.). 1 Sep 1985. 
145p. NTIS, PC A07/MF AO1. 

The purpose of this experiment was to determine the free-air 
peak-pressure as a function of distance from an atomic explosion. In 
this report, free-air -pressure is defined as the pressure at the 
head of the blast wave in regions where it has not been reinforced 
by a reflected wave. Operation in the test area was more difficult 
than anticipated. Heavy winds made balloon handling very diffi- 
cult. On the whole, the radio link performed satisfactorily on all 
occasions and appears to be a reliable method. For some unknown 
reason, blast switches closer than 1,500 feet failed to give satisfac- 
tory signals. Pressures were computed using the Rankine-Hugoniot 
relation, which is based on the shock wave being a definite discon- 
tinuity in pressure. Since the pressures measured on the ground 
showed relatively long times, there has been some speculation that 
a true shock wave may not exist in free air. If a true shock wave 
does not exist in the free-air region, pressures as computed are not 
correct, and the method of this experiment cannot be used. 


5129 (AD-A—995401/7/XAB) Operation Greenhouse. 
Scientific Director's report of atomic-weapon tests at Eniwe- 
tok, 1951. Annex 1.6. Blast measurements. Part 4. Pressure- 
time measurements in the Mach region. Sections 1 and 2. 
Price, J.F.; Sokol, G.M.; Anastasion, S.N.; Vader, R.L.; 
Walthall, E.R. (Naval Ordnance Lab., White Oak, MD 
(USA)). 1 Sep 1985. 127p. NTIS, PC A07/MF AO1. 

The objective of the laboratory and field work described in 
this report was to make accurate measurements of air blast in the 
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Mach region from two explosions of Operation Greenhouse. Meas- 
urements were made at constant height along a single radius on 
Test Dog and along two different radii for test Easy. In addition, 
diaphragm-type inductance gages were installed at five different 
heights on approximately the same radii on test Easy. The spring- 
piston gage successfully did the job it was designed to do. The dia- 
phragm-type inductance-gage measuring system had an accuracy of 
2% in pressure and a resolving time of approximately 1 musec. 
Complete details equipment design, field operation, and 


concerning 
recommendations for future use of the systems are presented. 


Air-drop instrumentation. 
Teller-alpha. Grier, HE. (Johns Hopkins Univ., Laurel, MD 
(USA). Applied Physics Lab.). 1 Sep 1985. 29p. NTIS, PC 
A03/MF AO1. 

It was the purpose of the Teller-Alpha experiment to meas- 
ure the coefficient alpha by means of detectors placed a long dis- 
tance from the bomb. The detectors are photoelectric devices that 
respond to visible light produced in the air surrounding the bomb 
by the absorbed gamma rays. A measurement of this sort was pro- 
posed by Edward Teller prior to the Sandstone Operation. The 
main components of the Teller-Alpha equipment were the photo- 
head, the 200-Mc timing oscillator, and the high-speed-sensitivity 
recoding oscilloscope. A complete discussion of the experiment is 
provided. 


5131 (AD-A—995403/3/XAB) Operation Greenhouse. 
Scientific Director's report of atomic-weapon tests at Eniwe- 


jusen. 

_— MA (USA)). 1 Sep 1985. 53p. NTIS, PC A04/MF 

An automatic remote-control system armed and fired the 
bomb and sent out a sequence of time signals to experimental equip- 
ment on the atoll. A central station at Parry Island sent signals via 
submarine cables to a timer station on a shot island. The timer sta- 
tion controlled signals to the zero station and to experiments on the 
island, and through auxiliary stations, it also controlled signal distri- 
bution on adjacent islands. Light-sensitive triggering units for appa- 
ratus and for accurate standard zero-time reference were provided 
in the form of Blue Boxes, or fiducial markers. 


5132 (AD-A—995404/1/XAB) Operation Greenhouse. 
Scientific Director's report of atomic-weapon tests at Eniwe- 
tok, 1951. Annex 2.7. Thermal radiation injury. Pearse, H.E.; 
Kingsley, H.D.; Schilling, J.A.; Hogg; Blakney, R.M. 
(Rochester Univ., NY (USA)). 1 Sep 1985. 77p. NTIS, PC 
A05/MF AO1. 

Information concerning the flash burn resulting from an 
atomic bomb explosion was necessary to understand the lesion, its 
systematic effects, and prevention and treatment of these effects. In 
order to reproduce similar sources in the laboratory, it was essential 
to know the characteristics of the energy producing the biological 
effect. In order to obtain this information, anesthetized experimental 
animals were placed in shielded positions at varying distances from 
bomb zero to cover a wide range of thermal-radiation intensities. 
Small areas of each animal's skin were exposed through aperture 
plates which were designed to analyze burn production as a func- 
tion of time, intensity, and spectrum. Protection of the animal by 
fabrics covering the skin was also evaluated. Following exposure, 
animals were retrieved from the exposure stations and transported 
to a laboratory for analysis of the burn lesions by description, color 
photography, and microscopic study of biopsy materials. 


5133 (AD-A—995405/8/XAB) Operation Greenhouse. 
Scientific Director's report of sey ae nw tests at Eniwe- 
tok, 1951. Annex 2.4, Experimental data obtained in the field. 
Part 1. Dosimetry using mice. Part 2. Depth dosimetry of 
unit-density materials. Part 3. Biological dosimetry of atomic 
bombs, using Tradescantia. Anderson, E.C.; Benson; Bren- 
nan, J.T.; Chambers, F.W.; Conger. (Rochester Univ., NY 
(USA)). i Sep 1985. 121p. NTIS, PC A06/MF AO1. 
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Topics include: The Biological Effectiveness of Neutron Ra- 
diation from an Atomic Bomb; Radiation Hazards Associated with 
Passage Through an Atomic Bomb Cloud. 


5134 (AD-A—995406/6/XAB) Operation Ivy. Report to 
the Scientific Director. Documentary photography. Gaylord, 
J.L. (Lookout Mountain Lab., Los an CA (USA)). 1 
Sep 1985. 66p. NTIS, PC A04/MF A 

See iar ad SU GT cas accessible Maesnielh 
still and motion picture, the activities connected with certain events 
and programs of Operation Ivy. Tesk Unit 9 accomplished all the 
necessary field photography and was still in the process of editing 
this footage to form a completed motion-picture record at the time 


(AD-A—995407/4/XAB) Operation Ivy. Project 


rd, ( 

NM (USA)). 1 Sep 1985. 52p. NTIS, PC A04/MF A0O1. 

OPERATION IVY was instrumented for the mass-motion 
method of pressure measurement in a manner similar to that used 
on OPERATIONS BUSTER-JANGLE and TUMBLER-SNAP- 
PER. Low-altitude pyrotechnic mortar bursts and high-altitude gun 
bursts (on Mike only) labeled the air for photographic recording. 
The methods of instrumentation are described, the method of data 
analysis is outlined and derived data on time of arrival, peak materi- 
al velocity, peak shock velocity, and peak overpressure are present- 
ed in tabular and graphical form. Appendixes present meteorologi- 
cal and ballistic data and calculations. An outstanding conclusion of 
the experiment is the lowness of peak overpressures near the sur- 
face compared with the peak overpressures at altitudes up to 25,000 
feet because of the effect of atmospheric inhomogeneity at long 
ranges. The mass-motion technique offers a useful diagnostic tool 
for the determination of total hydrodynamic yield. 


5136 (AD-A—995408/2/XAB) Castle. Radio- 
logical Safety. Volume 1. Final report. (Joint Task Force 
Seven, Washington, DC (USA)). 1 Sep 1985. 296p. NTIS, 
PC A13/MF A0l1. 

This report is designed to cover the overall Operation Castle 
radiological safety matters from the viewpoint of those issues of 
direct concern to Headquarters, Joint Task Force Seven. It was 
written for the express purpose of assisting in the development of 
future radiological safety plans by presenting detailed discussion of 
the problems and solutions arising during Operation Castle. Includ- 
ed is a discussion of fallout forecasting techniques. 


5137 (AD-A—995409/0/XAB) Operation Castle. Radio- 
logical Safety. Volume 2. Final (Joint Task Force 
Seven, Washington, DC (USA)). 1 Sep 1985. 343p. NTIS, 
PC ‘AiS/MF AOl. 

This report is designed to cover the overall Operation Castle 
radiological safety matters from the viewpoint of those issues of 
direct concern to Headquarters, Joint Task Force Seven. It was 
written for the express purpose of assisting in the development of 
future radiological safety plans by presenting detailed discussion of 
the problems and solutions arising during Operation Castle. 


5138 (AD-A—995411/6/XAB) Operation Redwing. 
Project 1.10. Blast over vegetated and cleared areas. Broyles, 
C.D. (Sandia Corp., Albuquerque, NM (USA)). 1 Sep 1985. 
20p. NTIS, PC A02/MF AO1. 

Measurements were made to determine the difference in 
blast effects over a surface covered with low shrubs and grass and 
over a cleared sandy surface in the precursor region, and an at- 
tempt was made to correlate this difference with measurements of 
preshock sound speed over the surface. Overpressure was measured 
with ground-baffle gages and with pivot-static gages at 3-foot ele- 
vations. Dynamic pressures were measured at the 3-foot elevation 
with the same gages. Measurements were made at the same ground 
ranges for vegetated surface as for the sandy surface. The vegeta- 
tion reduced the severity of the precursor, showing later arrival 
times and smaller dynamic pressures than over the cleared area. 
The overpressures over the vegetation were the same at the ground 
and 3-foot levels. No measurements of sound speed after zero time 
were obtained, so a correlation is not possible. 


radioactivity. Co 
ae NM (USA)). 1 Sep 1985. Oe. 


5139 Ng ees ere 
Project 2.52. ee 

(Sandia Corp., 
NTIS, PC A02/MF 


soil on Shot Yuma. Predicted values were within + or - 50% of 
induced dose rates inferred from field measurements. 


5140 (AD-A—995413/2/XAB) Operation Redwing. 
Se ee ee ee eee oe 
eS ee buildings. Sinnamon, 
G.K.; Haltiwanger, J.D.; Newmark, N.M. (Illinois Univ., 
Urbana (USA)). 1 Sep 1985. 90p. NTIS, PC A05/MF A011. 

The primary objective of the project was to obtain informa- 
tion regarding the effect of the length of the positive phase of blast 
on the response of drag and semidrag structures. A total of six 
steel-frame buildings were tested during this operation. The struc- 
ture of each type nearest ground zero was located such that if the 
yield of the weapon was near the lower limit of its predicted range, 
it would probably undergo considerable inelastic deformation. Con- 
versely, those structures farthest from ground zero were located 
such that if the yield of the nuclear device was near the upper limit 
of its predicted range, they would be substantially deformed, but 
would not collapse. The third building of each type was located at 
an intermediate point between these two extremes. Instrumentation 
was provided to obtain records of the transient structural deflec- 
tions, strains, and accelerations, as well as of overpressure and dy- 
namic pressure versus time at the sites of the various test structures. 


5141 (AD-A—995414/0/XAB) Operation Redwing. 
Project 4.1. Chorioretinal burns. Fixott, R.; Pickering, J.E.; 
Williams, DB; Brown, D.V.L.; ge H.W. (School of 
Aviation Medicine, Randolph AFB, TX (USA)). 1 Sep 
1985. 43p. NTIS, PC A03 AOl. 

This Redwing project was designed to furnish supplemental 
information on the requirements for protection against retinal burns, 
using both rabbits and monkeys as experimental animals. Choriore- 
tinal burns were produced by various segments of the thermal 
pulse. This was accomplished by two series of time-fractionating 
shutters. The first group, the early closing shutters, were open at 
time zero and closed at increasing intervals of time. The second 
series, the delayed-opening shutters, were closed at time zero and 
subsequently opened for time increments during the 
flash. The feasibility of protection by fixed-density optical filters 
was explored. Two types of protective electronic shutters were 
field tested. Additional objectives were to: (1) determine whether 
blink reflexes would prevent chorioretinal burns; (2) ascertain 
which portions of the time-intensity pulse can produce thermal 
injury to the retina and choroid of the eye; (3) determine the time 
required for blink reflex in rabbits and monkeys exposed to the ex- 
treme light intensity of the nuclear detonations; (4) explore the fea- 
sibility of ocular protection by means of fixed-density optical filters 
or combinations of filters; and (5) tests, under field conditions, pro- 
tective shutter devices that are in the developmental state and are 
designed to close more rapidly than the blink reflex. 


5142 (AD-A—995415/7/XAB) Operation Redwing. 
oe Thermal and blast load effects on a B-47E air- 
craft in flight. Laumann, R.C.; Gran, W.M.; Heineman, 
R.H.; Lang, R.P. (Cook Research Labs., Morton Grove, IL 
(USA)). 1 Sep 1985. 71p. NTIS, PC A04/MF AOl. 
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This project was established to measure overpressure, gust, 
and thermal effects on a B-47E aircraft in flight and to provide ad- 
ditional research information on the effects of nuclear explosions on 
the aircraft. A B-47E aircraft was instrumented for measurement of 
overpressures, irradiance, radiant exposure, and of bending, shear, 
and torsion in the wing and stabilizer. Further instrumentation was 
made to measure thermal strain and the effect of high thermal 
inputs upon thin skins and supporting structures. Instrumentation 
was also installed to obtain bending, shear, and torsion responses of 
the fuselage when subjected to combined side and vertical loading. 
The general positioning criteria for the aircraft were wing bending 
up to 95% of design limit and/or a temperature rise of 600 to 
+-700F in the thin-skinned elevator and aileron. In order to attain 
high temperature rises on participations in which the aircraft was 
gust critical, it was necessary to paint the thin-skin surfaces with 
high absorptivity paint. The data obtained in these tests were to be 
used in the design of future USAF aircraft. 


5143 (AD-A—995416/5/XAB) Operation Redwing. 
Project 5.4. In-flight participation of a B-57B. Wells, H.M.; 
Roha, D.M.; Sallis, D.V.; Ward, J.V. (Air Force Wright 
Air Develop ment Center, Wright-Patterson AFB, OH 
(USA)). 1 Sep 1985. 62p. NTIS, PC A04/MF AO0O1. 

This project was establihsed to determine the response of the 
structure of the B-57 aircraft in flight to thermal, gust, and over- 
pressure effects of large-yield nuclear explosions primarily for the 
purpose of defining the delivery capabilities of the aircraft and sec- 
ondarily to obtain basic information relative to the thermoelastic re- 
sponse of the aircraft structure. In order to obtain the necessary 
data, the aircraft was instrumented to measure the overpressure, 
gust, and thermal inputs, and the response of various components of 
the structure to these inputs. The instrumented aircraft was posi- 
tioned at predetermined points such that design limits would be ap- 
proached. A maximum skin temperature of 400 F was the criterion 
for determination of the amount of thermal radiation which the B- 
57B could absorb without sustaining permanent buckling of the 
skin, and 600 F was the criterion for the maximum safe limit. With 
respect to gust, the aircraft was limited by 100% of the design limit 
shear at Wing Station 123. The aircraft experienced loads of from 
14 to approximately 61% of the design limit load. During Shot 
Apache, the aircraft was positioned for both overpressure and a 
high horizontal gust component. The results substantiated the theo- 
retical alleviating effect of the horizontal gust component. 


5144 (AD-A—995417/3/XAB) See = 
Project 8.4. Thermal effects on strength of aircraft structural 

sandwich-type panels. Julian, A.; Eves, C.E. (Cook Research 
ee _ iL (USA)). 1 Sep 1985. 56p. NTIS, PC A04/ 


In this test, panels of varied construction materials and 
facing thickness were subject to transient heat pulses in unloaded 
and prestressed conditions to determine if any change in structural 
integrity could be noted. Initial specimens were instrumented for 
measurement of temperature-time history at the core-to-facing bond 
and exposed to thermal radiation. Results of comparative post-expo- 
sure mechanical tests on field-exposed, aluminum facing samples 
showed no noteworthy change in strength characteristics as a result 
of the radiant exposure. However, tests conducted on similiar speci- 
mens pulse-heated in a restrained and prestressed condition showed 
that failure will occur at temperatures well within the range of that 
developed in the field-exposed specimens. Initial results of the loads 
program showed that 0.020-inch aluminum facing on balsa-core 
specimens will fail at temperature rises of approximately 200 F 
when subjected to relatively low stresses during the heating cycle. 
As the result of a complete study of the heat-transfer characteristics 
of sandwich construction, a mathematical formulation was derived. 
When these formulas were programmed for digital computer use, 
accurate results were obtained. The program could be used with 
confidence to predict thermal response to heat pulses from nuclear 
weapons or laboratory heat sources, and could also be used in es- 
tablishing material criteria for sandwich structures having superior 
thermal tolerance. 
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5146 - Operation Hardtack. 


the Scientific Director. Report 
Task ames 7.1, Joint Task Force Seven, W 
(USA)). 1 Sep 1985. 130p. NTIS, PC A07/MF AOl1. 
This report gives a summary of the experimental programs 


5147 (AD-A—995423/1/XAB) Operation 
Scientific Director's report of atomic-weapon tests at Eniwe- 
tok, 1951. Annex 8.3. Special radar, radio, and 
studies of weapons effects. Part 1, 2, 3, and 4. (Air Force 
Wright Air Devel t-Patterson AFB 
AIG/MF AOL, 


lopment Center, Wri 
OH (USA)). 1 Sep 1985. 373p. NTIS, 

Contents include: Part 1--radar-scope a Part 2- 
effects of atomic detonation on radio propagation; Part 3; photo- 
graphic assessment of bomb damage; Part 4-film fogging studies. 


5148 (AD-A—995424/9/XAB) Operation Greenhouse. 
Scientific 


Wayne, J.C.; Lehmkuhl, J.C. (Air Force Wrigh 
—_ ent Center, Wri t-Patterson AFB, OH USA) 1 Sep 
85. 287p. NTIS, A13/MF AO1. 

The primary objective of this report is to present data con- 
cerning the structural and aerodynamic loads as measured on vari- 
ous types of aircraft in flight in the vicinity of an atomic explosion. 
A secondary objective is to describe the instrumentation (installa- 
tion, calibration, and operation) in order to provide for the future 
planning and conduct of similar tests. The positions of the airplanes 
at the time of shock arrival were accurately determined by means 
of radar tracking. The measured data were correlated, every 
second, from a land-based radio-transmitter station and with refer- 
ence to time zero by means of a photoelectric cell. The data ob- 
tained are believed to be accurate to within 10% and is suitable or 
further analysis and satisfactory for the development or correction 
of a technique for calculating the effects of atomic explosions on 
aircraft structures. 


5149 (AD-A—995444/7/XAB) _—. Sandstone. 
Nuclear explosions. 1948. Scientific Director's report of 
ettne Weapnes title. Adads4, Fat 2. Seien ° Blast re- 


sistance of structures -- Bureau of Yards and Docks (Service 
Test Number 4). Sandstone report no. 25. (Joint Task Force 
Seven, Washington, DC (USA)). 1948. 266p. NTIS, PC 
A12/MF AO0Ol1. 

A Microfiche onl: 

Ter qann arden alte moenenne ticanietien 
of units of varying material, shape, and strength in relation to 
atomic blast forces of varying magnitude. This test was conducted 
on a model basis, with the intent to coordinate results with theoreti- 
cal analyses and dynamic resistance studies to form a reasonable 
basis for the design of blast-resistant structures. 


5150 (AD-A—995445/4/XAB) Operation Sandstone. 
Nuclear explosions. 1948. Technical report of the communica- 
tions and Electronics Section of the Special Staff of the Com- 
mander. No. 44. (Joint Task Force Seven, 


Sandstone report 
ee DC (USA)). 1948. 388p. NTIS, PC A17/MF 


Availability: Microfiche copies only. 
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(AD-A—995446/2/XAB) Headquarters Joint Task 
Force Seven. Operation plan number 3-53, Clarkson, P. (Joint 
Task Force Seven, Washington, DC (USA)). 10 Feb 1954. 
124p. NTIS, PC A06/MF AO1. 

Includes change no. 1. 

This operation plan covers the period of operations from the 
time major elements of the joint task force are deployed in the for- 
ward area until the completion of on-site operations. It was pub- 
oe for planning purposes only, always subject to periodic revi- 
sion and refinement as more detailed information became available. 
ENIWETOK-BIKINI Danger Area, as the term is used in this 
plan, is that area encompassing ENIWETOK and BIKINI 
ATOLLS and bounded by the meridians 160 deg 35’ - 166 deg 16’ 
east longitude, and by the parallels 10 deg 15’ - 12 deg 45’ north 
latitude (an area of 150 by 350 miles). 


(DOE/DP/00789—T252) Restricting production 
of fissionable material as an arms control measure: an updat- 
ed historical overview. Taylor, J.M. (Sandia National Labs., 
Albuquerque, NM (USA)). Sep 1986. Contract AC04- 
76DP00789. 79p. NTIS, PC A0S/MF A01; GPO Dep. File 
Number DE87001407. 

One of the earliest proposals for control of nuclear weapons 
was to restrict or control production of fissionable material. This 
paper reviews the evolution of this proposal from its initial appear- 
ance in 1946 to 1985. 


5153 Preliminary studies of reinforcement dynamics for 
a reusable underground test chamber. Thorpe, R.K.; Heuze, 
F.E. (Lawrence Livermore National Lab., Livermore, CA 
94550). pp 801-807 of Rock mechanics: Key to energy pro- 
duction. Littleton, CO; Society of Mining Engineers of 
(1986). (CONF- '860609—). Contract W-7405-ENG- 

From 27. U.S. symposium on rock mechanics; Tuscaloosa, 
AL, USA SA (3 Jun 1986). 

The concept of a reusable underground nuclear test facility, 
named HEDEF, has been under study for some time. This rock 
chamber would have to be engineered to sustain the repeated me- 
chanical and thermal shocks of internal explosions. In this paper, 
the authors summarize preconceptual studies performed in support 
of HEDEF, including: simple dynamic calculations for internally 
loaded tunnels; outline of proof-of-concept tests of proposed rein- 
forcement; and initial dynamic testing of reinforcement components 
in an underground high explosive (HE) test. 


4503 Explosion Detection 


REFER ALSO TO CITATION(S) 5674 
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5154 Relations of kinematics, and electrifi- 
cation in an isolated mountain thunderstorm. Ziegler, C.L.; 
Ray, P.S.; MacGorman, D.R. (National Severe Storms La- 
bortory, NOAA, Norman, OK 73069). Journal of the Atmos- 
Dheric Sciences; 43: No. 19, 2098-2114(1 Oct 1986). 

This paper addresses aspects of the airflow, microphysics, 
and electrification in a mountain thunderstorm which occurred on 7 
August 1979 over the Langmuir Laboratory near Socorro, New 
Mexico, site of the Thunderst Research International Program 
(TRIP). Single Doppler observations are used to form a conceptual 
model of the essentially one-dimensional storm nematic numerical 
cloud model is employed with the analytic updraft profile to diag- 
nose the evolution of temperature, water substance, radar reflectiv- 
ity, space charge density and axial electric field in the main updraft 
region. Retrieved thermal, microphysical, and electrical variabiles 
are verified with in situ aircraft and balloon observations and meas- 
ured radar reflectivity. The calculated ing graupel particles is in a 
direct proportion to cloud and precipitation content, and attains a 
peak value of about 10 C km~* min™! between -30° and -40°C. and 
vertical electric field imply thet the noninductive graupel-ice 
charge separation mechanism accounts for a substantial portion of 


50 ENVIRONMENTAL SCIENCES, ATMOSPHERIC 
5001 Basic Studies 


the storm’s total separated charge. The peak noninductive charging 
rate appears to balance the discharge rate implied by the observed 
flash rate. 


5001 Basic Studies 
REFER ALSO TO CITATION(S) 5183 


5155 (CONF-841034—Vol.3, pp 1497-1498) Tropical 
Earth Resources Satellite (TERS). Hoeke, A.P.; van Konij- 
nenburg, R.; Irsyam, M. (Netherlands Agency for Aero- 

Programs, Delft). 1984. NTIS, PC A99/MF A01. File 

umber DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

The baseline of the Tropical Earth Resources Satellite 
(TERS) concept is a remote sensing satellite with a pushbroom op- 
tical instrument in a true-equatorial orbit (1680 km). The TERS, 
conceived for the equatorial countries and Indonesia in particular, 
will complement the already existing or planned remote sensing sat- 
ellites, and will especially improve the temporal resolution of the 
remote sensing data on these countries. It is anticipated that such a 
satellite will enable monitoring of critical processes in the field of 
food production, conservation of the natural environment and land 
usage. The swath-width of the high resolution multispectral instru- 
ment can be pointed anywhere between latitude 10°N and 10°S, 
which will offer the equatorial countries an opportunity to observe 
any part of their territory four times per day during daylight. A 
forward looking cloud sensor will give the possibility to detect 
which areas are free of clouds and to point the observation instru- 
ment to specific clear areas. Studies have been pursued on the feasi- 
bility of such a Tropical Earth Resources Satellite system and in- 
cluded a preliminary design of space and ground segment as well as 
studies on the cloud distribution over Indonesia and on user as- 
pects. 


proach to 
from satellite images and scarce ground data: two cases stud- 
re eee ee Frein, 


5156 (CONF-841034—Vol.3, pp 1873-1882) Simple ap- 
estimate climatological variables at ungauged 


Y.; Galle, S.; Lacomba, P.; Obled, C. (Institut de Mecanique 
de Grenoble, France). 1984. NTIS, PC A99/MF AO1. File 
Number DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

Simple statistical models involving use of satellite images can 
provide rough estimates either of rainfall amounts or of sunshine 
hours at daily or monthly time-steps. These techniques require to 
relate the meteorological variable (rainfall or sunshine) to a satellite 
variable: the cloud-cover. The relationship chosen can be extended 
to the whole study area. Identification of different cloud-types as 
implied by rainfall assessment, was performed manually, and it 
avoids use of very time-consuming programs. The sunshine model 
employed needs to distinguish between sunny and cloudy pixels. 
This distinction is implemented automatically by means of a radi- 
ance threshold. In both cases, the satellite variable is calibrated by 
comparison with ground data. This allows to find the respective in- 
fluence of each cloud-type on rainfall amount and to determine 
more accurately the radiance threshold under which pixels are con- 
sidered as sunny. 


5157 (CONF-861165—1) Trajectory uncertainty in long- 

range dispersion estimates. Murphy, B.D. (Oak Ridge Na- 
deni Lab., TN (USA)). 1986. Contract ACO05-840R21400. 
4p. NTIS, "PC A02/MF AO1; 1; GPO Dep. File Number 
DE86014255. 

From 5. joint conference on applications of air pollution me- 
teorology; Chapel Hill, NC, USA (18 Nov 1986). 

Estimates of the owes i wind vector interpolation and 
the resulting uncertainties in making long-range trajectory estimates 
are discussed. Errors associated with the estimation of wind vectors 
by interpolation from observed values are calculated. These errors 
in turn are used to develop ensembles of trajectories indicative of 
the uncertainties associated with an individual trajectory. 
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5158 (DOE/NBM—7000564) Simulation of clouds, pre- 
cipitation, and airflow over complex terrain using a three-di- 
mensional mesoscale model. Final report, 6 January-31 Octo- 
ve 1986. Nickerson, E.C. (National Oceanic and Atmos- 

ic Administration, Boulder, CO (USA). Air Resources 
Pep. 31 Oct 1986. Contract W-7405-ENG-36. 118p. NTIS, 
PC A06/MF AOI; 1; GPO Dep. File Number DE87000564. 

The results of an evaluation of the numerical dispersion asso- 
ciated with the horizontal differencing scheme are discussed. Re- 
sults of precipitation, clouds, and airflow over a region of complex 
terrain 200 km by 200 km located in the southwest of Colorado 
using terrain supplied by the technical representatives from LANL 
are presented. 


5159 (DTH-LV—174) Danish test reference year, TRY. 
Meteorological data for HVAC and energy. Andersen, B.; Ei- 
dorff, S.; Hallgreen, L.; Lund, H.; Pedersen, E.; Rosenoern, 
S.; Valbjoern, O. (Danmarks Tekniske Hoejskole, ae. 
Lab. for Varmeisolerin g). Mar 1986. 42p. NTIS (US Sal 
Only), PC A03/MF AO1. File Number DE87750105. 

The report gives a survey of the weather parameters used 
for the "Danish Test Reference Year, TRY” and the corresponding 
set of data from meteorological observations made during a 15-year 
period. In addition a short description is given of the measuring 
methods used for the most important weather parameters. The 
"Danish Test Reference Year, TRY” is selected in accordance with 
a method recommended by the working group "Solar energy pro- 
gramme” in the EEC. The total number of data in the "Danish Test 
Reference Year, TRY” and the 15-year dataset are available on 
magnetic tape only. Information regarding the magnetic tape and 
instructions for the use of its data is provided. Selected tables and 
diagrams with some of the most important weather data are pre- 
sented. (In this translation given as examples only). (LN). 


5160 (JAERI-M—86-050) Report of meteorological ob- 
servations at the site of Tokai Research Establishment in 
1983. Obata, Kazuichi; Yabuta, Hajimu; Yamaguchi, Taken- 
ori; Katagiri, Hiroshi; Kokubu, Morinobu. (Japan Atomic 
Energy Research Inst., Tokyo; Japan Atomic Energy Re- 
search Inst., Tokai, Ibaraki. Tokai Research Establishment). 
Mar 1986. 48p. (In Japanese). NTIS (US Sales Only), PC 
A03/MF A0O1. File Number DE87700129. 

Results of meteorological observations such as wind speeds, 
wind directions, solar and net radiations, air temperatures at the site 
of Tokai Research Establishment in 1983 are summarized in the 
form of meteorological statistics in this report. Hourly data (mean 
of 10 minutes of each hour) are used for the statistical calculation 
to obtain daily means of all observation items, monthly frequency 
distribution of wind speeds, atmospheric stabilities by wind direc- 
tions and hourly means of wind speed in a month etc. 


5161 (N—86-26724) Determination of band oscillator 
strengths of atmospheric molecules from high resolution 
vacuum ultraviolet cross section measurements. Semiannual 
Status Report, 1 November 1985-30 April 1986. Parkinson, 
W.H. (Smithsonian Astrophysical Observatory, Cambridge, 
MA (USA)). May 1986. ‘8p: ONASA-CR_177293: SASR— 
3). NTIS, PC A04/MF A 

An account is given ZZ progress in work on (1) the determi- 
nation of band oscillator strengths of the Schumann-Runge absorp- 
tion bands of (16)02 and (18)O02 from cross section measurements 
conducted at 79 K; (2) the determination of the absolute absorption 
cross section of the Schumann-Runge bands of (16)0(18)O from 
optical depth measurements performed on mixtures of (16)O2, 
(18)O02 and (16)0(18)O at 79K; and (3) the influence of Schumann- 
Runge linewing contributions on the determination of the Herzberg 
continuum absorption cross section of (16)02 in the wavelength 
region 194 to 204 nm. The experimental investigations are effected 
at high resolution with a 6.65 m scanning spectrometer which is, by 
virtue of its small instrum atal width (EWHM = 0.0013 nm), 
uniquely suitable for cross section measurements of molecular bands 
with discrete rotational structure. Absolute cross sections, which 
are independent of the instrumental function and from which band 
oscillator strengths are directly determined, are measured for the 
absorption bands that are most predissociated. Such measurements 
are needed for (1) accurate calculations of the stratospheric produc- 
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tion of atomic oxygen and heavy ozone formed following the pho- 
topredissociation of (18)0(16)O by solar radiation be- 
tween the absorption lines of (16)02; (2) elucidation of the mecha- 
nism of predissociation of the upper state of the Schumann-Runge 
bands; and (3) determination of the true shape of the Herzberg con- 
tinuum cross section. 


(UCRL—15832) Instrumentation for a clear-air, 
infra-red radiation Bull, H.T. Ghucdemsapmadh 
Meteorological and Space ae 
(USA)). 30 Jun 1986. Contract W-7405- ip. 
NTIS, PC A04/MF A0Ol1; 1; GPO Dep. File Number 
DE87001318. 

In order to study, assess, and make recommendations on in- 
strumentation for a clear-air infra-red radiation experiment the fol- 
lowing matters were addressed: The instrumentation requirements 
for making appropriate spectral radiometric measurements of at- 
mospheric emissions of thermal radiation, of adequate representati- 
vity and accuracy, in order to provide high observational 
data for comparison with numerical radiation models for the pur- 
pose of verification of the application of these codes to climate 
models; and the availability of commercial spectrometers and/or 
the availability of suitable research instruments. 


5163 Atmospheric mass transport by along-valley wind 
systems in a deep Colorado Valley. Whiteman, C.D.; Barr, S. 
(Pacific Northwest Laboratory, Richland, WA 99352). Jour- 
nal of Applied Meteorology; 25: No. 9, 1205-1212(Sep 1986). 
Contract AC06-76RL01830;W-7405-ENG-36. 

Hourly tethered-balloon wind so from the 650-m 
deep, narrow, Brush Creek Valley of Colorado are analyzed to de- 
termine the nocturnal atmospheric mass (or volume) budget of the 
valley. Under the assumption that the volume flux on an entire 
valley cross section can be approximated from balloon soundings 
over the valley center, volume fluxes are calculated from tethered 
balloon profiles taken on 30—31 July 1982 at several points along 
the valley’s longitudinal axis in a 7-km long segment of the valley. 
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REFER ALSO TO CITATION(S) 3325, 3326, 3331, 3382, 3423, 4042, 4068, 
Sean rf 5316, 5318, 5358, 5370, 5371, 5372, 5382, 5421, 5580, 5581, 5628, 


5164 (AD-A—170996/3/XAB) Occupational and envi- 


asbestos 

mental Hygiene Agency, Aberdeen Proving Ground, MD 
(USA)). Jul 1986. 29p. (USAEHA-TG—148). NTIS, PC 
A03/MF AO1. 


This publication provides preventive-medicine information 
and guidance about controlling asbestos exposure. It applies to mili- 
tary and civilian personnel and on-post dependents worldwide who 
are occupationally or nonoccupationally exposed to asbestos. 


(AD-A—171425/2/XAB) Analysis of the relation- 
ship between meteorology and air pollution at Deuselbach, 
West Germany. Master's thesis. Messina, S.R. (Air Force 
Inst. of Tech., Wright-Patterson AFB, OH _—" 1985. 
206p. (AFIT/CI/NR—86-116T). NTISMF A0Ol 

Meteorological and air-pollution data were gathered at a 
clean air monitoring station near the West German village of Deu- 
selbach. The meteorological data consisted of measurements in the 
following areas: temperature, relative humidity, wind direction and 
speed, rainfall and UV radiation. Air pollution measurements of 
nitric oxide, nitrogen dioxide, total reactive nitrogen, sulfur dioxide, 
carbon dioxide, ozone and total suspended particles were recorded 
as well. It is the intention of this thesis to examine thoroughly how 
each of these meteorological parameters either enhances or dimin- 
ishes the levels of atmospheric pollutants. Additionally, the rela- 
tionships among the pollutants will also be examined. This is a de- 
sired aspect since correlation among pollutants could point to a 
common source region. 





721 +/ ERA-12/2 


Ce ere Development of an at- 
model for heavier-than-air gas mixtures. 


report, September 1980-May 1985, Havens, 
J.A.; Spicer, T.O. (Arkansas Univ., Fayetteville (USA). 
Dept. of Chemical Engineering). May 1985. 183p. NTIS, 
PC A09/MF AO1. 

Mathematical-modeling techniques use to predict atmospher- 
ic dispersion of heavy gases are reviewed and critiqued. These dis- 
persion processes are characterized by three phases: (1) near field, 
negative buoyancy-domainated flow regime; (2) intermediate-field, 
stably stratified shear flow regime; and (3) far-field, passive turbu- 
lent diffusion regime. Mathematical models of laboratory and natu- 
ral-gravity currents are used to describe the negative buoyancy- 
dominated regime flow and dilution processes. A laboratory investi- 
gation of instantaneous heavy-gas releases in calm air demonstrates 
scaling from small release volumes (0.5 cu m) to large-field (2000 
cu m) field releases, and is used to develop a mathematical model 
for the buoyancy-dominated regime. Laboratory data from strati- 
fied shear-flow mixing experiments are used to develop a model for 
vertical diffusion of heavy gases in the atmospheric surface layer. 
The model concepts are consistent with the limiting passive behav- 
ior of demonstrated air pollution models. An interactive computer 
model for heavy-gas dispersion (DEGADIS) is developed. The 
DEGADIS model accounts for the three regimes of heavy-gas dis- 
persion processes and can be used to simulate instantaneous, steady- 
state, and transient releases. The model provides predictions of 
downwind concentration decay which are in good agreement with 
the full range of field experimental data currently available, and is 
recommended for incorporation in the Coast Guard hazard-assess- 
ment computer system. 


5167 (AD-A—171523/4/XAB) Development of an at- 
mospheric dispersion model for heavier-than-air gas mixtures. 
Volume 2. Laboratory calm air heavy gas dispersion experi- 
ments. Final report, September 1980-May 1985. Havens, 
J.A.; Spicer, T. 10. elias Univ., Fayetteville (USA). 
Dept. of Chemical Engineering). May 1985. 269p. NTIS, 
PC A12/MF AO1. 

Laboratory experimental instantaneous releases of right-cir- 
cular-cylindrical volumes of heavy gas (Freon-12/air) with initial 
volumes ranging from 0.034 to 0.531 cu m and specific gravities 
ranging from 2.2 to 4.2 are described. Releases with initial height- 
to-diameter ratios of 0.4, 1.0, and 1.57 are reported. The heavy-gas 
flow field surrounding the release is described by time series of gas 
concentration at various radial and vertical coordinates with re- 
spect to release center. Measurements of the gravity-current veloci- 
ties are determined from time-of-onset of measured gas concentra- 
tion. Calm-air instantaneous heavy-gas releases are demonstrated to 
scale with a characteristic length cube root of V/sub i/ where V/ 
sub i/ is the initial volume, and a characteristic time (V/sub i/ to 
the 1/6 power)/(sq root of the reduced gravitational acceleration). 
The scaled laboratory releases predict the gravity-spreading and di- 
lution process occurring during the buoyancy-dominated flow 
phase of the 2000 cu/m Freon/air instantaneous releases conducted 
by the British Health and Safety Executive at Thorney Island, UK. 
The gravity spread and dilution data are used to validate the buoy- 
ancy-dominated flow submodel which is incorporated in DEGA- 


DIS, the general-purpose heavy-gas dispersion model developed for 
the Coast Guard. 


5168 (AD-A—171524/2/XAB) Development of an at- 
mospheric dispersion model for heavier-than-air gas mixtures. 
Volume 3. DEGADIS user’s manual. Final report, September 
1980-May 1985. Havens, J.A.; Spicer, T.O. (Arkansas Univ., 
Fayetteville (USA). Dept. of Chemical Engineering). May 
1985. 270p. NTIS, PC Al2/MF AOl. 

The mathematical-modeling techniques used to predict at- 
mospheric dispersion of heavier-than-air gases discussed in Volume 
1 are briefly summarized; these techniques are incorporated in an 
interactive computer model DEGADIS. Details of DEGADIS im- 
plementation are briefly discussed. The necessary input information 
to simulate a heavier-than-air gas release with DEGADIS is sum- 
marized. Example simulations of a steady-state and transient release 
are included. A list of DEGADIS self-diagnostics with suggested 
actions are included. A listing of DEGADIS is included along with 
a partial list of program variables. Guidelines for installation of DE- 
GADIS are presented. 
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5169 (BNL—38564) — coincident air quality and 
precipitation measurements in an urban setting. Patrinos, 
A.A.N.; Binkowski, F.S. (Brookhaven National Lab., 
Upton, ‘NY (USA). Applied Science Dept.; Environmental 
Protection Agency, Research Triangle Park, NC (USA)). 
Sep 1986. Contract AC02-76CH00016. 5p. (CONF-861165— 
3). NTIS, PC A02/MF AOi; 1; GPO Dep. File Number 
DE86015944. 

From 5. joint conference on applications of air pollution me- 
teorology; Chapel Hill, NC, USA (18 Nov 1986). 

This paper presents results from a field study conducted in 
Philadelphia during the summer of 1982. Event-type wetfall chem- 
istry data are compared to coincident air quality data and meteoro- 
logical conditions. 


(CONF-841034—Vol.3, pp 1845-1854) Effect of 

Antarctic ice crystals and aerosols on the polarimetry and 
photometry of the Antarctic sky. Egan, W.G. (Lamont-Do- 

herty Geological Observatory of Columbia Univ., Palisades, 

. 1984. NTIS, PC A99/MF AOl. File Number 

DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

This paper represents a progress report on the applicability 
of the Dave spectral polarimetric and photometric atmospheric 
model to the Antarctic summer sky containing ice clouds. Al- 
though the model is based on plane parallel layers, it was found to 
be valid in predicting the photometry and polarimetry between 
0.400 and 1.0 pm within a factor of approximately two. Additional 
observations were made at 0.36 ym and to 1.6 wm wavelengths. 
Radiosonde observations were used as supplementary input data for 
ice cloud location. The Mie scattering calculations assumed spheres 
of diameters between 0.458 and 45.8 um as approximating the scat- 
tering properties of ice crystals; comparisons to the phase function 
of column-like hexagonal prisms showed the assumption to be rea- 
sonable. The observed optical depths are strongly dependent on the 
acceptance angle of the sun photometer because of the strong solar 
aureole. However, the amount of precipitable water may be accu- 
rately determined with a 2 degree FOV photometer using the ratio 
of two wavelengths, one strongly absorbing band for HzO and the 
other transmitting. 


5171 (DOE/ER/60290—T1) Formate and acetate me- 
Tae LA. (Vieninia Univ. Charlotesvillt (USA). Dept 
Jolley, L.A. Univ., Charlottesville (USA). Dept. 
of a emcees Sciences). Aug 1985. Contract FG05- 
85ER60290. 113p. NTIS, A06. File Number 
DE87001914. 

Rain samples were collected aseptically, during 1984, in 
Charlottesville, Virginia, to study the ability of microorganisms to 
utilize formate and acetate. The total number of cells, as counted 
by Acridine Orange Direct Counts, was an order of magnitude 
greater from April to September (10° cells/mL) than during the 
rest of the year (10* to 10‘ cells/mL). Formate and acetate concen- 
trations ranged between 6 to 23 uM and 3 to 9 uM, respectively, 
and were higher from June to September. Scavenging of bacteria 
and acetate from the air was an important mechanism. Heterotro- 
phic uptake on the day of collection was not different from the 
controls, but after incubation at room temperature for a minimum 
of three days, the turnover rate constants were .14 and .13 hours™? 
for formate and acetate, respectively. Total cell counts increased an 
order of magnitude during that interval. To estimate the rate of uti- 
lization of formic and acetic acids in fresh precipitation, Michaelis- 
Menten uptake kinetics were used. The turnover times were 1.5 
days and 34 days and the maximum uptake rates were .40 and .24 
nmol L~! hour! for formate and acetate, respectively. This study 
has demonstrated that there are viable microorganisms in precipita- 
tion that are capable of utilizing formate and acetate for growth. 
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5172 (DOE/ER/60313—2) CH, flux from biogas gen- 
erators and rice paddies as measured in Sichuan, China. 
{Annual progress report]. Wang, M.; Khalil, M.A.K.; Ras- 
mussen, R.A. (Academia Sinica, Beijing (China). Inst. of At- 
mospheric Physics; Oregon Graduate Center, Beaverton 
(USA). Inst. of Atmospheric Sciences). [1986]. Contract 
FG06-85ER60313. 13p. NTIS, PC A02/MF A0l; GPO 
Dep. File Number DE87001403. 

We report methane release rates from several biogas genera- 
tors and from rice paddies in Sichuan, China, during four different 
stages of growth, using chamber techniques. The release rates from 
biogas generators vary greatly from pit to pit, ranging between 
0.037 and 50 g/day/pit, very much depending on the seal charac- 
teristics of the pits. If this result was representative for the whole 
year round and all the biogas pits in China, it would result in a 
total annual CH, release of 1 x 10® to 1.5 x 10" g for the 8 million 
biogas pits now used in China. CH, flux from rice paddies varies 
significantly from place to place and from time to time. The meas- 
ured CH, fluxes are larger during the seedling stage and shortly 
before harvest, ranging from 3.1 to 2889 mg/m?/day. During the 
seedling stage transport through air bubbles may have a significant 
contribution to the total CH, emission, as air bubbles are commonly 
seen in the seedling beds and the measured CH, flux is much higher 
at a spot with air bubbles than at a spot without air bubbles. 


5173 (EGG—2478) Assessment of instrumentation and 
analytical techniques for high —— in situ waste 
stream characterization of industrial flue gases. Espinosa, 

J.M.; 1M: Wikoft P.M. (EG and G Idaho, Inc., Idaho Falls 
(USA)). Nov 1986. Contract AC07-761D01570. 34p. NTIS, 

PC A03/MF A01; GPO Dep. File Number DE87002368. 


This report is a survey of commercial and research instru- 
mentation as applicable to the measurement of flue gas constituents. 
The importance of instrumentation in measuring pollutants from 
flue gas streams has long been recognized. However, only in recent 
years has the possibility of in situ measurement of all flue gas spe- 
cies been explored. The point of focus had been on pollutants but 
has shifted to corrosive and fouling constituents of flue gas streams. 
It is important to identify these species in situ before they change to 
more stable species. This is the major shortfall of commercial in- 
strumentation. The reasons for this shift is because of the high 
maintenance costs of heat recuperation equipment caused by these 
fouling and corrosive species. The instrumentation in this report are 
reviewed with this criteria in mind. The advantages and disadvan- 
tages of each type are discussed as well as sampling and calibration 
problems associated with each. Some of the possible constituents of 
various flue gas streams are also discussed. It is known that some of 
the constituents of flue gas streams have been identified as corro- 
sive or fouling species of flue gas streams have been identified as 
corrosive or fouling species, but there are many more that need to 
be identified and classified. Recommendations for further work in 


5174 (EPRI-CS—4717) Investigation of precipitator 
pulse energization. Final report. DuBard, J.L.; Landham, 
E.C. Jr. (Southern Research Inst., Birmingham, AL (USA)). 
Sep 1986. 194p. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number T187920006. 

This report describes an investigation of high voltage pulse 
energization for precipitator performance improvement. The inves- 
tigation included extensive performance tests of a pilot-scale fly ash 
precipitator, laboratory studies of aerosol particle charging, and a 
survey of published data on full-scale fly ash precipitators. The 
pilot-scale precipitator was installed on a flue gas sidestream from 
Arapahoe Unit 4 of the Colorado Public Service Company. The 
precipitator was tested with both 9-inch and 12-inch plate spacing. 
SOs injection was used to vary the fly ash resistivity in the range of 
5 x 10’? ohm-cm. The research pulse power supplies produced a 
maximum pulse amplitude of -25 kV, superimposed on a maximum 
de voltage of -50 kV. The pulsers used a thyratron switch in the 
high voltage circuit to produce a narrow pulse with a fast risetime 
of 1.5 ps. Resistors and inductors in the pulse-shaping network 
could be changed to produce a slower pulse of longer duration, 140 
ps. 
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5175 (EPRI-EA—4663) Methods for acidic deposition 
measurement: proceedings. (Envirotest, Seattle, WA ee 
Aug 1986. 234p. (EPA—600/9-86/014; CONF-8504158—). 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T187920061. 
From EPA/USGS/EPRI workshop on acid deposition mon- 
itoring and anal Ral NC, USA (30 Apr 198 
a a ae ee of acidic 2 Ape 1985) relationship 
to emissions, and its consequences at receptors requires reliable 
measurements. This workshop provided a forum for scientists and 
managers to exchange information on procedures for sampling and 
chemical analysis with the goal of identifying methods ready for 
standardization. Eighty representatives of monitoring networks, 
methods standardization agencies and the research community at- 
tended. Presentations explaining the technical issues were followed 
by working group sessions. These identified candidate methods for 
standardization and developed criteria for ranking and prioritizing 
their importance. Obstacles to standardization were also identified. 
It was recommended that the documentation of standard practices 
first be developed for broad topics, such as network design, sam- 
pling instruments, and chemical analysis. Sampling precipitation ac- 
curately was identified as urgently needing further development. 
Standardization of analytical laboratory procedures was considered 


achievable now. For dry deposition measurement, special emphasis 
was placed on the need for more research. 


5176 (EPRI-EA—4792) Development of methods for 
ee Se ash. Final report. Griest, W.H.; 

Tomkins, B.A.; Caton, J.E. (Oak Ridge National Lab., ™N 
(USA)). 1986. Contract AC05-84OR21400. 192p. NTIS, 
PC A09 AOl; 1 - R.R.C., Box 50490, Palo Aito, CA 
94303; GPO Dep. File Number DE87000547. 

This project developed methodology for analyzing polycy- 
clic aromatic hydrocarbons (PAH) and other organic compounds in 
airborne fly ash from coal-fired power plants. Stack ash samples 
were used as surrogates for fly ash in sorptivity studies and devel- 
opment of analytical methods. A major finding of this project was 
the identification of carbonaceous particles, ranging from uncom- 
busted coal to coal coke, as the species principally responsible for 
the strong sorptivity of ash for PAH. The carbonaceous particles 
also influence the distribution of surface area and organic matter in 
the ash, and may provide a transport mechanism for the emitted or- 
ganic matter from coal combustion. The total organic content of 
the carbonaceous particles ranged up to 1.6 mass %. Several proce- 
dures for the determination of organic matter on ash were devel- 
oped and evaluated. These ranged from gas chromatographic (GC) 
screening procedures featuring derivatized solvent extracts and 
thermal desorptions to more complex sequential procedures involv- 
ing semipreparative scale high-performance liquid chromatographic 
(HPLC) fractionation followed by GC or analytical scale HPLC 
analysis. A preliminary investigation was conducted on the nature 
of the 60 to 80% off the organic matter (estimated from gravime- 
tric or total organic carbon measurements) which is unaccounted 
for using current chromatographic procedures. Size-exclusion chro- 
matography and spectroscopic characterization of solvent extracts 


indicated the ae of oxygenated species with apparent molecu- 
lar masses 200 to 1000 


5177 (EPRI-EA—4813-SR) Forest health and acidic 
deposition. Hakkarinen, C.; Allan, M.A. (Electric Power Re- 
search Inst., Palo Alto, CA (USA)). Sep 1986. 92p. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T187920065. 

This report, written for senior environmental managers in 
electric utilities, reviews the potential role of acidic deposition in 
forest decline in the United States. Recent studies suggest that 
forest decline, not clearly identifiable from natural causes, is occur- 
ring in eastern North America and central Europe. Acidic deposi- 
tion is being investigated as one factor possibly contributing to the 
perceived forest decline. Results to date indicate that various fac- 
tors may contribute to forest decline and that the specific combina- 
tions may differ from site to site. The role of acidic deposition in 
forest decline is the subject of intensive research, both at EPRI and 
in the federal government. This report provides a critical review of 
the published, peer-reviewed literature on the relation between 
forest health and acidic deposition. It also summarizes the current 








state of knowledge on the acidic deposition question and outlines 
areas of research where further work is needed. 


(EUR—9231) Possibilities for ~ pe ps of 
Se ee ae ne a 
ogies. (Commission of the E mae 
Communities, eatin up 1984. 136p. European Commu- 
nity ae an name 100 M St., NW, Suite 707, Wash- 
ington, DC 200 
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lished literature, supplemented by discussions with some of the au- 
thors and other experts. Cadmium production and consumption sta- 
tistics for the world and the EEC are presented, also collation of 
estimates of human activity-caused burdening of the environment 

Communities). Substitution possibilities and problems are 
examined for the five main applications for which no technically 
satisfactory or economic alternatives have been demonstrated. With 
appropriate waste disposal management, cadmium pigments and sta- 
bilizers in domestic and industrial refuse do not appear to be signifi- 
cant sources of environmental dispersal. Special concern attaches to 
the chemically active wastes from electroplating operations and the 
growing volume of discarded nickel-cadmium batteries; technology 
is available for recovering and recycling cadmium from these 
sources, but implementation poses formidable problems. More re- 
search and development is needed to establish technology for re- 
ducing cadmium release from the production and use of phosphate 
fertilisers, and any solution is likely to be expensive. 


5179 (Juel—2054) Investigations on dry deposition and 
emission of atmospheric NO, NO/sub 2/ and HNO/sub 3/ to 
and from natural surfaces. Hoefken, K.D.; Meixner, F.; 
Mueller, K.P.; Ehhalt, D.H. (Kernforschungsanlage Juelich 
G.m.b.H. (Germany, F.R.). Inst. fuer Atmosphaerische 
Chemie; Koeln Univ. (Germany, F.R.)). Apr 1986. 207p. 
German). NTIS (US Sales Only), PC Al0/MF AOl. File 
Number DE87750495. 

Emission and dry deposition of the atmospheric nitrogen 
oxides NO, NO/sub 2/ and HNO/sub 3/ from and to vegetated 
and base soils and a natural water surface were determined in nu- 
merous laboratory and field experiments. The influence of soil tem- 
perature, soil water content and atmospheric mixing ratio of the re- 
spective nitrogen oxide on its exchange at the soil-air-boundary was 
evaluated in the laboratory by means of the dynamic chamber 
method. These parameters showed to be of tremendous importance 
for amount and direction of the flux of nitrogen oxides. Main result 
in discussing the field experiments was that emission and iti 
of NO and NO/sub 2/ exist simultaneously. The vertical flux of 
NO and NO/sub 2/ was a coupling of two parts - directed from 
the atmosphere to the soil and vice versa at the same time. Many 
additional field experiments with the gradient method and the 
chamber method supported the results of the laboratory experi- 
ments. 


5180 (LBL—21453) Indoor air quality measurements in 

38 Pacific Northwest commercial buildings. Turk, B.H.; 

Brown, J.T.,; conan: aed K.; ae D.A,; Grims- 

aye . (Lawrence Berkeley 

(U Contract AI79- 

83BP 12921, A.C03-76SFO0098. (CONF-860606—21). 

NTIS, PC A03/MF AOI; 1; GPO Dep. File Number 
DE87000078. 


From Air Pollution Control Association annual meeting and 
— Meer gee MN, USA (22 Jun 1986). 

Power Administration-funded study monitored 
venaiiie rates and a variety of indoor air pollutants in 38 Pacific 
Northwest commercial buildings. The buildings ranged in age from 
6 months to 90 years, in size from 864 to 34,280 m3, and occupancy 
from 25 to 2500 people. Building average formaldehyde (HCHO) 
concentrations were below the 20 ppB detection limit in 48% of 
the buildings. Nitrogen dioxide (NO2) concentration averages 
ranged from 5 ppB to 43 ppB and were lower than outdoor con- 
centrations in 8 of 13 buildings. At only one site, an elementary 
school classroom, did carbon dioxide (CO2) exceed 1000 ppM. 
Radon (Rn) levels were elevated in one building with an average 
concentration of 7.4 pCiL~'. Respirable particles (RSP) concentra- 
tions in smoking areas in 32 buildings had a geometric mean of 44 
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pg m~* and ranged up to 308 pg m™® at one site. In non-smoking 
areas the geometric mean RSP was 15 pg m~*. Outside air ventila- 
tion rates did not appear to be the single dominant parameter in de- 
termining indoor pollutant concentrations. Measured pollutant con- 
centrations in 2 “complaint” buildings were below accepted guide- 
lines. The cause of the complaints was not identified. 


5181 (MST-LUFT-A—103) Filter pack for determina- 
tion of total ammonia, total nitrate, sulfur dioxide and sulfate 
in the atmosphere. 


wenn K. (Miljoestyrelsen, Roskilde 
cower Luftf i .). Feb 1986. 29p. NTIS (US 
Only), PC A03 A01. File Number DE87750099. 

This report describes a filter pack for the measurement of 
total ammonia, total nitrate, sulfur dioxide and sulfate. The filter 
pack consists of four filters coupled in a series: a particle filter, a 
NaF-, a KOH- and a (COOH):-impregnated filter. The amount of 
total ammonium was determined by extraction and analysis of the 
particle filter and the (COOH):-filter. The amount of total nitrate 
was found by addition of the determined amount of nitrate collect- 
ed on the particle- and the NaF-filter. The collected amount of 
sulfur dioxide was fourd by addition of the determined amount of 
sulfate on the NaF- anc the KOH-filter, and particulate sulfate was 
determined by extraction and analysis of the particle filter. No 
interferences in sampling or analysis have been found. The potential 
risk of interference from NO: on the collection of HNOs, as found 
on alkaline-impregnated filters at humidities above 65%, is avoided 
by employing NaF as a collection media for HNOs. The filter pack 
was compared to parallel filters sampling total ammonium on a 
(COOH).-filter and total nitrate and total sulfur (SO. + SO,?-) on 
a NaOH-filter, respectively. A field test showed an excellent corre- 
lation between the concentrations of total ammonium, total nitrate 
and total sulfur measured by the filter pack and the parallel filters, 
when the velocity at the inlet was 0.48 m/sec. 22 refs. 


5182 (MST-LUFT-A—104) Impregnation of filters for 
sampling of atmospheric The 


gases. vacuum drying technique. 
treningasb) (Miljoestyrelsen, Roskilde (Denmark). Luftfor- 
i .). Feb 1986. 22p. NTIS (US Sales Only), PC 
A A01. File Number DE87750100. 

Impregnation of filters for sampling of atmospheric gases has 
traditionally been done by addition of the dissolved absorbing 
media through either dipping the filter into the absorbing solution 
or pouring it over the filter. To minimize blank values, to obtain a 
good reproducibility of the capacity of the impregnated filters, and 
to ensure a uniform distribution of the absorbing media on the 
filter, a new impregnation technique is suggested. The technique in- 
volves minimum manual handling and exposes the filters to a mini- 
mum of laboratory air. The technique is based on the principles of 
vacuum drying. It is applicable to any absorbing media solvable in 
a volative solvent. Filters are impregnated by addition of a quanti- 
tative amount of a solution of the absorbing media to each filter by 
a micropipette. The filters are placed on shelves inside a vacuum- 
tight chamber and the vacuum chamber is connected to a freeze 
trap. Air is removed from the chamber by a vacuum pump so the 
pressure in the chamber is about 1 mm Hg. The drying time of the 
described equipment will be 30 min. for the impregnation of 48 
Whatman 41 filters of 50 mm dia., each added 350 myl of impreg- 
nation solution. No heating of the vacuum chamber is necessary to 
compensate the heat loss due to evaporation. (EG). 


(NP—7750490) Ozone measurements near the 

ground and in the in the second half-year 1985. 
(Deutscher Wetterdienst, Hohenspeissenberg (Germany, 
F.R.). Meteorologisches Observatorium). 1986. 185p. (in 
German). NTIS (US Sales Only), PC A09/MF AO1. File 
Number DE87750490. 

Tables are presented on surface ozone, total ozone, ozono- 
grams, results of radioprobe measurements and monthly and daily 
variations of ozone and temperature in km steps. 
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5184 (PB—86-223187/XAB) Preliminary survey report: 
control technology for filling of containers at Central Soya, 
Marion, Ohio. Cooper, T.C. (National Inst. for Occupation- 
al Safety and Health, Cincinnati, OH (USA). Div. of Physi- 
cal Sciences and Engineering). Mar 1986. 8p. (CT—155- 
14A). NTIS, PC A02/MF AOl1. 

A survey of technology for controlling exposure to dusts 
during loading of bulk dry materials was conducted at Central 
Soya. Marion, Ohio in December, 1985. Filling open and closed 
trucks with soybean meal by a loading spout was observed. The 
control technology consisted of an automated loading spout system 
equipped with 10 feet of vertical travel, north/south travel, and ex- 
haust ventilation. The system was controlled by a single operator 
from an enclosed control booth. The enclosed booth reported oper- 
ator exposure to airborne dust generated during loading operations, 
especially when open trucks were loaded. The bulk-loading build- 
ing was enclosed on three sides. Gas sensors were used to monitor 
hexane in the soybean-processing area. Required personal protec- 
tive gear included safety glasses, hard hats, and safety shoes. Dis- 
posable respirators were available. The author recommends an in 
depth study of the loading operation. 


5185 (PB—86-223310/XAB) Industrial-hygiene survey 
report of Dow Chemical USA SB (styrene busadiene) Latex 
Facility, Freeport, Texas. Fajen, J.M.; Krishnan, E.R. (Na- 
tional Inst. for Occupational Safety and Health, Cincinnati, 
OH (USA)). Mar 1986. 19p. (WS—147.15B). NTIS, PC 
A02/MF A0O1. 

The purpose of the survey was to obtain information on the 
SB latex production process and assess the potential for occupation- 
al exposure to 1,3-butadiene at the SB latex facility. The informa- 
tion will be used in determining the suitability of including the 
plant in an in-depth survey. 


5186 (PB—86-223328/XAB) Industry-wide studies 
report of an industrial-hygiene survey at St. Elizabeth Medi- 
cal Center, Dayton, Ohio. Ringenburg, V.L.; Morelli- 
Schroth, P.; Elliott, L.J. (National Inst. for Occupational 
Safety and Health, Cincinnati, OH = Apr 1986. 30p. 
(ItWS—152.17). NTIS, PC A03/MF AO1. 

The survey was conducted to evaluate the occupational ex- 
posure of workers to ethylene oxide (EtO). EtO is used to sterilize 
heat- and/or moisture-sensitive medical and surgical supplies, and 
exposure to EtO may occur during the sterilization process. Person- 
al breathing-zone and general-area sampling for EtO was conducted 
by NIOSH researchers during the survey. Six personal short-term 
EtO sampling results (ranging from <0.01 to 0.80 parts per million 
(ppm) were below the NIOSH short-term recommended standard 
of 5 ppm for a maximum of 10 minutes per day. Recommendations 
concerning work practices and installation of engineering controls 
are offered that could reduce EtO exposure potential in the hospi- 


(PB—86-224292/XAB) Preliminary survey report: 
evaluation of beake-drum service contvels of Loulevile Gas 
and Electric Company, Louisville, Kentucky. Godbey, F.W. 
(National Inst. for Occupational Safety and Health, Cincin- 
nati, OH oe Dec 1985. 1lp. (2@CTB—152-14). NTIS, 
PC A02/MF A 

A survey a otentans for controlling exposure to asbestos 
during brake-drum service operators was conducted. The major 
component of the engineering-control system was a Nilfisk Asbes- 
tos/Clene system that removed asbestos fibers generated while 
servicing the brakes. Each system consisted of a filtered dust col- 
lector and a brake-encapsulation cylinder. The workers were en- 
couraged to use good work practices, such as completely vacuum- 
ing all exposed parts prior to handling, gently removing and han- 
dling all contaminated parts, and consistently using all required per- 
sonal-protective equipment. The workers used approved masks. All 
employees were given annual chest x-rays and pulmonary function 
tests. The facility's vehicular brake-servicing facility appears to be 


5188 (PB—86-230109/XAB) M burner 


ultistaged design 
for in-furnace NOx control. Mulholland, J.A.; Srivastava, 
K. (Environmental Protection Agency, Research Triangle 


Engineering Research 
/D-86/172). NTIS, PC 


R. 

Park, NC (USA). Air and Ener; 
Lab.). Aug 1986. 28p. (EPA 
A03/MF AO0O1. 

The paper gives results of an evaluation of a multistage com- 
bustion-modification design, combining two advanced NOx control 
technologies, on a pilot-scale (0.9 MW) package boiler simulator for 
in-furnace NOx control of high-nitrogen fuel-combustion applica- 
tions. A low-NOx precombustion chamber burner, reduced in size 
(to provide a 350-msec bulk gas residence time) to improve com- 
mercial applicability, is being used with 10-20% natural gas reburn- 
ing, in which staged fuel and air are introduced at the boiler front 
face to reduce boiler-modification requirements. Parametric test re- 
sults thus far indicate that NOx emission levels can be maintained at 
less than 0.2 Ib (calculated as NO2) per million Btu, or about 150 
ppm (dry, at zero % O2), for primary fuel mixtures with up to 4% 
fuel nitrogen dopant. Gaseous and liquid fuels, with ammonia and 
pyridine dopants used to simulate fuel nitrogen, are being tested. 
The ongoing EPA program to further optimize burner design and 
operating conditions is discussed. 


eee Chronology, magnitude, 
ee eee a of changing metal fluxes related 
to atmospheric deposition of acids and metals in New Eng- 
land. Kahl, J.S.; Norton, S.A.; Williams, J.S. (Maine Univ., 
Orono (USA)). ‘1983. 16p. NTIS, PC A02/MF AO1. 

Zinc and lead concentrations and deposition rates in sedi- 
ments of three New England lakes began increasing (but at differ- 
ent rates) ca. 1860-1880. Maximum concentration increases range 
from 2 to 10 times background. Sediment concentrations of Ca and 
Mn decline concurrently with the increase in heavy metals. These 
processes are attributed to increased loading of metals and acids 
from precipitation since that time. Maximum ition rates of Pb 
and Zn range from 1 to 3 micrograms/sq cm/gr for the three lakes. 


5190 (PB—86-230851/XAB) Evaluation of oo 
characteristics of emissions from hazardous-waste incinerators 
with a mobile laboratory. Nolen, S.L.; Jackson, M.D. (Envi- 
ronmental Protection Agency, Research Triangle Park, NC 
(USA). Air and Energy Engin Research Lab.). Aug 
1986. 17p. (EPA—600/D-86/168). S, PC A02/MF AO1. 
The paper discusses the evaluation of performance charac- 
teristics of emissions from hazardous-waste incinerators with a 
mobile laboratory. Incinerators are permitted, under RCRA, to 
burn hazardous waste. Because of the interest in monitoring inciner- 
ator performance on a real-time basis, the EPA designed and built a 


operating parameters. 
ous Air Pollutants Mobile Laboratory (HAPML), i is equipped with 
monitors for on-line analysis of inorganic and organic stack-gas 
emissions. The HAPML has demonstrated its usefulness in a field 
test of an industrial boiler co-firing hazardous waste. The field test 
showed that combustion efficiency (CE) may have potential for use 
as an incinerator performance indicator. 


5191 (PB—86-231081/XAB) Analytical methods for de- 
termination of selected principal hazardous constitu- 
ents in combustion products. Adams, R.E.; James, R.H.; 
Farr, L.B.; Thomason, M.M.; Miller, H.C. (Southern Re- 
search Inst., Birmingham, AL (USA)). 1986. 8p. NTIS, PC 
A02/MF AO1. 

The paper gives an overview of generalized analytical pro- 
cedures for designated principal organic hazardous 
constituents (POHCs) in combustion products; it also gives some 
examples of the techniques used for compounds such as 2,3,7,8-te- 
trachlorodibenzodioxin, selenourea, and several organo-arsenicals. 
Emissions from hazardous-waste combustion must be monitored to 
determine the destruction removal efficiency (DRE) for each desig- 
nated POHC. Analytical methods for more than 150 POHCs were 
reviewed. A generalized HRGC/LRMS method to determine vola- 
tile, thermally stable POHCs was developed. A method based on 
HPLC with UV detection was also developed to provide an alter- 
native for determining nonvolatile or thermally labile compounds. 





The generalized methods are applicable to many compounds, but 
specific POHCs may require variations in GC/MS or HPLC proce- 
dures. Inclusion in the paper does not mean that the sampling or 
analysis method is an official EPA method. 


5192 (PB—86-231404/XAB) Effects of rainfall acidifi- 
cation on plant pathogens. Shriner, D.S.; Cowling, E.B. 
(North Coston State Univ., Raleigh (USA). Dept. of Plant 
Pathology). 1980. 11p. NTIS, PC A02/MF AO1. 

Wind-blown rain, rain splash, and films of free moisture play 
important roles in the epidemiology of many plant diseases. The 
chemical nature of the aqueous microenvironment at the infection 
court is a potentially significant factor in the successful dissemina- 
tion, establishment, and survival of plant pathogenic microorga- 
nisms. Acidic rainfall has a potential for influencing not only the 
pathogen, but also the host organism, and the host-pathogen com- 
plex. Although host-pathogen interactions add a degree of complex- 
ity to the study of abiotic environmental stress of plants, it is 
ee ee ee eee 

and experimental data, to describe the potential 
wo, das aaa ee aie ee te a 
tween populations of plants and populations of plant pathogens. 
The direct effects of acidic precipitation on vegetation are becom- 
ing increasingly better understood. The indirect consequences of 
both acute and chronic exposure of vegetation to acidic precipita- 
tion are very complex, however. Their effect is variable in time, 
and involves a _— of potential interactions which are only par- 
tially 


5193 (PB—86-232683/XAB) Theoretical studies of long- 

range transport of oxidants (second annual report). McElroy, 
MB: Wofsy, S.C.; Logan, J.A.; Jacob, DJ. (Harvard 
Univ., Cambridge, MA (USA). ). Center for Earth and Plane- 
tary Physics). 1986. 33p. NTIS, PC A03/MF AO1. 

The goal of the study is the development of a model for the 
North American continent that will incorporate in a realistic dy- 
namical framework the mechanisms responsible for production of 
rural ozone, enabling evaluation of the relative importance of the 
various processes. The second year of development of the coupled 
model for chemistry and transport of trace gases on a continental 
scale was completed. The report summarizes progress in five areas 
of development of the model for the North American continent: 
modification of the tracer model and design of tracer experiments; 
analysis of meteorological diagnostics from the high-resolution run 
of the general-circulation model; development and testing of the 
urban box-plume; development of the rural chemistry model; and 
detailed analysis of rural ozone observations for eventual compari- 
son with climatology produced by the model. 


5194 (PB—86-232832/XAB) 


measurement i 

E.C.; Biermann, H.W.; Wallington, T.J. (California Univ., 
Riverside (USA). Statewide Air Pollution Research Center). 
May 1986. 54p. NTIS, PC A04/MF AO1. 

Measurements of ambient nitric acid (HNOs) and ammonia 
(NHs) concentrations were conducted using a Fourier transform in- 
frared (FT-IR) spectrometer interfaced to an open-path, multiple- 
reflection optical system. These measurements provided benchmark 
data for gaseous HNO; and NHs during a field study, held at 
Claremont, California, September 11-19, 1985, which compared 
current analytical methods for determining nitrogenous species con- 
centrations in the atmosphere. Hourly average concentrations of 
HNOs and NHs are reported, along with the calculated average 
concentrations for the sampling periods designated for the majority 
of the other measurement methods. 


5195 (PB—86-232840/XAB) Assessment of material 
damage and soiling from air pollution in the South Coast Air 
Basin. Final report. Murray, D.R.; Atwater, M.A.; Yocom, 
J.E. (TRC Environmental Consultants, Inc., East Hartford, 
CT (USA)). 10 Dec 1985. 138p. NTIS, PC A07/MF AOl. 

The study provides and applies a methodology to estimate 
some of the costs of air pollution and soiling damage to selected 
materials in the California’s South Coast Air Basin (SCAB). Land- 
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census, field, and telephone survey data were used to estimate 
types and quantities of exposed materials in the SCAB. Pub- 
lished damage functions (that relate damage to air quality), together 
with estimated air-quality data and the estimated materials invento- 
were used to develop quantitative estimates of pollutant-induced 


(PB—86-232857/XAB) National dioxin study Tier 

- combustion sources: final literature review. Final report. 

Keating, M.H. (Radian RAD 0620 Triangle Park, NC 

(USA)). Jun 1986. 205p. 86-203-024-40-13). NTIS, 
PC A10/MF AO1. 

The objective of Tier 4 of the National Dioxin Study is to 
determine if combustion sources emit significant amounts of chlor- 
inated dibenzo-p-dioxins (CDD) and chlorinated dibenzofurans 
(CDF) to the atmosphere. An initial literature review was conduct- 
ed during 1984 and published in October 1984 as National Dioxin 
Study Tier 4 - Combustion Sources, Initial Literature Review and 
Testing Options, EPA-450/4-84-014b. The purpose of the report is 
to update the initial literature review. The document includes 
CDD/CDF emissions information available through July 1985. A 
tabular summary of the CDD/CDF emissions data base and a refer- 
ence list of 250 citations are included. 


Carolina State Univ., Ral (USA). ra of Forest Re- 
sources). 1982. 43p. NTIS, A03/MF A 

ie ee haat 
tion of knowledge to become household words in many countries 
around the world. What factors of scientific awareness and public 
perception have influenced the course and development of research 
on acid ipitation and its biological effects. The paper is an at- 
tempt to illuminate some of these questions. 


= ee ee ce ee ee Coe 

(SC) Dispersion Model User's Guide. Second 

Volume 1, Final report. Wackter, D.J.; Foster, J.A. “CIRC 
Environmental Consultants, Inc., East Hartford, CT 
(USA)). Jun 1986. 151p. NTIS, PC A08/MF AOl. 

A detailed technical discussion of the revised ISC Model is 
presented. The ISC Model consists of two computer programs de- 
signed to consider these and other factors so as to meet the disper- 
sion-modeling needs of air pollution control agencies and others re- 
sponsible for performing dispersion-modeling analyses. Major fea- 
tures in the revised model code include: (1) a regulatory default 
option that incorporates regulatory gui contained in the 
Guideline on Air Quality Models as revised in 1986; (2) a CALMS 
processing procedure; (3) a new Urban Mode 3 that utilizes urban 
dispersion parameters published by Briggs based on observations of 
McElroy and Pooler in St. Louis, and (4) revised sets of wind- 
speed-profile exponents for rural and urban scenarios. 


=o (PB—86-234267/XAB) Industrial Source Complex 

(SC) Dispersion Model User’s Guide. Second edition. 
Volume 2. Appendices. Final report. Wackter, D.J.; Foster, 
J.A. (TRC Environmental Consultants, Inc., East Hartford, 
CT (USA)). Jun 1986. 277p. NTIS, PC A13/MF AOl. 

A detailed technical discussion of the revised ISC Model. 
The se Model consists of two computer programs designed to 
consider these and other factors so as to meet the dispersion-model- 
ing needs of air pollution control agencies and others responsible 
for performing dispersion-modeling analyses. Major features in the 
revised model code include: (1) a regulatory default option that in- 
corporates regulatory contained in the Guideline on Air 
Quality Models as revised in 1986; (2) a CALMS processing proce- 
dure; (3) a new Urban Mode 3 that utilizes urban dispersion param- 
eters published by Briggs based on observations of McElroy and 
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Pooler in St. Louis, and (4) revised sets of wind-speed-profile expo- 
nents for rural and urban scenarios. 


(PB—86-235272/XAB) Inorganic arsenic 


prom 

(Environmental Protection Agency, Research Triangle 
Park, NC (USA). Office of Air Quality Planning and Stand- 
ards). May 1986. 160p. (EPA—450/3-83/011B). NTIS, PC 
A08/MF AOl1. 

Standards to control emissions of inorganic arsenic from 
glass-manufacturing plants are being promulgated under the author- 
ity of Section 112 of the Clean Air Act. The standard applies to 
new and existing glass-manufacturing plants. The document con- 
tains a summary of public comments, EPA responses, and a discus- 
sion of differences between the proposed and promulgated stand- 
ard. 


(PB—86-236130/XAB) Health-hazard evaluation 
report HETA-86-087-1686, Tac Radiator, Minot, North 
Dakota. Gunter, B.J. (National Inst. for Occupational Safety 
and Health, Cincinnati, OH (USA)). Apr 1986. 13p. 
(HETA—86-087-1686). NTIS, PC A02/MF AOl1. 

Lead exposures were evaluated in the radiator cleaning and 
repair shop. The environmental evaluation consisted of measuring 
breathing-zone and general room air concentrations of lead, copper, 
and antimony. Copper and antimony were present in trace quanti- 
ties and did not pose a health hazard. Four of the eight lead sam- 
ples exceeded the NIOSH recommended exposure limit of 0.05 mi- 
crograms/cubic meter (mg/m3). The average of all eight samples 
was 0.12 mg/m3. Lead exposure levels ranged from 0.02 to 0.38 
mg/m3. Medical monitoring and evaluation consisted of blood lead 
and free-erythrocyte protoporphryin (FEP) determinations in ail 
four radiator-shop workers and the weekend janitor. Of the five 
workers tested, two were within the normal unexposed range. The 
other three had elevated FEP’s and two had blood lead levels over 
40 micrograms/deciliter (microg/dl). A health hazard existed from 
overexposure to lead during the cleaning and repair of radiators. 
Recommendations are given for reducing exposure to lead. 


5202 (PB—86-236213/XAB) Industry-wide studies 
report of walk-through survey of the Kendall 

Franklin, Kentucky. Greife, A.; Stayner, L. 

for Occupational Safety and H i i 
— Jul 1986. 28p. (IWS—67.40). NTIS, PC A03/MF 


A walk-through study was conducted at the Kendall Com- 
pany, Franklin, Kentucky to determine the suitability of the facility 
for inclusion in a mortality/industry hygiene study of ethylene 
oxide (Et0). The Curad department of the adhesives facility pro- 
duces plastic adhesive bandages, and Et0 is used only in this depart- 
ment. Et0 sterilization of Curad products began at the company in 
1962. The facility is able to contribute at least 400 person years to 
the study. It has adequate personnel records or other records that 
can be used to identify past and present workers exposed to Et0, 
and it does not have any serious confounding exposure to a known 
leukemogen. Industrial hygiene data were collected on 15 different 
jobs since 1981. The person with the highest exposure to Et0 were 
the sterilizer operator. Data show that the EtO levels have de- 
creased with time. Data from 1984 indicate that a low level of Et0 
did exist throughout the facility. The authors conclude that the fa- 
cility meets the necessary requirements for inclusion in the overall 
study program. 


(PB—86-236965/XAB) Local and regional contri- 
butions to urban particulate matter. Final report, March 
1985-June 1986. Batterman, S.; Fay, J.A.; Golomb, D. (Mas- 
sachusetts Inst. of Tech., Cambridge (USA). Energy Lab.). 
Aug 1986. 87p. NTIS, PC A0S/MF A01 

The report summarizes the data analysis of two extensive 
field studies on urban particulate matter, the 1974-77 St. Louis 
(RAPS) and the July/August 1982 Philadelphia (PAFS) studies. 
The major conclusion of the study is that in both cities the majority 
(more than 50%) of the total mass collected by dichotomous sam- 
plers is of regional, not local, origin. The regional share is about 
equally large for long-term (yearly, seasonal, monthly) and short- 
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term (24-hours) averaging of concentrations. In the fine fraction, 
the regional component is even larger, 60% in St. Louis and 83% 
in Philadelphia. This conclusion is supported primarily by the ob- 
servation that, with the exception of a single site in both St. Louis 
and Philadelphia, all other sites within the extensive monitoring 
network, including remote rural sites, show a very low gradient of 
concentrations, indicating that the majority of collected aerosols 
does not originate from local sources, but must come from distant, 
regional sources that impact all monitors equally. 


5204 (PB—86-236973/XAB) Ozone formation in pollut- 
ant plumes: a reactive plume model with arbitrary crosswind 
resolution. Final report. Gillani, N.V. (Washington Univ., St. 
— MO (USA)). Aug 1986. 96p. NTIS, PC A05/MF 
A new two-layer reactive plume model is developed, in 
which arbitrary crosswind resolution of the emission field of each 
precursor is preserved, and dynamic plume-plume and plume-back- 
ground interactions are explictly accomodated. The model has a 
hybrid formulation, having downwind transport and 
Wulerian crosswind spread. It is applied in a diagnostic mode to 
simulate the observed behavior of plumes of the metropolitan St. 
Louis area and the Labadie power plant. The RAPS emissions in- 
ventory gave detailed spatial resolution of the emission field, nu- 
merous stationary and mobile upper air wind soundings provided 
the basis for transport simulation, and aircraft data provided de- 
tailed crosswind profiles of pollutant concentrations across the 
plumes at downwind sections. Model simulations of ozone were 
ly good, even in crosswind detail, given an appropriate 
Suimesband characterization. Simulated values of the rate of SO: 
oxidation were quantitatively not as satisfying. 


5205 (PB—86-237229/XAB) Health-hazard evaluation 

report HETA 82-341-1682, Great Lakes Carbon, Wininetoa, 
California. Lee, S.A.; Lipscomb, J.A.; Neumeister, C.E. 
(National Inst. for Occupational Safety ‘and Health, Cincin- 
nati, OH (USA)). Apr 1986. 48p. (HETA—82-341-1682). 
NTIS, PC A03/MF AO1. 

An evaluation of environmental conditions and possible 
health effects among workers exposed to coke dust was conducted. 
Personal breathing-zone (PBZ) concentrations of total airborne dust 
ranged from 0.1 to 12 milligrams/cubic meter (mg/m3) with a 
median of 1.6 mg/m3; mass median particle diameter was about 8 
micrometers. Very high PBZ concentrations of coke dust occurred 
during a semimonthly cleanup of underground coke pits; levels 
ranged from 98 to 190mg/m3 with a mean of 140mg/m3. Oil mists 
were not detected. Exposures to polynuclear aromatic compounds 
were below the analytical limit of detection among workers for 
routine jobs. Abnormal pulmonary function tests were found in 
12% of those tested. Five cases of chronic bronchitis and seven of 
chronic cough, 10 and 13% respectively, were identified among 
those interviewed. The authors conclude that there were potential- 
ly hazardous exposures to high dust levels during semimonthly 
coke-pit cleaning jobs. 


(PB—86-237237/XAB) Industrial-hygiene survey 
cepnet en qebmainah eneeeiedeaian: dalinian ak. a Gee 
, Inc., Virginia. Boeniger, M.F.; Schnorr, 
a O'Brian, D. (National Inst. for Occupational Safety and 
Health, OH an May 1986. 72p. IWS— 
83.14B). NTIS, PC A04/MF Ai 
A walk-through survey was eile: in February of 1984 
at E. R. Carpenter Inc., a producer of flexible foam slab in Rich- 
mond, Virginia. Due to its size, completeness of personnel records, 
and long-term use of toluene-diisocyanate (TDI) (584849), the com- 
pany was included in a retrospective mortality study on TDI ex- 
posed workers in the polyurethane manufacturing industry. Person- 
al sampling for TDI was carried out in May, 1985. Exposure to 
TDI was primarily limited to pouring line workers. Time-weighted 
average (TWA) exposures were all less than half the current Feder- 
pt rae ances em Aang em td 
meric isocyanate-containing compounds, often in excess of the com- 
parable TDI concentration exposure limits. Seven personal respira- 
ble dust samples were collected on workers with the greatest po- 
tential exposure to polyurethane dust. All indicated low exposures, 





below 0.5 milligrams/cubic meter, not expected to present a hazard. 
Aliphatic amines were not detected in the general workroom air. 


5207 Se aie ee survey report: 
modified control for ethylene oxide sterilization in 
hospitals at Community Medcenter Hospital, Marion, Ohio. 
Mortimer, V.D.; Kercher, S.L. (National Inst. for Occupa- 
tional Safety and Health, Cincinnati, OH (USA)). Jun 1986. 
4lp. (ECTB—146-12C). NTIS, PC A03/MF AO0O1. 

Controls for ethylene oxide (EtO) emitted from gas steriliza- 
tion of medical items were evaluated at Community MedCenter 
Hospital, Marion, Ohio, in October, 1985 after modifications to the 
system. Personal exposures and area concentrations were sampled 
with charcoal tubes, gas bags, or an infrared analyzer. Full-shift ex- 
posures for the sterilizer operator were controlled to less than 0.05 
parts per million (ppm) average with a combination of local exhaust 
ventilation at the emission sources, sterilizer cycle modifications, 
and work practices. Short term exposures during transfer of the 
load to the aerator had an average value of less than 0.22ppm 
versus 1.98ppm before controls were added. Employee exposures 
were less than the Sppm ceiling limit which NIOSH has recom- 
mended not be achieved for more than 10 minutes in any workday. 
EtO was detected in front of the sterilizer during the purge cycle 
due to an unsealed drain connection and inadequate recess room ex- 
haust. Temporarily sealing the drain controlled EtO emissions 
during purge. 


5208 (PB—86-237286/XAB) Industry-wide studies 
report of an industrial-hygiene survey at the Clermont Sun, 
Batavia, Ohio. Hills, B. (National Inst. for Occupational 
Safety and Health, Cincinnati, OH (USA)). 10 Jun 1986. 
34p. IWS—77.37). NTIS, PC A03/MF AO1. 

A walk-through survey was conducted at the Clermont Sun, 
Batavia, Ohio, a typical small scale newspaper company employing 
less than 30 persons, to determine if pressroom employees are ex- 
posed to polycyclic aromatic hydrocarbons (PAHs), alkylated 
PAHs, and nitrated PAHs. The black newsprint ink was suspected 
of containing these compounds. The publishing company prints by 
the lithographic process. Air samples collected in the pressroom re- 
vealed no detectable levels of PAHs. The lithographic or offset 
press does not achieve the printing speed required to generate an 
ink aerosol. The black newsprint ink did contain PAHs and alkylat- 
ed PAHs, which were all below 30.5 nanograms per microliter of 
ink. The author concludes that there appears to be no inhalation 
hazard to the employees. Any health hazards to employees from 
skin contact to inks is unknown. Airborne dust and filings samples 
from the brake pads used to create tension between the web and 
press rollers did not contain asbestos. Noise levels during press op- 
eration ranged from 90 decibels-A (dBA) to 108 dBA in the work 
area. The author recommends that a comprehensive noise-monitor- 
ing system be established. 


5209 (PB—86-237674/XAB) Health-hazard evaluation 
report HETA 83-391-1683, Continental Coffee Products Com- 
pany, Houston, Texas. Arnold, S.J.; Markel, H.L.; 
Morawetz, J.S. (National Inst. for Occupational Safety and 
Health, Cincinnati, OH (USA)). Apr 1986. 34p. (HETA— 
83-391-1683). NTIS, PC A03/MF AO1. 

The International Chemical Workers Union requested an 
evaluation be made of the health status of employees at the Conti- 
nental Coffee Products Company, Houston, Texas with particular 
attention given to potential exposure to pesticide residues on im- 
ported coffee beans. Analysis of air samples revealed the following 
concentration ranges: 29 personal respirable-dust samples ranging 
from 0.03 to 2.03 milligrams/cubic meter (mg/m3); 27 of 28 person- 
al total dust samples, 0.09 to 2.65 mg/m3; four area respirable-dust 
samples, 0.11 to 0.53 mg/m3; and four area total dust samples, 0.16 
to 2.39 mg/m3. Pesticide exposures were significantly below ac- 
ceptable daily intakes. The authors conclude that it would not be 
expected that employees would be exposed to pesticide levels 
posing an appreciable threat to health. Recommendations were 
made to increase the use of local exhaust ventilation; to improve 
work practices to reduce generation of dust and accumulation; in- 
crease ventilation in the basement re-mix operation; and train em- 
ployees toward the understanding of potential hazards and their 
role in controlling dust. 


. (Environmental Protection Agency, Research Tri- 
angle Park, NC (USA). Office of Air Quality Planning and 
Standards). Jul 1986. 361p. NTIS, PC A16/MF AO1. 
and local control agencies in compiling air-toxics emission invento- 
ries. It contains a discussion of (1) various considerations that 
should be made in planning and beginning an inventory, and (2) 
various tools an agency can use to locate potential sources and to 
needed to use these inventory tools and some example applications 
of them. 


sheds. Technical report (Final), 15 June 1985-30 June 1986. 
Chang, F.J.; Delleur, J.W.; Rao, A.R. (Purdue Univ., La- 
fayette, IN (USA). Water Resources Research Center). Jun 
1986. 21lp. PWRRC-TR—176). NTIS, PC A10/MF AO1. 

The characteristics of the hydrogeochemical responses and 
sensitivities of two watersheds to acidic deposition were studied 
using the ILWAS model as the principal analytical tool. The 
ILWAS model was mounted and tested on several computers at 
Purdue University. Data for the Panther Lake watershed in the Ad- 
irondack Mountains of New York state furnished by EPRI along 
with the ILWAS were used in a sensitivity analysis. In the analysis 
the sensitivity of the lake out-flow acidity to changes in the meteor- 
ological inputs, the variables describing soil, surface condition, 
snowmelt, and canopy were investigated. In general, the ILWAS 
model is an excellent and powerful tool to model the hydrologic 
and ecologic effects of acid precipitation on watersheds. 


5212 (PB—86-239761/XAB) Methods for evaluating as- 
bestos abatement technology. Amick, R.; Karaffa, M. (PEI 
Associates, Inc., Cincinnati, OH (USA). Aug 1986. 35p. 
NTIS, PC A03/MF Aol. 

Evaluates two analytical methods and sampling schemes for 
their effectiveness to remove air-entrainable asbestos from Colum- 
bus East High School in Columbus, Indiana. These methods were 
phase contrast microscopy (PCM) and transmission electron mi- 
croscopy (TEM). The sampling schemes included a static method 
and an aggressive one using a leaf blower. Study results indicate 
that building abatement did meet the PCM specifications, however, 
the TEM results revealed airborne asbestos concentrations averging 
four times outdoor levels. As a result of the study, TEM coupled 
with aggressive sampling is the currently recommended method of 
choice for postabatement clearance. 


5213 (PB—86-239787/XAB) Critical review of open 
source particulate emission measurements: field comparison. 
Final report, June 1983-June 1985. Pyle, B.E.; McCain, J.D. 


(Southern Research Inst., Birmingham, AL a Aug 
= 134p. (SORI-EAS—85-444R). NTIS, PC A07/MF 

The report gives results of a review of sampling and analyti- 
cal procedures used by various testing firms to quantify particulate 
emissions from open sources; e.g., roads and storage piles. Seven 
firms, who account for nearly 100% of all open-source data in the 
literature, described their current sampling and analytical proce- 
dures. Five of these firms then participated in a simultaneous side- 
by-side field test on a simulated unpaved road at a major steel 
plant. Each firm independently measured the particulate emission 
concentrations produced by roadway traffic. These measurements 
produced not only the particle-size dependence of the emissions but 
also the concentrations as functions of the distance above the road 
surface. The results for each firm were expressed as emission fac- 
tors for total particulate and the mass fractions of the particulate 
with sizes <20, <15, <10, and <2.5 micrometers diameter. Based 
on an analysis of the results, it was found that all five profiling sys- 
tems could produce equivalent results in terms of total emissions. 
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5214 (PB—86-239829/XAB) Urban aerosol modeling: 
incorporation of an SO. photochemical oxidation module in 
AROSOL. Interim report, July 1985-July 1986. Brock, J.R. 
(Texas Univ., Austin (USA). Dept. of Chemical Engineer- 
ing). Aug 1986. 49p. NTIS, PC A03/MF AOl1. 

Modules for the conversion of sulfate has been included in 
the urban scale K-theory particulate model, AROSOL. Two mod- 
ules are included: one is an empirical first order SO. conversion 
scheme termed EMM and the other is a series of chemical kinetic 
reactions based on the Carbon Bond Mechanism, termed CBM-IV. 
These modules can interact with two modules for the aerosol 
phase. One, the aerosol dynamics model (ADM), includes modules 
for the treatment of binary nucleation of the sulfuric acid-water 
system and condensation on existing particles. The other is termed 
the lumped aerosol model (LAM) and treats sulfate as another sepa- 
rate component in the atmosphere. The use of LAM and ADM 
with AROSOL is discussed. The use of EMM and LAM in 
AROSOL is illustrated with test simulations using 1982 Philadel- 
phia Aerosol Field Study data. 


5215 (PB—86-239837/XAB) Mutagenic activities of 
wood-smoke photooxidation products. Final report, October 
1984-July 1986. Kleindienst, T.E.; Shepson, P.B.; Edney, 
E.O. (Northrop Services, Inc., Research Triangle Park, NC 
(USA)). Aug 1986. 54p. NTIS, PC A04/MF AO01. 

Irradiations of diluted wood smoke were conducted to assess 
the nature of the changes which are likely to occur to such a com- 
plex mixture in the atmosphere. The photochemical simulations 
were conducted for two distinctive chemical conditions: (1) diluted 
wood smoke alone, and (2) diluted wood smoke with nitrogen 
oxides (NOx) added to bring the hydrocarbon to NOx ratio more in 
line with that observed in populated areas. In all simulations, 
changes in chemistry and mutagenic activity were measured for 
both the gas-phase and aerosol-bound species. When diluted wood- 
smoke alone was irradiated, the reaction proceeded quickly, but the 
extent of reaction was severely limited by the lack of NOx. Never- 
theless, the mutagenic activity of the vapor-phase materials in- 
creased measurably. For the experiments with added NOx, the pho- 
tooxidation process was more complete, and a comparison of the 
mutagenic potential of the aerosol-bound chemicals with the gas- 
phase products was possible. 


5216 (PB—86-239910/XAB) Toxic chemicals in the en- 
vironment: a program of field measurements. Final report, 
April 1982-June 1986. Singh, H.B.; Ferek, R.J.; Salas, L.J.; 
Nitz, K.C. (SRI International, Menlo Park, CA (USA). At- 
mospheric Science Center). Aug 1986. 102p. NTIS, PC 
A06/MF AOl1. 

A series of field measurements was carried out in six U.S. 
cities to assess the magnitude and variability of the concentration of 
29 potentially toxic air pollutants. The measurements were conduct- 
ed on a 24-hour-per-day basis for periods of 1 to 3 weeks in each 
the following cities: Philadelphia, PA; Staten Island, NY; Downey 
(Los Angeles), CA; Houston, TX; Denver, CO; and San Jose, CA. 
The chemicals measured included chlorofluorocarbons, halometh- 
anes, haloethanes, halopropanes, chlorinated alkenes, aromatic hy- 
drocarbons, organic nitrogen compounds, and aldehydes. For most 
species, average concentration were less than 5 parts per billion (v/ 
v). The data were analyzed and compared with historic data in 
order to examine for trends. 


5217 (PB—86-241635/XAB) Design and measurement 
considerations for exercise protocols in human air-pollution 
inhalation studies. Horvath, S.M. (California Univ., Santa 
Barbara (USA). Environmental Stress Inst.). 1985. 14p. 
NTIS, PC A02/MF A0O1. 

The impact on pulmonary functions of exercising at different 
intensities during pollutant exposures was evaluated. It was appar- 
ent that there was considerable variation in exercise protocols. 
These variations occurred in the magnitude of the exercise load, the 
duration of the exercise period, and the timing of the exercise 
during exposure. It was also apparent that ventilation during rest 
and exercise was not always determined; in many instances ventila- 
tion was estimated based on other criteria, such as heart rate. The 
influence of ambient temperature conditions was frequently not 
considered. Determinations of pulmonary functions were also made 
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at various time intervals following exercise or subsequent rest peri- 
ods. All of these factors could result in some degree of misinterpre- 
tation of the consequences of pollutant exposure. 


5218 (PB—86-242864/XAB) Airborne asbestors health 
assessment update. Final report. Nicholson, W.J. (Environ- 
mental Protection Agency, Research Triangle Park, NC 
(USA). Environmental Criteria and Assessment Office). Jun 
roy 217p. (EPA—600/8-84/003F). NTIS, PC A10/MF 
AOl. 

Recent data from population studies strengthened the asso- 
ciation of asbestos with disease. Lung cancer and mesothelioma are 
the most important asbestos-related causes of death. The data sug- 
gest that the excess risk of lung cancer from asbestos exposure is 
proportional to cumulative exposure (duration X intensity) and un- 
derlying risk in the absence of exposure. Risk of death from meso- 
thelioma appears proportional to cumulative exposure in a given 
period. Animal studies confirm the human epidemiological results. 
All major asbestos varieties produce lung cancer and mesothelioma, 
with only limited differences in carcinogenic potency. One can ex- 
trapolate the risks of asbestos cancers from occupational exposures, 
although the uncertainty is approximately tenfold or greater. Calcu- 
lations of asbestos unit-risk values are uncertain and based on sub- 
jective estimates because of the following limitations in data: (1) ex- 
trapolation from high occupational levels to much lower ambient 
levels; (2) the uncertainty of mass-to-fiber conversion; (3) statistical 
uncertainties; (4) various biases and confounding aspects of medical 
data; and very importantly, (5) nonrepresentative exposure esti- 
mates. 


5219 (PB—86-243284/XAB) Florida acid-deposition 

study. Phase 2 report. (Environmental Science and Engi- 
neering, Inc., Gainesville, FL (USA)). Jan 1983. 16ip. 

(ESE—81-631-600-009F). NTIS, PC A08/MF AO1. 

The Florida Acid Deposition Study’s overall objective is to 
assess and/or develop the information needed to place the acid-dep- 
Osition issue in the proper perspective as to its magnitude, variabili- 
ty, sources, effects, and control options in Florida. The objectives 
of Phase II were: (1) to continue operation of the monitoring net- 
work using all appropriate criteria, procedures, specifications, 
manuals, and other documentation specified for Phase I for the col- 
lection of quality precipitation-chemistry measurements, (2) to 
evaluate the need to analyze for parameters which were added for 
Phase II, and (3) to evaluate and modify, as needed, the network 
design, routine data analyses, reporting formats, and operating spec- 
ifications. Studies were performed in four program areas: Acid 
Deposition Monitoring, Source Attribution, Ecological Effects, and 
Alternate Emission Reduction Scenarios. The results of the various 
programs are summarized in the report. 


5220 (PB—86-243300/XAB) Florida acid-deposition 
study. Phase 2 report addendum: acid-deposition monitoring 
program. Data (Environmental Science and Engi- 
neering, Inc., Gainesville, FL (USA)). Nov 1983. 168p. 
(ESE—81-631-600). NTIS, PC A08/MF AO1. 

The purpose of the report is to present a more in-depth anal- 
ysis of the Florida Acid Deposition Study Phase II data set. Specif- 
ically, the analysis was performed to address the following ques- 
tions: (1) What is the accuracy, precision, and overall uncertainty 
of the data obtained. (2) What procedures and equipment factors in- 
fluence data variability. (3) What are the spatial patterns in chemi- 
cal composition and atmospheric deposition of acidity and related 
parameters across Florida. (4) What are the seasonal differences in 
the chemistry of precipitation throughout Florida. (5) What chemi- 
cal factors relate to (and presumably cause or mediate) precipitation 
acidity over Florida. 


5221 (PB—86-244415/XAB) Air-quality and noise 
issues in environmental planning. Benson, P.E.; Nokes, W.A.; 
Cramer, R.L.; O'Connor, J.; Lindeman, W. (National Re- 
search Council, Washington, DC (USA). Transportation 
Research Board). 1986. 72p. (TRB/TRR—1058). NTIS, PC 
A04/MF AO1. 

Library of Congress catalog card no. 86-04052-3. 








The 9 papers in the report deal with the following areas: 
some recent developments in traffic flow and air quality in a moun- 
tain community; evaluation of the CALINE line source dispersion 
model for complex terrain application; tunnel portal noise; traffic- 
related noise as a factor in eminent-domain proceedings in Florida; 
analyzing construction noise by a level/duration; noise-emission 
levels for vehicles in Ontario; heavy-truck noise-emission levels on 
grades in California; a methodology for assessing highway-traffic- 
noise impacts in an airport environment; considerations for model- 
ing of aircraft noise. 


(PB—86-244639/XAB) EPA (Environmental Pro- 
atmospheric change and 
planning. report, me, Foner boy monger 
fries, H.E. (North Carolina Univ., | eae ocing. Tet 
of Environmental Sciences and Jul 19 
275p. NTIS, PC A12/MF A011. 

Expanding industrial and agricultural growth are leading to 
greater emissions of many compounds that are changing the earth's 
atmosphere and climate. The changes are warming of the climate 
caused by greenhouse gases, stratospheric ozone modifications 
caused by chlorofluorocarbons, and tropospheric chemistry modifi- 
cations caused by carbon monoxide and methane. Consensus among 
scientific researchers as to the causes, probable magnitudes, and 
timing of the changes has led to a call for assessment of policy op- 
tions and impacts. Eight technical papers, presenting the state of 
the science, were given by non-EPA climate researchers. In addi- 
tion to typical discussion and dialogue, a panel of policy makers 
and scientists discussed the impact of the projected global climate 
change on EPA planning. EPA responses to climate problems were 
suggested. 


5223 (SVF—204) Flue gas desulfurization by dry injec- 
tion. Pilot scale tests. Gaarding, M.; Svedberg, G. (Stiftelsen 
foer Vaermeteknisk Forskning, Stockholm (Sweden)). Nov 
1985. 67p. (In Swedish). NTIS (US Sales Only), PC A04/ 
MF AO1. File Number DE87750117. 

a ee ae ene ener ee 
ouse has been discussed as an alternative to wet scrubbing and 
spray drying. SO2 reacts with the sorbent in the flue gas and on the 
surface of the bags, and the resulting products are collected togeth- 
er with the fly ash. Sodium bicarbonate has been found to be an 
effective sorbent in this process. An initial study concerning the 
possibilities of introducing the dry injection technique in Sweden 
was preformed at the Royal Institute of Technology during 1984. 
The next step in the project, pilot scale tests, has now been com- 
pleted. A slip-stream was withdrawn from a coal-fired experimental 
boiler in Studsvik. The maximum flow rate in the slip-stream was 
80 m°(n)/h. The baghouse consisted of a single cylinder with an 
area of 0.8 m2 Sodium bicarbonates of different origin and with dif- 
ferent pretreatment were used in the majority of the experiments. 
Other sorbents used were sodium sesquicarbonate, light soda ash, 
hydrated lime and pressure hydrated lime However, none of these 
sorbents were as effective as sodium bicarbonate. Injection of a 
stoichiometric amount (Nae/S equals 1) of the smallest fractions of 
sodium bicarbonate resulted in an 80% SO. removal. The maximum 
attainable SO. removal with the calcium-based sorbents was 10%. 
The temperature in the injection point varied between 150 and 295 
degrees C. In most of the experiments, the baghouse temperature 
was below the injection temperature. The SO2 removal efficiency 
was strongly dependent on the injection temperature, at least up to 
230 degrees C. The maximum removal of NO was approximately 
10%. The strong dependence on the injection temperature and the 
rapid SO: concentration decline after start-up of the injection, indi- 
cate that the reaction beteen NaHCOs and SO; is very fast at a suf- 
ficiently high temperature. This means that the technique thus 
could be used in connection with an electrostatic precipitator. 


5224 (SVF—228) Emission of sulfur and nitrogen oxides 
from industrial plants - measurements performed 
by some commercial laboratories - a study of reliability. 
Hellen, ¢ G. (Stiftelsen foer Vaermeteknisk Forskning, Stock- 
holm (Sweden); National Swedish Environmental Protec- 
tion Board, Solna). May 1986. 47p. (In Swedish). NTIS (US 
Sales Only), PC A03/MF AO01. ile Number DE87750130. 

Determinations of sulfur oxide concentrations and nitrogen 
oxide concentrations in flue gases have been performed by five lab- 
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oratories. Both manual and instrumental methods were used and the 
precision of the measurments were calculated. The following mean 
ranges of data dispersion (% of the arithmetic mean) were calculat- 
ed from experimental determinations: Manual determination of 
SOsub(x) concentration +/- 25% Instumental determination of SO. 
concentration +/- 20% Manual determination of NOsub(x) concen- 
trations +/- 40% Instrumental determination of NOsub(x) concen- 
trations +/- 15% These figures include both systematic and 
random errors. At both manual and instrumental determinations, 
the systematic errors were estimated to be +/- 10% and are caused 
by differeces in the sampling, preparation or calibration steps 


Vaermeteknisk Forskning, Stockholm (Sweden); National 
Swedish Environmental Protection Board, Solna). May 
1986. 117p. (in Swedish). NTIS (US Sales Only), PC A06/ 
MF A01. File Number DE87750131. 

Operating experiences and cost data of different systems for 
continuous measurement of emitted air pollutants from boilers and 
industries are presented. Experiences of continuous measuring sys- 
tems were collected by visiting plants which represented several 
branches and together covered a lot of measuring principles and de- 
vices. The report deals with following components of the stack 
gases: dust, SO2, HaS, CO, CO2, NO and NOsub(x). In most cases, 
the measuring system are operated by a special group of techni- 
cians. Many measuring systems were originally installed to super- 
vise emissions but are now also used to control and optimize the 
processes. The opinions about service and support from the suppli- 
ers of measuring devices are very divided. The operating times of 

ing devices and sampling systems are usually c. 95%. Inter- 
nal demand of service and maintenance often is equal to 100-200 
working hours per year. The mean cost for external service, spare 
parts and expendable supplies often is 10 000 SEK per year and 
sampling system 


5226 (UCRL—15826) Preliminary studies of elevated 
atmospheric CO/sub 2/ on conifers, May 1-December 30, 
1985. Helms, J.A. (California Univ., Berkeley (USA). Dept. 
of Forestry and Resource Management). 1985. Contract W- 
7405-ENG-48. 9p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86016152. 

The original scope of work consisted of two parts: Intensive 
physiological studies of Pinus ponderosa seedlings and saplings that 
were continuously exposed to various levels of CO2 and SO: in 
open-topped chambers. Site selection and preparation in anticipa- 
tion of DOE approval of a proposed 5-year project on effects of 
long-term exposure of forest vegetation to enhanced CO:. Estab- 
lishment of 5 Nelder-type plots utilizing 5 western conifers to 
permit fundamental studies on the physiological bases of tree-to-tree 
competition. Because the DOE project was not funded, site selec- 
tion was abandoned. 


5227 (UCRL—95091) Atmospheric dispersion of large 
scale spills. Koopman, R.P. (Lawrence Livermore National 
Lab., CA (USA)). Jul 1986. Contract W-7405-ENG-48. 20p. 
(CONF-861146—3). NTIS, PC A02/MF AOI; 1; GPO Dep. 
File Number DE86014925. 

From AIChE winter annual meeting; Miami, FL, USA (2 
Nov 1986). 

Large scale spills of volatile cryogenic or pressurized ambi- 
ent temperature liquids often produce denser-than-air clouds which 
disperse in the atmosphere in a manner that is different than trace 
gases. These differences are due to density or gravity-induced ef- 
fects such as turbulence damping from the stable density stratifica- 
tion, alteration of the ambient velocity field due to gravity flow, 
and the source momentum flux. Large scale tests involving releases 
of heavy gases have been conducted since the early 1970's. These 
tests have resulted in the discovery of previously unknown and im- 
portant effects, the accumulation of data for model validation, as 
well as accident simulation and evaluation of accident mitigation 
equipment and techniques. A review of recent tests and some of the 
important results are presented and examples from recent test series 
are used. The status of computer modeling in this field is also re- 
viewed with an emphasis on the problems associated with Gaussian 
models and recent progress in intermediate and 30 conservation 
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equation models. Two of these models, FEM3 and SLAB are com- 
pared to data so that the observed phenomena can be understood 
and so that predictions can be made regarding the consequences of 
accidental spills of sizes of concern to industry. FEM3 simulates the 
dispersion of the released gas by solving the time-dependent, three- 
dimensional conservation equations of mass, momentum, energy, 
and species. This model is used as a research tool and is designed to 
simulate as closely as possible the physics, and thermodynamics 
governing the dispersion process. Steady-State SLAB is based on 
the crosswind-averaged form of the conservation equations, using 
similarity profiles to determine the crosswind dependence. It also 
conserves mass, momentum, energy and species, but is inherently 
one-dimensional, and is computationally simple and fast to use. 


5228 A simplified turbulent spiral boundary layer and 
thermal wind simulator for acid rain modeling. Lemmon, 
E.C.; Wiersma, G.B.; Bruns, D.A. (Idaho National Engi- 
neering Lab., EG & G Idaho, Inc., P.O. Box 1625, Idaho 
Falls, ID 83415). pp 461-466 of Proceedings of the 1986 
summer computer simulation conference. Crosbie, R.; 
Luker, P. San Diego, CA; Society for Computer Simulation 
(1986). (CONF-860729—). Contract AC07-761D01570. 

From Summer computer simulation conference; Reno, NV, 
USA (28 Jul 1986). 

To determine the possible future impact of acid rain on the 
ecosystem requires the ability to numerically simulate the transport 
of various acids and their precursors from various sources to the 
locations of interest. Such a simulation is very complex and in- 
cludes the evolution of the materials of interest as an aerosol within 
the ever changing local atmospheric motion. The effluent from 
each significant source is transported as a plume subject to the me- 
teorological air motion. The material within the entraining plume is 
an evolving aerosol composed of many materials and characterized 
by a changing multimodal particle size distribution. As particles 
grow in size they settle out and eventually get to the ground. The 
vertical variation of the state variables pressure, density and tem- 
perature within the atmosphere can be modeled with the combina- 
tion of the ideal gas assumption, the hydrostatic pressure variation 
assumption, and appropriate lapse rate modeling. Wind patterns, 
however, are complex and difficult to model. They depend not 
only on local surface conditions and topology but on the global me- 
teorological conditions. The purpose of this paper is to present an 
algebraic model to be used to simulate the vertical variation of the 
wind velocity and direction. 


5229 Indoor air quality study of 40 east Tennessee 
homes. Hawthorne, A.R.; Gammage, R.B.; Dudney, C:S. 
(Oak Ridge National Lab., TN). Environment International; 
12: No. 1-4, 221-239(1986). Contract AC05-840R21400. 

From 3. international conference on indoor air quality and 
climate; Stockholm, Sweden (1984). 

Over a 1-yr period, measurements of indoor air pollutants 
(CO/sub x/, CNO/sub x/, formaldehyde, volatile organics, particu- 
late matter, and radon) were made in 40 homes in east Tennessee. 
The houses were of various ages with different types of insulation 
and heating. Sixty percent of the houses exceeded 100 nL/L of 
formaldehyde on at least one occasion. Over the duration of the 
study, houses older than 5 yr averaged 40 nL/L of formaldehyde 
while houses less than 5 yr old averaged 80 nL/L. The highest 
concentration of formaldehyde was 400nL/L, measured in a new 
home. The highest levels of formaldehyde were usually recorded 
during summer months. The concentration of various organics in 
indoor air was at least tenfold higher than in outdoor air. Carbon 
monoxide and nitrogen oxides were usually < 2 pL/L and <20 
nL/L, respectively, except when gas stoves or kerosene space heat- 
ers were operating, or when a car was running in the garage. In 
30% of the houses, the radon concentration exceeded 4 pCi/L. The 
mean radon level in houses built near ridgelines was 4.4 pCi/L, 
while houses located in the valley had a mean level of 1.7 pCi/L. 
The factor having the most impact on infiltration was operation of 
the central duct fan of the heating, ventilation and air conditioning 
system. For measurements made before December 1984, the mean 
rate of air exchange increased from 0.39 to 0.74 h~? when the duct 
fan was operated. 
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5230 Formaldehyde exposure from building products. 
Meyer, B. (Univ. of Washington, Seattle). Environment 
International; 12: No. 1-4, 283-288(1986). 

From 3. international conference on indoor air quality and 
climate; Stockholm, Sweden (1984). 

Formaldehyde release from building products is primarily 
due to incompletely reacted urea-formaldehyde resin (UFR) in par- 
ticleboard, medium density fiberboard (MDF), and plywood. Form- 
aldehyde is also released from urea-formaldehyde foam insulation 
(UFFI) that was popular during the 1970s for retrofitting building 
envelopes. Results of the authors test of commercial adhesives and 
UF-bonded wood products show that current state-of-the-art prod- 
ucts yield air chamber test values below 0.25 mg/m* immediately 
after manufacture and are capable of meeting 0.12 mg/m* indoor 
air standards at the current product ratio unless these products are 
used in places where they are exposed to high temperature and hu- 
midity. In mobile homes placed in severe climates, wall-temperature 
profiles show large seasonal and diurnal variations that cause large 
changes in formaldehyde indoor air levels. The authors work shows 
that diurnal formaldehyde levels may change by a factor of 5 
during a 24-h period. Therefore, formaldehyde exposure levels in 
mobile homes depend on daytime conditions. 


5231 Surface emission monitoring of pressed-wood prod- 
ucts containing urea-formaldehyde resins. Matthews, T.G.; 
Fung, K.W.; Tromberg, B.J.; Hawthorne, A.R. (Oak Ridge 
National Lab., TN). Environment International; 12: No. 1-4, 
301-309(1986). Contract AC05-840R21400. 

From 3. international conference on indoor air quality and 
climate; Stockholm, Sweden (1984). 

A survey of formaldehyde (CH2O) emission rates from US- 
manufactured particleboard, hardwood plywood paneling, and 
medium density fiberboard products has been performed using a 
Formaldehyde Surface Emission Monitor (FSEM). The results indi- 
cate approximately two orders of magnitude variation in CH2O 
emission rates between weakly emitting paneling and strongly emit- 
ting fiberboard products. The measured CH2O emission rates for 
particleboard, and fiberboard products averaged 0.30, 
0.17, 1.5 mg/m? h, respectively. Sources of variation in CH2O emis- 
sion rate data among the survey boards are investigated. The rela- 
tive intraboard, interboard, and intermanufacturer variation ob- 
served in the test data varies strongly between particleboard, panel- 
ing, and fiberboard product categories. The FSEM has also been 
used to determine the CH2O emission rate of carpet-covered parti- 
cleboard underlayment in two unfurnished research homes. Meas- 
urements were conducted at 16 different temperature and relative 
humidity (RH) conditions ranging from 17-29°C and 41%-88% RH 
to field-test conditions. Substituting the FSEM CH2O emission rate 
data into a simple steady-state, CH2O concentration model (that 
does not account for variation in temperature and RH conditions) 
gave good agreement between FSEM-modeled and measured 
CH20O concentrations. 


Emissions of volatile organic compounds from ad- 
applications. 


a with indoor J.R.; Hodgson, 
A.T.; Newton, A.S. (Lawrence Berkeley Lab., "CA). Envi- 
ronment International; 12: No. 1-4, 317-321(1986). Contract 
AC03-76SF00098. 

From 3. international conference on indoor air quality and 
climate; en Sweden (1984). 

Emissions of (VOC) from 15 adhesives, both solvent- and 
water-based, that are used to construct and finish interiors of vola- 
tile organic compounds office buildings. Adhesives were applied to 
an inert substrate and dried for 7 to 14 days. Vacuum extraction 
and cryogenic trapping of volatiles with analysis by gas chromatog- 
raphy/mass spectrometry were used for the qualitative and semi- 
quantitative determination of emissions of VOC. Emission rates of 
VOC were determined with a simple air exposure apparatus and 
collection of volatiles on charcoal adsorption tubes. Quantitative 
analyses were performed by gas chromatography with flame ioniza- 
tion detection. The major compounds emitted by the adhesives 
were toluene, styrene, and a variety of cyclic, branched, and 
normal alkanes. The emission rates ranged from below the detec- 
tion limit of 0.1 pg g™' h~! for an individual compound for some 
adhesives to approximately 700 pg g~ h™! of total alkanes for two 
water-based adhesives. The potential impacts of adhesives on 





indoor air quality were evaluated by applying a steady-state ventila- 
tion model which assumes well-mixed air to a hypothetical office 
space. The model results suggest that the two water-based adhe- 
sives are potentially important sources of indoor organic pollutants. 
More detailed studies of adhesives and other architectural materials 
are warranted to identify sources of contaminants and to develop 


of particle composition, organic 

and of indoor air pollutant 

emissions. Sexton, K.; Webber, oad Hayward, S.B.; 
Sextro, R.G. (California Dept. of H lealth Services, Berke- 
ley). Environment International; 12: No. 1-4, 351-362(1986). 

From 3. international conference on indoor air quality and 
climate; Stockholm, Sweden (1984). 

A joint chamber experiment was carried out by the Califor- 
nia Indoor Air Quality Program and Lawrence Berkeley Laborato- 
ry to characterize particle and organic vapor emissions from several 
Se ee ee ee 
hamburger frying, a kerosene heater, and selected aerosol spray 
products. Among the emissions data collected for each source were 
particle size distributions, particle-phase chemical compositions, 
volatile organic compounds, and mutagenicity of particles and 
vapor-phase constituents. Findings were used to assess qualitatively 
the nature of airborne emissions from each source and to compare 
emission constituents among source categories. This approach is a 
necessary first step in evaluating the feasibility of developing 
unique signatures for individual sources using a broad array of 
emission characteristics. 


5234 Air washing for the removal of formaldehyde from 
indoor air. Pedersen, B.S.; Fisk, W.J. (Lawrence Berkeley 
Lab., CA). Environment "International; 12: No. 1-4, 439- 
447(1986). Contract AC03-76SF00098. 

From 3. international conference on indoor air quality and 
a ee 

One potentially suitable control technique for indoor formal- 

dehyde is air washing: ee ee eee 
In this report the authors present a mathematical model of an air 
washer, describe tests of two air washers, and compare the energy 
required for controlling formaldehyde concentrations by ventilation 
and by air washing. Learnt acme nage 
ployed water as the washing li a refrigeration 
pers pga ir cage ae 
rates through the air washers were 100-160 L/s and inlet formalde- 
hyde concentrations were 80-480 ng/L. The steady-state formalde- 
hyde removal efficiencies of the two designs were 0.36-0.47 and 
0.30-0.63 with water consumption rates of 1.7-7.9 and 0.5-2.3 L/h, 
respectively. The power consumption of an air washer with a 140 
L/s air flow rate is estimated to be 1500-1800 W. Results show that 
an air washer with an acceptable water requirement can effectively 
remove formaldehyde from indoor air. The net energy required for 
air washing can be less than for mechanical ventilation with heat 
recovery when most of the energy consumed by the air washer 
provides usable space heat. 


5235 Effectiveness of local ventilation in removing simu- 
lated pollution from point sources. Revzan, K.L. (Lawrence 
Berkeley Lab., CA). Environment International; 12: No. 1-4, 
449-459(1986). Contract AC03-76SF00098. 

From 3. international conference on indoor air quality and 
climate; Stockholm, Sweden (1984). 

The influence of environmental conditions on the effective- 
ness of range hoods and window fans removing indoor pollutants is 
considered. Tests were conducted in a two-room test space whose 
infiltration rate was less than 0.1 h~*. Pollutants were simulated 
using dilute sulfur hexafluoride as a tracer gas. Range hood tests 
were carried out with heated and unheated tracer gas. In the 
former case, where the buoyancy of the tracer was fixed, removal 
efficiency was roughly linear over a range of flow rates from 10.3 
to 60.0 L s~4, the highest measured efficiency was 0.77. With un- 
heated tracer gas, effectiveness was highly dependent on free con- 
vection patterns, so that the concept of ventilation efficiency was 
inapplicable. Window fan tests were conducted with the source of 
tracer gas in each of the two rooms, the fan itself remaining fixed. 
The results demonstrate the difficulty of applying conventional 


ee 
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definitions of ventilation efficiency, such as those derived from 
mass-balance models, to realistic situations. 


5236 Passive sampler for water vapor. Girman, J.R.; 
Allen, J.R.; Lee, A.Y. oe Berkeley Lab., CA). Envi- 
ronment International; 12 : No. 1-4, 461-465(1986). Contract 
AC03-76SF00098. 

From 3. international conference on indoor air quality and 
climate; Stockholm, Sweden (1984). 

In this preliminary study, a report is made on improvements 
made to a passive sampler for water vapor and on the results of 
tests to determine its suitability for studies of indoor air quality. 
Tests completed demonstrate precision, accuracy, linear response 
with exposure, sensitivity, tail aiadiip euittiines tes one te toad 
scale studies to determine absolute humidities inexpensively. 


5237 Parametric study of wind generated super-.m par- 
ticle effects in large fires. Porch, W.M.; Faueh 10 Gow 
rence Livermore National Lab., CA). Atmospheric Environ- 
ment; 20: No. 5, 919-929(1986). Contract W-7405-ENG-48. 
A numerical study is presented of the effects of super-um 
particles mechanically generated by large fires on coagulation loss 
of sub-um aerosols in the smoke plumes. This study shows that in- 
clusion of the source generation of large particles in the model can 
reduce the contribution to the optical depth of sub-um particles by 
a factor of two at visible wavelengths. This assumes a combination 
of high turbulence and high super-um concentrations. Since no 
measurements of super-m concentrations in large firestorms have 
been made, a concentration corresponding to values found in 
medium sized dust devils was assumed. This study also shows that 
the early-time optical effect of the super-ym particles can be con- 
siderable in both visible and infrared wavelengths. 


5238 SO., sulfate and HNO; deposition velocities com- 


puted using regional land use and meteorological data. 
Walcek, C.J.; Brost, R.A.; Chang, J.S.; Wesely, M.L. (Na- 
tional Center for Atmospheric Research, Boulder, CO). At- 
mospheric Environment; 20: No. 5, 949-964(1986). 

Deposition velocity fields were generated for SO:, sulfate 
and HNOs over eastern US and southeastern Canada by combining 
detailed land use data with meteorological information predicted 
using a mesoscale meteorology model. When there is significant 
variation in land type within an averaging area, it was found that 
subgrid scale meteorological variations can significantly influence 
area-averaged deposition velocities. The assumption that uu* is con- 
stant over the averaging area can realistically address the subgrid 
variations in wind speed and friction velocity. For a 3-day spring- 
time simulation, domain-averaged midday SO:, sulfate and HNOs 

ition velocities at a height of approximately 40 m were found 
to be 0.8 cm s~4, 0.2 cm s™'m and 2.5 cm s“4, respectively. At 
night, the deposition velocities were approximately 50%, 45% and 
70% of the corresponding daytime values for SO:, sulfate and 
HNOs. Using a simple parameterization to account for rainfall- 
wetted surfaces increased domain-averaged SO, deposition veloci- 
ties by up to a factor of two, indicating that precipitation can sig- 
nificantly enhance dry deposition of SO:. 


Effect of nitrogen dioxide on the photochemical 

nonphotochemical degradation of pyrene and 
SauesGiigpenapaieaeh an-ench lg adh, Yokiey R.A.; Gar- 
= A.A.; Mamantov, G.; Wehry, E.L. (Univ. of Tennes- 

Knoxville). Che mosphere; 14: No. 11-12, 1771- 
1778(1985). Contract ‘AS05-81ER60006. 

Nitration by NO. of pyrene or benzo[a]pyrene adsorbed 
from the vapor phase onto six coal ashes, alumina, and silica sub- 
strates is not observed if the NO: is thoroughly purged of nitric 
acid. Also, the photochemical transformation of pyrene or 
benzo[a]pyrene adsorbed on these substrates is not detectably influ- 
enced by the presence of nitric acid-free NO2. Photochemical pro- 
duction of nitro derivatives of adsorbed polycyclic aromatic hydro- 
carbons in the presence of NO2 does not appear to be a significant 
process unless appreciable concentrations of nitric acid, or perhaps 
strong oxidants such as ozone, also are present. 
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5240 Global biosphere as net CO, source or sink: evi- 
dence from carbon isotopes in tree rings. Leavitt, S.W.; 

Long, A. (Univ. of Arizona, Tucson). pp 89-99 of Planetary 
ecology. Caldwell, D.E.; Brierley, J.A.; Brierley, C.L. 
(eds.). New York, NY; Van Nostrand Reinhold Company 
Inc. (1985). (CONF- 8310249—). 

From 6. international symposium on environmental biogeo- 
chemistry; Santa Fe, NM, USA (10 Oct 1983). 

A possible method of resolving the controversy and deter- 
mining the net historical activity of the biosphere (here to include 
soils) lies in the carbon-isotopic composition of tree rings. The tree 
rings record changes in the *C/" ratio of atmospheric CO: (offset 
by enzymatic fractionation) by fixing this carbon and assimilating it 
into the wood of annual growth rings. Because both the biosphere 
and fossil fuels are enriched, their additions to the atmosphere de- 
crease the atmospheric *C/™C ratio. A rough measure of the por- 
tion of this atmospheric *%C/™C change due only to fossil-fuel 
input may be estimated from known parallel changes in the *C/ 
12C ratio in the atmosphere as it is diluted by the dead carbon of 
fossil fuels. When this fossil-fuel contribution is subtracted from a 
tree-ring 5"*C chronology, the remaining trend should reflect the 
history of the biosphere as CO. source or sink. Unfortunately, dif- 
ferent approaches to *C/™C analysis of tree rings have yielded 
contradictory reconstructions. Contributing to some of this diver- 
gence are site selection, the wood component chosen for aa. 
environmental influences on fractionation, and natural intra-indivi 
ual and intrasite isotopic variability. A recent study by Leavitt “a 
Long was aimed particularly at eliminating both climate effects on 
isotopic fractionation and the radial isotopic variations within indi- 
viduals, as contained in a 50-year juniper (Juniperus spp.) tree-ring 
record from Arizona, US. The research reported herein examines a 
much longer set of *C/1*C measurements from pinyon pine trees 
growing in the American Southwest. 
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5241 (CONF-861007—1) Improved capabilities for area 
environmental monitoring at Oak Ridge National 

Morris, A.C. Jr.; Bauer, M.L.; Pudelek, R.E. (Oak Ridge 
National Lab., TN (USA)). 1986. Contract ACO05- 
840R21400. 6p. NTIS, PC A02/MF A0Ol; 1; GPO Dep. 
File Number DE87001694. 

From Nuclear science symposium; Washington, DC, USA 
(29 Oct 1986). 

Recent increased concern for environmental safety hazards 
resulting from releases of radioactivity and other hazardous materi- 
als have necessitated the installation of improved monitoring instru- 
ments and methods at Oak Ridge National Laboratory (ORNL). 
Over the past several years a number of important instrument 
projects have been initiated to improve plant monitoring systems 
(both inside the Laboratory and in adjacent East Tennessee areas) 
and to enhance operational capabilities for detecting releases of haz- 
ardous and/or radioactive materials. These measures will signifi- 
cantly modernize and increase the number of monitoring stations 
measuring activity levels in (1) plant effluent gases, (2) plant efflu- 
ent liquid wastes, and (3) local streams and rivers. Monitoring in- 
struments within the operating buildings of the Laboratory are 
being upgraded, and three instrumented meteorological towers are 
in service to provide information for calculating deposition patterns 
over surrounding areas. Advanced, on-line central data collection 
systems supply continuous information for programmable alarm- 
level circuits, for display at remote terminals throughout ORNL, 
and for scientific long-term data base purposes. When these im- 
provements are completed in about two years, the number of envi- 
— derived signals will significantly exceed 750 monitored 

ues. 


(DOE/ID—10087(85)) Effluent information 
discharge 


system 
(EIS)/onsite information system (ODIS) 1985 exec- 
utive summary. Watanabe, T. (EG and G Idaho, Inc., Idaho 
Falls (USA)). Sep 1986. Contract ACO07-761D01570. 110p. 


NTIS, PC A06/MF AOl; 1; GPO Dep. File Number 
DE87001929. 
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The Effluent Information System (EIS) and Onsite Dis- 
charge Information System (ODIS) are Department of Energy 
(DOE) data base systems that aid DOE-Headquarters and Field Of- 
fices in managing the radioactive air and liquid effluents from DOE 
facilities. Data on effluents released offsite are entered into EIS and 
data on effluents discharged onsite and retained onsite are entered 
into ODIS. This document is a summary of information obtained 
from the CY 1985 effluent data received from all DOE and DOE 
contractor facilities and entered in the data bases. Data from previ- 
ous years are also included. The summary consists of two parts. 
The first part summarizes information for effluents released offsite, 
and the second part summarizes information for effluents retained 
onsite. These summaries are taken from the routine annual reports 
sent to each DOE Operations Office. Special tabulations or specific 
data can be supplied upon request. Explanations of the significant 
changes are included in the EIS and ODIS graphic sections. Only 
those changes in activity greater than a factor of two and having a 
magnitude greater than 0.1 Ci are considered significant and are ad- 
dressed in the explanation. 


5243 (DP-MS—86-29) Absorption of airborne molecular 
iodine by water sprays. Albert, M.F.; Wichner, R.P.; Baum- 
garten, P.K. (Oak Ridge National Lab., TN (USA). Chemi- 
cal Technology Div.; Savannah River Lab., Ai 

(USA). Reactor Safety Research Div.). 1986. Contract 
AC09-76SR00001. 19p. (CONF-860820—11). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86015680. 

From 19. DOE/NRC nuclear air cleaning conference; Seat- 
tle, WA, USA (17 Aug 1986). 

A computer model, I2WASH, which accounts for the effect 
of hydrolysis reactions between molecular iodine and water, has 
been developed to predict the rate of removal of gaseous molecular 
iodine by water sprays. It has been shown that the hydrolysis reac- 
tions can affect the concentration driving force of mass transfer for 
molecular iodine absorption. Thus, factors that affect the hydrolysis 
kinetics, such as spray solution pH, iodine concentration, and tem- 
perature, should be considered in the design of a well-based absorp- 
tion model. The described model also includes the effects of spray 
drop-size distribution, convective heat transfer, droplet evaporation 
or water condensation, decay heating, and ventilation air flow 
through the containment. The model was originally developed at 
Oak Ridge National Laboratory (ORNL) in 1985 for the Nuclear 

Commission’s Severe Accident Sequence Analysis pro- 
gram and has been improved to assist in a comprehensive probabili- 
ty risk assessment of the Savannah River Plant (SRP). Results ob- 
tained using the model are compared with those of the Contain- 
ment Systems Experiments conducted at Pacific Northwest Labora- 
tories (PNL) in 1970. An improvement over the earlier model is in- 
dicated at room temperatures, but accuracy decreases as the tem- 
perature rises. The decreased agreement at high temperature is par- 
tially due to an incomplete knowledge of the temperature effects on 
iodine hydrolysis reactions. The results of the I2WASH model for 
a postulated catastrophic accident at SRP show that ~85% of the 
molecular iodine will be captured by the sprays at a buffered pH of 
10.0, and ~52% will be captured at a buffered pH of 7.0. The 
model is believed to be a significant improvement over (and more 
realistic than) other models. 


5244 (EML—460) Compendium of the Environmental 
Measurements Laboratory's research projects related to the 
Chernobyl nuclear accident. Volchok, H.L.; Chieco, N. 
(comps.). (USDOE Environmental Measurements Lab., 
New York). 1 Oct 1986. 342p. NTIS, PC A15/MF AOI; 1; 
GPO Dep. File Number DE87001847. 

Following the accident at the Chernobyl nuclear reactor 
power station in the USSR on April 26, 1986, the Environmental 
Measurements Laboratory (EML) initiated a number of research 
projects as follows: (1) selected sites in both the Deposition and 
Surface Air networks were alerted and their sampling protocols ad- 
justed to accommodate the anticipated arrival times and activity 
concentrations of the Chernobyl debris; (2) a number of coopera- 
tive programs involving field work, sampling, analysis and data in- 

were set up with institutions and scientists in other 
countries; (3) EML’s Regional Baseline Station at Chester, NJ, as 
well as the roof of the Laboratory in New York City, provided 
bases for sampling and measurements to study the radionuclide con- 





centrations, radiation levels, physical characteristics and potential 
biological implications of the Chernobyl fallout on the northeastern 
United States; and (4) the resulting fallout from the Chernobyl acci- 
dent provided an ‘experiment of opportunity’ in that it enabled us 
to study fresh fission product deposition using collection systems 
resurrected from the 1950's and 1960's for comparison with current 
state-of-the-art methodology. The 13 reports of this volume have 
been entered separately into the data base. 


application 

review. (International Atomic Ener, 
tria)). Jun 1986. 138p. NTIS (US 
A01. File Number DE87700128. 

In this document, a state-of-art review of dispersion models 
relevant to local, regional and global scales and applicable to radio- 
nuclide discharges of a continuous and discontinuous nature is pre- 
sented. The theoretical basis of the models is described in chapter 
2, while the uncertainty inherent in model predictions is considered 
in chapter 6. Chapters 3 to 5 of this report describe a number of 
models for calculating atmospheric dispersion on local, regional and 
global scales respectively. 81 refs, figs, tabs. 


Agency, Vienna (Aus- 
les Only), PC A07/MF 


5246 (LA-UR—86-2838) Modeling of external radiation 
from the of radionuclides across a canyon. Bowen, 
B.M.; Olsen, W.A.; Van Etten, D.; Chen, I-li. (Los Alamos 
National Lab., NM (USA)). 1986. Contract W-7405-ENG- 
36. Sp. (CONF-861165—2). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86015298. 

From 5. joint conference on applications of air pollution me- 
teorology; Chapel Hill, NC, USA (18 Nov 1986). 

The Los Alamos Meson Physics Facility (LAMPF) is an 
800-million electron volt, 1 mA intensity linear proton accelerator 
used for studying subatomic particles at relativistic velocities. Rou- 
tine operation of the accelerator results in the formation of short- 
lived air activation products, primarily in the beam stop section of 
LAMPF. This study presents the results of monitoring and model- 
ing external radiation levels from LAMPF emissions at three loca- 
tions during 1984. Measured radiation exposures are presented for 
all three locations during a 49-day period. Hourly radiation levels 
are calculated for all sites and compared with the prevalent wind 
patterns during the study period. Predicted daily levels are com- 
pared with measured values at all of the sites. Accuracy of the 
model is compared for day and night conditions. Annual model 
predictions are also compared with TLD measurements. 


(UCRL—95497) ARAC; a centralized computer as- 
sisted emergency response, and assessment system 
for releases of toxic material. Dickerson, M.H.; 
Knox, J.B. (Lawrence Livermore National Lab., CA 
Pg Oct 1986. ae W-7405-ENG-48. 8p. (CONF- 

60932—7). NTIS, PC A02/MF A01; GPO Dep. File 
eeaiier DE87001352. 

From Radiological accidents, perspectives and emergency 
planning preparedness; Bethesda, MD, USA (15 Sep 1986). 

The Atmospheric Release Advisory Capability (ARAC) is 
an emergency planning, response, and assessment service, devel- 
oped by the US Departments of Energy and Defense, and focused, 
thus far, on atmospheric releases of nuclear material. For the past 
14 years ARAC has responded to over 150 accidents, potential ac- 
cidents, and major exercises. The most notable accident responses 
are the COSMOS 954 reentry, the Three Mile Island (TMI-2) acci- 
dent and subsequent purge of Kr from the containment vessel, the 
recent UF. accident at the Kerr-McGee Plant, Gore, Oklahoma, 
and the Chernobyl! nuclear reactor accident in the Soviet Union. 
Based on experience in the area of emergency response, developed 
during the past 14 years, this paper describes the cost effectiveness 
and other advantages of a centralized emergency planning, re- 


sponse, and assessment service for atmospheric releases of nuclear 
material. 
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(HSE-Trans—11682) Spain's radiological _— 
den after the accident at the Chernobyl nuclear power sta- 
tion. Preliminary report, Phase 1 (28th April to 4th May, in- 
clusive). (Hazleton-Nuclear Science Corp., Palo Alto, CA 
(USA). Radiochemistry Dept.). Jun 1986. Translation 
source information not available . 52p. NTIS (US Sales 


Only), PC A04/MF A0O1. File Number DE87900025. 


The report summarizes the preliminary data on the impact of 
the accident at the chernobyl nuclear power plant on Spain. (ACR) 


5249 Evaluation of indoor aerosol control devices and 
their effects on radon progeny concentrations, Sextro, R.G.; 
Offermann, F.J.; Nazaroff, W.W.; Nero, A.V.; Revzan, 
K.L.; Yater, J. (Lawrence Berkeley Lab., CA). Environment 
International; 12: No. 1-4, 429-438(1986). Contract AC03- 
76SF00098. 

From 3. international conference on indoor air quality and 
climate; Stockholm, Sweden (1984). 

Eleven portable air cleaning devices have been evaluated for 
control of indoor concentrations of respirable particles, and their 
concomitant effects on radon progeny concentrations have been in- 
vestigated. The experiments were conducted in a room-size cham- 
ber using cigarette smoke and radon injection from an external 
source. Of the devices examined the electrostatic precipitators and 
extended surface filters had significant particle removal rates, while 
the particle removal rates for several small panel-filters, an ion gen- 
erator, and a pair of mixing fans were found to be essentially negli- 
gible. The evaluation of radon progeny control produced similar re- 
sults; the air cleaners that were effective in removing particles were 
also effective in reducing radon progeny concentrations. At the low 
particle concentrations deposition of the unattached radon progeny 
on room surfaces was found to be a significant removal mechanism. 
Deposition rates of attached and unattached progeny have been es- 
timated from these data, and were used to calculate the equilibrium 
factors for total and unattached progeny concentrations as a func- 
tion of particle concentration. While particle removal reduces total 
airborne radon progeny concentrations, the relative alpha decay 
dose to the lungs appears to change little as the particle concentra- 
tion decreases due to the greater radiological importance of unat- 
tached progeny. 


5250 Source term apportionment for radon. 
Harley, N.H.; Terilli, T.B. (New York Univ. Medical 
Center, NY). pp 13-24 of Indoor radon. Pittsburgh, PA; Air 
Pollution Control Association (1986). (CONF-860277—). 

From APCA specialty conference on indoor radon; Philadel- 
phia, PA, USA (24 Feb 1986). 

A few factors which govern the transport of radon from soil 
gas into a house are presented. Changing water vapor pressure in 
soil due to temperature pulses as well as barometric pressure can 
produce radon excursions or events that are visible in the data. Soil 
temperature may affect the diffusion baseline. Indoor radon in this 
house consists of a baseline concentration due to diffusion with su- 
perimposed events occurring periodically. Diffusion contributed 
60% of the soil related radon with 40% coming from events during 
the time period presented. 11 references, 4 figures. 


Studies of thoron and thoron progeny: implications 
for transport of airborne radioactivity from soil to indoor air. 
Schery, S.D. (New Mexico Institute of Mining and Tech- 
nology, Socorro). pp 25-36 of Indoor radon. Pittsburgh, PA; 
Air Pollution Control Association (1986). (CONF-860277— 
). Contract AS04-84ER60216. 

From APCA specialty conference on indoor radon; Philadel- 
phia, PA, USA (24 Feb 1986). 

Thoron (2°Rn) and its progeny are a significant radioactiv- 
ity component of both indoor and outdoor air. In terms of potential 
alpha practical energy, the concentration of thoron progeny is typi- 
cally of the order of one-half of that of radon (Rn) progeny in 
the indoor environment. The prevalent view has been that the 
major source for indoor thoron is building materials. Evidence is 
presented that soil may be an important source of indoor thoron, 
particularly in few-story housing such as common in the US. This 
evidence comes from analysis of a study showing a strong correla- 
tion between thoron and radon progeny, reduced concentrations of 
thoron observed in rooms decoupled from the soil, estimates of 
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transport time from soil to indoor air, and a detailed case study of a 
one-story house with walls of concrete block. Cracks and joints 
only a fraction of a millimeter may be sufficient to transport thoron 
from the soil to indoor air without extensive decay for underpres- 
sures common in housing. Since soil is a major source of indoor 
radon, estimates of transport time should also apply to radon. Com- 
parison of the concentrations of thoron and thoron progeny in 
indoor air suggests that progeny of both radon and thoron are not 
typically directly transported through cracks and joints but come 
from decay of thoron and radon that have entered indoor air. Com- 
prehensive measurements of radon, thoron, and their progeny can 
provide information on a range of physical processes important to 
airborne radioactivity in the indoor environment not available from 
study of radon alone. 17 references, 2 figures, 1 table. 


Instruments and methods for measuring indoor 
ll and radon progeny concentrations. George, A.C. 
(Dept. of Energy, New York, NY). pp 87-100 of Indoor 
radon. Pittsburgh, PA; Air Pollution Control Association 
(1986). (CONF- 860277—). 

From APCA specialty conference on indoor radon; Philadel- 
phia, PA, USA (24 Feb 1986). 

Public concern about unusually high indoor concentrations 
of radon in the northeastern US has greatly increased the demand 
for reliable, inexpensive, and portable instrumentation. Different 
types of information are needed to completely assess the problem of 
indoor radon, such as: concentrations of radon, sources and emana- 
tion and health effects. Measurement accuracy, convenience and 
cost also merit consideration. The techniques presently used to 
monitor radon and progeny are sufficiently developed to meet most 
of these requirements and objectives for the assessment of the radi- 
ation exposure of the general public. The types of instruments used 
for these measurements depend on whether one is interested in a 
broad-based screening survey of the indoor environment for radon, 
an investigation to characterize radon sources and pathways, or to 
help establish standards and guidelines and compliance criteria. 
Measurement of the airborne concentrations of radon and progeny 
is the most important step in estimating indoor exposure levels and 
in identifying a potential problem. Therefore, in this paper the au- 
thors will review and evaluate the major measurement techniques, 
i.e., prompt or grab sampling (active and passive). Emphasis will be 
placed on portable, low cost instruments, both passive and active, 
and on proper calibration methods in atmospheres in which radon 
and progeny are traceable to a primary National Bureau of Stand- 
ards source. Also described for the determination of radon input 
into the indoor environment are techniques for measuring radon ex- 
halation from building surfaces and the underlying soil, radon in 
water, and radium in the soil. 36 references, 3 tables. 


5253 Radon release from an industrial waste and air 
even exemption. Hartley, J.N.; Freeman, H.D.; Van 

Santen, R.T.;. (Battelle, Pacific Northwest Lab., Richland, 
WA). pp 148-166 of Indoor radon. Pittsbur PA; Air Pol- 
lution Control Association (1986). (CONF-860277—). 

From APCA specialty conference on indoor radon; Philadel- 
phia, PA, USA (24 Feb 1986). 

The release of radon from industrial solid waste present in 
two inactive disposal ponds located at Teledyne Wah Chang, 
Albany, Oregon (TWCA), was investigated to determine whether 
the waste meets the Oregon Administration Rules (OAR) Section 
345-50-035 air pathway exemption criteria. The overall conclusion 
is that the annual average release of radon from the waste under 
current and expected long-term conditions will meet the OAR cri- 
teria of 0.033 working levels (WLs). This paper summarizes the 
findings of this investigation. The results of radon release measure- 
ments under a variety of site conditions and the results from predic- 
tive modeling are presented. The major factors affecting the release 
of radon from the waste and the transport of this radon into an 
OAR-specified house are discussed. These factors include: radiolog- 
ical and physical properties of the waste including long-term mois- 
ture content, house and crawlspace air change, meteorological pa- 
rameters, and pressure-inducted transport of radon into the OAR 
house. 9 references, 12 figures, 6 tables. 
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5254 Radon flux measurement technology. Freeman, 
H.D.; Hartley, J.N. (Pacific Northwest Lab., Richland, 
WA). pp 167-181 of Indoor radon. Pittsburgh, PA; Air Pol- 
lution Control Association (1986). (CONF-860277—). 

From APCA ialty conference on indoor radon; Philadel- 
phia, PA, USA (24 Feb 1986). 

For the past 10 years, Pacific Northwest Laboratory (PNL) 
has been involved in the measurement of radon release (flux) from 
a variety of materials including uranium mill — phosphogyp- 
sum piles, industrial waste, and soils. During this period, new and 
improved techniques to measure radon flux have been developed. 
Sponsors have included the US Department of Energy (DOE), the 
US Environmental Protection Agency (EPA), the US Nuclear 
Regulatory Commission (NRC), and private industry. This paper 
presents an overview of this technology including methods, evalua- 
tion, and field experience. Four radon flux methods are discussed: 
the accumulator can, small- and large-area activated charcoal canis- 
ters, a PNL-developed flow-through tent system, and flow-through 
continuous flux systems. Results of experimental comparisons of 
these methods using a thin reference radon flux source at Bendix 
Technical Measurements Center in Grand Junction, Colorado, 
showed good agreement between the large-area charcoal canister 
and the flow-through tent system. Radon flux measurements have 
been conducted on uranium tailings and radon barriers (DOE and 
NRC), phosphogypsum piles in Florida (EPA), and industrial waste 
water treatment sludge in Oregon. Measured radon fluxes are com- 
pared with calculated radon fluxes based on physical and radiologi- 
cal properties of the waste. 16 references, 10 figures. 


5255 Co design of a system to characterize the 
radioactive ultrafine aerosol. Hopke, P.K. (Univ. of Illinois, 
Urbana). pp 206-215 of Indoor radon. Pittsburgh, PA; Air 
Pollution Control Association (1986). (CONF-860277—). 
Contract AC02-83ER60186. 

From APCA specialty conference on indoor radon; Philadel- 
phia, PA, USA (24 Feb 1986). 

Recent investigations have begun to show that what has 
been called the unattached fraction is in fact an ultrafine size aero- 
sol with diameters in the range of 0.5 to 2 nm. There are a number 
of difficulties in characterizing particles in this size range. Classical 
diffusion batteries using screens with high mesh numbers do not 
have the resolution to give detailed information for the ultrafine 
range. The use of single screens of differing mesh numbers either 
separately or in a stacked configuration can be used to provide 
these results. However, accurately measuring the activity directly 
attached to the screens is difficult because of the attachment of 
some activity to the back side of the screens wires. A conceptual 
design for a continuous monitoring system that would provide in- 
formation on both the size and charge distributions on these impor- 
tant size range particles will be presented. 


5256 Application of indoor radon modeling in the inter- 
pretation of nuclear track radon dosimetry. Rodgers, J.C.; 
Millard, J. (Los Alamos National Lab., NM). pp 216-226 of 
Indoor radon. Pittsburgh, PA; Air Pollution Control Asso- 
ciation (1986). (CONF-860277—). 

From APCA specialty conference on indoor radon; Philadel- 
phia, PA, USA (24 Feb 1986). 

One of the easiest and most direct methods of monitoring 
indoor radon exposures in homes is through the use of commercial- 
ly available nuclear track dosimeters. However, for purposes of 
comparison of exposure conditions in a dwelling against remedial 
action standards, and estimation of risks, average radon concentra- 
tions must be translated into estimates of most probable average 
radon daughter concentrations of working levels (WL). A common 
approach is to simply assume that the indoor equilibrium ratio is on 
average 0.5, and to use that to convert radon concentration to 
working levels. An alternative approach under investigation is to 
utilize a stochastic model of indoor radon and radon daughter re- 
sponses to seasonal ventilation, aerosol availability, plate-out, and 
filtration characteristics of specific dwelling types under study to 
estimate long-term average WL. The requirements of the model pa- 
rameters, other than radon concentration provided by quarterly 
measurements, were provided by participant questionnaire. Infor- 
mation on building construction type, heating and cooling systems, 
and the like, were translated into estimates of seasonal ventilation 





rates, attachment, plate-out, and filtration rates in a model of in 
growth and removal of radon daughters in indoor air. The actual 
parameter values used were central estimates from the literature. 
Random variation about these best estimates was introduced in a 
calculation of 30-year cumulative working level month exposures 
(CWLMM). The result of this modeling approach was a lower esti- 
mate of CWLM than would have been made using the 0.5 equilibri- 
um ratio estimate to convert average radon concentration to WL. 6 
references, 8 figures. 
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REFER ALSO TO CITATION(S) 4684, 5162 
5006 Regulations 
REFER ALSO TO CITATION(S) 3360, 4068 


(ANL/EES-TM—300) Advanced Utility Simula- 
tion Model (AUSM): regionalized projections of end-use elec- 
tricity demand. South, D.W.; Bragen, M.J.; Hanson, D.A.; 
Boyd, G.A. (Argonne National Lab., IL (USA)). Jun 1985. 
Contract W-31-109-ENG-38. 86p. NTIS, PC A05/MF A011; 
1; GPO Dep. File Number DE87001345. 

This report documents the methodology used to translate na- 
tional control forecasts into the specific regional data needed to 
drive the sector models. Separate reports are being prepared for 
each sector model because the driver data are highly specific. Al- 
though the configuration of the driver data for each sector model is 
different, a common regionalization scheme is employed to prepare 
the driver data. The Argonne Regionalization Activity Module 
(ARAM) was developed to systematically generate regional and 
state forecasts of energy and economic variables required by the 
sector models of the TG-B emissions model set. This report focuses 
on the generation and description of the driver data for the Ad- 
vanced Utility Simulation Model (AUSM). 


regionalized projections of demand 

boiler fuel. South, D.W.; Bragen, 
M.J.; Macal, C.M. (Argonne National Lab., IL (USA). 
Energy and Environmental S Div.). Dec 1985. Con- 
tract W-31-109-ENG-38. 117p. NTIS, PC A06/MF A0O1; 1; 
GPO Dep. File Number DE87001622. 

Under the auspices of the National Acid Precipitation As- 
sessment Program (NAPAP), activities supporting the preparation 
of future assessments includes development of the models for gen- 
eration of baseline scenarios to project fuel use and emissions by 
energy use sector. Models are being developed and tested. This 
report documents the methodology used to translate national con- 
trol forecasts into the specific regional data needed to drive the 
sector models. Although the configuration of the driver data for 
each sector model is different, a common regionalization scheme is 
employed. The Argonne Regionalization Activity Module (ARAM) 
was developed to systematically generate regional forecasts of 
energy and economic variables required by the sector models in the 
TG-B emissions model set. This report focuses on the generation 
and description of the driver data for the Industrial Combustion 
Emissions (ICE) Model. 


5259 (ANL/EES-TM—313) Revised costs and air qual- 
ity impacts of alternative national ambient air quality stand- 
ards for particulate matter: technical support document. Bru- 
baker, K.L.; Smith, A.E. (Argonne National Lab., IL 
(USA)). Aug 1986. Contract W-31-109-ENG-38. 61p. NTIS, 
PC A™4/MF A01; GPO Dep. File Number DE87001625. 
This report documents the changes made in the particulate 
matter analysis system and presents the results of a reanalysis of the 
air quality impacts and direct industrial costs related to national am- 
bient air quality standards for particulate matter. The basic steps in 
the analysis were: development of data bases; projection of future 
emissions; projection of future air quality; identification of nonat- 
tainment problem counties; and development of control strategies 
for problem counties. A discussion of the methodology for project- 
ing future nonattainment, including a description of the new new- 
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source control (NSC) algorithm and a review of the procedures 
used for the projection of emissions and the computation of cou- 
pling coefficients, is given in Section 3. All years in the analysis 
period are now treated, instead of only one as in the previous 
system, and a multiyear control strategy is dev: In addition, a 
new algorithm for the development of the “least-cost” control strat- 
egy was developed and implemented in the new system. The meth- 
odology for control strategy development is described in Section 4. 
Section 5 discusses the computations involved in the estimation of 
total costs and other quantities. Section 6 describes additional anal- 
yses, including the reduction of residual nonattainment and some 
sensitivity analyses. A summary of results is presented in Appendix 
B. 


ee Impacts on individual in- 
dustrial boilers of ee ae ee oe 
ards for sulfur dioxide. Knudson, D.A.; Veselka, 

South, D.W. (Argonne National Lab., IL (USA), Sp ies 
Contract W-31-109-ENG-38. 79p. NTIS, PC A05, 

1; GPO Dep. File Number DE87000946. 

This report presents an analysis of the cost impacts of sever- 
al regulatory options for new industrial, commercial, and institu- 
tional coal-fired boilers. The motivation for the analysis was the 
proposed revision to the industrial boiler new source performance 
standards (NSPS) for sulfur dioxide (SO2). Current standards limit 
SO, emissions to 1.2 Ib SO2/10® Btu for coal-fired units with heat 
input greater than 250 x 10° Btu/h. Proposed revisions to this 
standard would require a 90% reduction in emissions and impose an 
emission ceiling of 1.2 Ib SO2/10* Btu for boilers with heat input 
greater than 100 x 10° Btu/h (51 Fed. Reg. 22384: June 19, 1986). 
These revisions represent two major changes in industrial boiler 
NSPS for SO:: (1) reducing the minimum applicable boiler size 
from 250 x 10° Btu/h to 100 x 10° Btu/h, and (2) requiring a man- 
datory 90% SO: emission reduction. This study presents an inde- 
pendent analysis of the relevant costs and emission reduction poten- 
tial from compliance with the proposed NSPS revisions. These re- 
sults are contrasted with several alternative regulatory options for 
industrial boiler SO. NSPS. The regulatory impact analysis con- 
ducted by the US Environmental Protection Agency (EPA) was 
reviewed and provides the basis for much of the information con- 
tained in this report. Published EPA information, supplemented 
with appropriate independent data, was used to compute the annua- 
lized costs and cost-effectiveness (in dollars per ton of SO: re- 
moved) for a variety of potentially viable regulatory options. 


(PB—86-235843/XAB) Inorganic arsenic emissions 
from primary copper smelters and arsenic plants: background 
information for promulgated standards. Final environmental 
impact statement. (Environmental Protection Agency, Re- 
search Triangle Park, NC (USA). Office of Air Quality 
Planning and Standards). May 1986. 318p. (EPA—450/3- 
83/010B). NTIS, PC A1l4/MF AOl. 

National emission standards to control inorganic arsenic 
from new and existing primary copper smelters and from arsenic 
trioxide and metallic arsenic production facilities are being promul- 
gated under Section 112 of the Clean Air Act. Part 1 of the docu- 
ment contains a detailed summary of the public comments on the 
proposed standard for primary copper smelters, and Part 2 is con- 
cerned with the proposed standard for arsenic production facilities. 


5262 (PB—86-241668/XAB) Development of federal air 
standards to reduce sulfur dioxide emissions from new indus- 
trial boilers. Report for October 1979-April 1984. Byrne, 
D.M.; Sedman, C.B.; Pahel-Short, R.L. (Environmental 
Protection Agency, Research Triangle Park, NC (USA). 
Office of Air ity Planning and Standards). Aug 1986. 
25p. (EPA—600/D-86/190). NTIS, PC A02/MF AOl. 

The paper gives EPA's conclusions from analyses which led 
to the decision to propose percent reduction Federal new source 
performance standards (NSPS) to control air emissions of sulfur di- 
oxide (SO2) from new industrial boilers. It summarizes the NSPS, 
proposed by EPA on June 19, 1986. The NSPS would require 
boiler owners to reduce SO2 emissions by 90% and meet an emis- 
sion limit of 1.2 Ib/million Btu of heat input for coal-fired boilers, 
and 0.8 Ib/million Btu for oil-fired boilers. In developing the NSPS, 
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several regulatory options were considered, from standards that 
could be met by firing low-sulfur fuels to those that would require 
flue-gas treatment. The environmental, economic, and cost impacts 
of each option were analyzed. National impacts were estimated by 
a computer model that projects the population of new boilers over 
the 5-years following the proposal, predicts the compliance strategy 
that will be used to comply with the particular option (always as- 
suming that the lowest cost compliance method will be selected), 
and estimates the resulting emission reductions and costs. Impacts 
on specific industries and on model boilers were also analyzed. 


51 ENVIRONMENTAL SCIENCES, 
TERRESTRIAL 


5101 Basic Studies 


REFER ALSO TO CITATION(S) 5028, 5029, 5155, 5582, 5680 


5263 (CONF-841034—Vol.3, pp 1309-1320) Maultidi- 
mensional (spectral and textural) classification method and 
surface states mapping, approach to the agricultural environ- 
ment using Landsat data in northern and northeastern Thai- 
land. Monkolsawat, C.; Rakariyatham, P.H.; Bruneau, M.; 
Ducros-Gambert, D.; Kilian, J.; Lefevre, M.J. (Khon Kaen 
Univ., Thailand). 1984. NTIS, PC A99/MF AOI. File 
Number DE86015371. 


From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

Multispectral and textural supervised classifications of four 
Landsat CCTs have been used in two different agricultural areas of 
Thailand (mountains of the North, flat alluvial plain of the Mun 
river alternatively inundated and very dry) to produce surface 
states maps. Field observations, choice of the date, good quality of 
the data and of the visualization to allow an accurate location of 
the training fields are of paramount importance. The agricultural 
environments can be approached through agro-ecological landscape 
units that are associations of surface states delineated on the classi- 
fied images of different dates superimposed is a good method to 
study the evolution of the landscapes in its broad features. 


5264 (CONF-841034—Vol.3, pp 1331-1332) TM vs 
MSS data for crop area estimation. Zuttermeister, J.P. 
(Dept. of Agriculture, Washington, DC). 1984. NTIS, PC 
A99/MF A0O1. File Number DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

The US Department of Agriculture’s Statistical Reporting 
Service (SRS) uses remotely sensed data to improve the statistical 
precision of its crop area estimates. This is accomplished through 
the use of a regression estimator, based on both classified Landsat 
data and a probability sample of ground data. The use of Multi- 
Spectral (MSS) data in the regression estimator has been evaluated 
in a number of SRS studies. This paper investigates the use of The- 
matic Mapper (TM) data in the crop area regression estimator. The 
probability sample of ground data is obtained from interviews with 
farmers at randomly selected locations. Boundaries of fields corre- 
sponding to the interview data are digitized from aerial photo- 
graphs. After registering the Landsat data - either MSS or TM - to 
a map base, labeled Landsat pixels corresponding to the digitized 
ground data are extracted. These labeled pixels are used for super- 
vised training of a maximum likelihood classifier, which is used to 
classify all the Landsat pixels - labeled and unlabeled - in the area 
of interest. Crop acreage estimates are then obtained by applying 
the regression relationship developed from the labeled pixel sample 
to the resulting full-scene classification results. Using this approach 
a 1982 TM scene in Iowa (path 27, row 31) is studied, along with a 
simultaneously acquired MSS scene. Both MSS and TM-based re- 
gression estimates for corn and soybean acreages are calculated. 
MSS and TM are compared in terms of the variances of the result- 
ing crop-acreage estimates and processing costs. Several TM sam- 


_ designs involving both spatial and spectral sampling are ex- 
plored. 
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5265 (CONF-841034—Vol.3, pp 1333-1342) Evaluation 


of topographic profiles and rectification on a 
SEASAT SAR image. Garinet, J.Y.; Jeansoulin, R. (C.S. 
IBM France, Paris). 1984. NTIS, PC A99/MF AO1. File 
Number DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

Radar imagery is strongly influenced by the presence of 
relief, which is due to the side-looking angle of the view. This in- 
fluence may be useful owing to the rather good representation of 
the topography, but this topography induced geometric distortions 
(parallax effect) which could seriously trouble the image interpreta- 
tion or the surimposition with other data. The authors propose in 
this paper two approaches of geometric correction: in a first step a 
method of rectification using a digital terrain model (DTM) and in 
a second step a method without DTM using the strong likeness be- 
tween the image radiometry and the terrain slope to obtain by inte- 
gration along a line the altitude of each point, then using this alti- 
tude to geometrically rectify the line. 


5266 (CONF-841034—Vol.3, pp 1353-1370) Trial appli- 
cation of space remote sensing as an aid to impact assessment 
of major linear infrastructure works. Lenco, M. ini 

de l'Environment, Paris, France). 1984. NTIS, PC A99/MF 
A01. File Number DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

Two trial applications are presented: identification of zones 
of minimum impact for the proposed Lannemezan Zaragoza EHT 
(extremely high voltage) power line between SW France and 
Spain; and, assessment of the proposed Atlantic route for France's 
TGV railroad on the natural environment, and the observed impact 
of the SE route; (TGV = high speed train). Both these operations 
were initiated by the French Ministry of Environment. In each 
case, the structural engineer (SNCF for the railroads, EDF for the 
power line) was involved in the critical examination and use of the 
results. These trials were unhindered by any particular technical 
constraints. Each study involved: the production of restored en- 
hanced false color images (at 1/100,000), covering the entire length 
of the proposed linear infrastructure works, from Landsat 2 (bands 
4,5 and 7) data; image interpretation followed by mapping of eco- 
zones and biophysical land cover classes on a corridor extending 10 
km or 5 km either side of each route; and, computation of areas of 
the different classes used up by the different planned or existing 
routes, each being classified according to an impact category and a 
scarcity index in landscape units. The aims of the analysis were: to 
give an up to date of the impact of the different proposed routes 
and highlight the critical zones, and to gather data concerning the 
different ecozones and major landscape units crossed by the laying 
out and, as necessary, to justify local adjustments to the planned 
route. 


5267 (CONF- ean 3, pp 1395-1404) ——_ 
of remotely sensed digital data and a a geographic information 

system in the national wildlife refuge planning process in 
Alaska. Henderson, J. (Fish & Wildlife Service, Anchorage, 
AK). 1984. NTIS, PC A99/MF AOl. File Number 
DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

The Alaska National Interest Lands Conservation Act 
(ANILCA), established by Congress in 1980, mandated the prepara- 
tion of Comprehensive Conservation Plans for each of the 16 ref- 
uges established in Alaska by 1987. The primary objectives of the 
plans are to (a) inventory and describe the resources and values, (b) 

management programs for conserving the fish and wildlife 
resources/values, (c) specify other compatible uses, and (d) specify 
opportunities for fish and wildlife oriented recreation, research, and 
education. Large-scale land cover data sets are generated from the 
analysis and classification of Landsat digital images and form the 
basis for most environmental modelling activities in the planning 
process. Digital terrain information in the form of elevation, slope, 
and aspect are obtained from the analysis of Digital Elevation 
Models. Both the land cover data and the terrain data are geometri- 
cally registered to the 1:250,000/1:63,360 scale USGS quadrangle 
maps. The Geographic Information System (GIS) organizes and 





manages the environmental data, analyzes the data in the generation 
of habitat productivity and resource suitability models summarizes 
the analysis results for the evaluation of environmental impacts ex- 
pected from the implementation of several refuge management al- 
ternatives, and displays the results in graphic form for the prepara- 
tion of draft and final documents. 


5268 (CONF-841034—Vol.3, Se Satellite micro- 
wave radiometry of snow cover. ikainen, M. (Helsinki 
Univ. of Technology, Espoo, Finland). 1984. NTIS, PC 
A99/MF AO1. File Number DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

The major factors contributing to the brightness temperature 
of snow-covered terrain are discussed, including the dielectric and 

scattering properties of snow, the dielectric properties of soils, and 

the effect of surface types. The effect of various surface types (for- 
ests etc.) to the brightness temperature is determined experimental- 
ly. Opacity contributions from the water vapor, liquid water and 
oxygen in the atmosphere are reviewed briefly. An algorithm to re- 
trieve the water equivalent of snow cover from 18 GHz and 37 
GHz brightness temperature data is presented. 14 references, 18 fig- 
ures, 1 table. 


5269 (CONF-841034—Vol.3, pp 1415-1416) Areal soil 
moisture data for hydrologic models. McKim, H.L.; Pang- 
burn, T. (Army Cold orgs Research & Engineering 
Lab., Hanover, NH). 1984. NTIS, PC A99/MF AO1. File 
Number DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

The Corps of Engineers must be able to make timely and re- 
liable hydrologic forecasts in order to effectively manage water re- 
sources and to perform its emergency operations functions during 
times of potential or actual flooding. However, present hydrometer- 
ological databases and techniques used to make these forecasts are 
limited in their ability to provide the required information. Current 
hydrologic models are designed and calibrated for point measure- 
ments, so areal values of model parameters are of limited value. 
Needed are techniques to determine areal values of parameters in 
near real time. Once this has been accomplished, hydrologic models 
will be modified to accept areal information, with the a priori as- 
sumption that models based on a physically meaningful spatial de- 
piction of hydrologic parameters will be a more efficient forecast- 
ing tool. The objective of the study is to find a way to derive the 
areal amount of soil moisture in a large river basin from the combi- 
nation of individual point measurements coupled with airborne 
gamma and microwave systems. A field experiment is being con- 
ducted by the Cold Regions Research and Engineering Laboratory, 
the National Oceanic and Atmospheric Administration (National 
Weather Service), the St. Paul District, NASA, and US Geological 
Survey, the US Department of Agriculture, and various universi- 
ties. The experiment site, the 3.1-square-mile Dry creek Watershed, 
part of the Upper Minnesota River Basin in southern Minnesota, 
was chosen for several reasons. It contains a number of soil types 
and various agricultural practices are used in it. It has well-defined 
hydrologic boundaries and a substantial record of streamflow has 
been compiled. The techniques developed at Dry Creek will be ex- 
tended to a much larger (over 50 square miles) watershed as part of 
the Cottonwood River Basin. 


5270 (CONF-841034—Vol.3, pp 1417-1424) a 
of remote sensing data for moorland mapping in northern 
England, Weaver, R.E. (Univ. of Durham, England). 1984. 
NTIS, PC A99/MF A0O1. File Number DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

A number of remote sensing data sets are examined to assess 
their potential for moorland mapping. Generally, the major commu- 
nities are separable in Landsat data, a finer pixel size is needed to 
extract detail. The optimum position and number of spectral regions 
for fine scale mapping is specific to each vegetation type. 
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of the satellite derived snow cover area - 

Dene for the area basins of western Himalayas. 
. (Howard Univ., DC). 1984. NTIS, PC 

A99/MF AOl1. File oan DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

In this study, the existing seasonal snow cover area runoff 
forecasting models of the Indus, Kabul, Sutlej and Chenab basins 
were evaluated with the concurrent flow correlation model for the 
period 1975 - 79. In all the basins under study, correlation of con- 
current flow model explained the variability in flow better than by 
the snow cover area runoff models. Actually, the concurrent flow 
correlation model explained more than 90% of the variability in the 
flow of these rivers. Compared to this model, the snow cover area 
runoff models explained less of the variability in flow. In the Hima- 
layan river basins under study and at least for the period under ob- 
servation, the concurrent flow correlation model provided a set of 
results with which to compare the estimates from the snow cover 
area runoff models. 


5271 (CONF-841034—Vol.3, pp 1425-1432) Evaluation 
runoff forecasting 


5272 (CONF-841034—Vol.3, pp 1433-1442) Registra- 
tion and classification of SIR-A, SEASAT and LANDSAT 
MSS data over Monastir (Tunisia). Rebillard, P.; Pascaud, 
P.N.; Harran, H.; Chorowicz, J. (SEP-Division de Traite- 
ment d’Images, Puteaux, France). 1984. NTIS, PC A99/MF 
AO01. File Number DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

An area located in Northern Tunisia has been surveyed by 
both SEASAT and SIR-A providing perpendicular radar illumina- 
SAT MSS images overlapping the same area. The synthetic aper- 
ture radar data were acquired in 1978 by SEASAT and in 1981 by 
the shuttle imaging radar. The LANDSAT pictures were taken in 
1978 and in 1981. In this study, subareas of the SIR-A and MSS 
images are registered to the corresponding SEASAT data. The test 
site is a 60 km by 40 km wide are which displays two playas. It is a 
low relief area with subdesertic climatic conditions. Registering 
multispectral and multitemporal data enables comparisons between 
the systems (radar versus MSS, and SEASAT versus SIR-A), and 
changes detection in the desertification processes and on the surface 
of the playas. An unsupervised classification has been performed 
over the coregistered image data set. It clearly shows the strong 
boundary between the coastal plain and the subdesertic inland. 


(CONF-841034—Vol.3, pp ae Use of 
use information for develop- 


gan, 
Abbett-McCarthy-Stratton, New York, NY). 1984. NTIS, 
PC A99/MF A0O1. File Number DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

Landsat image interpretation is being used as an important 
means of land resources interpretation in integrated resource inven- 
tories covering extensive areas in West Africa. A significant amount 
of detailed plant use information exists for these regions being sur- 
veyed that has not yet been incorporated into the inventory maps 
and reports. Fish and Wildlife Habitat Suitability Index develop- 
ment procedures provide a model for integrating vegetation use in- 
formation into these existing and future remote sensing/resource in- 
ventory data bases. 


5274 (CONF-841034—Vol.3, pp 1463-1464) Multivar- 
iate strategies in detecting soil salinity/desertification from 
Landsat MSS. Ridd, M.K.; Kerr, J.; Merola, J.A. (Univ. of 
Utah Research Institute, Salt Lake City). 1984. NTIS, PC 
A99/MF AO1. File Number DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

This paper reports on a detailed statistical/field strategy as- 
sociating field data and Landsat MSS data. The field data include 
soil salinity, texture, and erosion factors; vegetation total cover and 
various life form densities; and geomorphic unit types. The satellite 
data include brightness values of various bands, albedo values, band 
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ratios, vegetation indices (band 7 + band 5/band 7 - band 5), and 
Kauth-Thomas (K-T) brightness and greenness indices. The number 
of variables and derivatives combine to a total of 38. The study 
area is an open rangeland in the Great Basin portion of western 
Utah. Four statistical approaches were used: (1) correlation analy- 
sis, (2) principal components analysis, (3) regression analysis, and 
(4) analysis of variance. Using Pearson's product moment correla- 
tion coefficient on all interval and ratio-scaled variables, pairs of 
variables with positive or negative correlation were identified. The 
strongest correlations relate K-T brightness and K-T greenness to 
total cover, bare ground, and salinity (log). Vegetation indices and 
band ratio are poorly correlated with any significant field variables. 
Principal component analysis further substantiates the potential of 
K-T brightness and K-T greenness indices to be sensitive to salinity 
indicators, with loadings in excess of .80 relative to total cover, 
bare ground, and salinity. 


5275 (CONF-841034—Vol.3, pp 1465-1474) Assessment 
of desertification in northwest Peru. Haines-Young, R.H.; 
Mather, P.M. (Univ. of Nottingham, England). 1984. NTIS, 
PC A99/MF A0O1. File Number DE86015371. 

From 18. a symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

The extent to which Landsat imagery can be used to map 
geographical patterns associated with desertification was examined 
for an area of northwest Peru. The accuracy of various classifica- 
tions was compared. The centroid method appeared most reliable. 
Although pixel classification routines achieved an accuracy of 
about 80% it is argued that, in assessing the value of remotely- 
sensed data for ecosystem inventory, equal emphasis should be 
placed on the identifiability of the large-scale geographical patterns 
exhibited in the data. The implications of the results for the man- 
agement of the desertification problem are discussed. 


5276 (CONF-841034—Vol.3, pp 1475-1488) Deer 
census using a multispectral linear array instrument. Wyatt, 
C.L.; Anderson, D.R.; Harshbarger, R.; Manmohan, M. 
(Utah State Univ., Logan). 1984. NTIS, PC A99/MF AOl1. 
File Number DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

An eight year program has achieved success in detecting 
mule deer (Odocoileus hemionus) with a ground based sensor as a 
precursor to an airborne census tool, for game management, which 
is capable of eliminating false counts and which provides an esti- 
mate of deer population. The following studies were completed: 1. 
Laboratory investigation of spectral signatures of deer hide and 
samples of the background which indicated the near-ir-reflectance 
bands to contain superior spectral information. 2. Statistical evalua- 
tion of the effective radiant temperature of deer and background 
objects which concluded that deer could not be successfully detect- 
ed using a thermal scanner. 3. field study providing a statistical 
sample of the spectral reflectance of deer and typical background 
objects in the range of 0.5 to 1.1 pm. 4. A very large sample of 
spectral reflectance data was obtained and subjected to discriminate 
function analysis which verified the results of the cluster theory. 5. 
Capture-recapture theory was applied to provide estimates of the 
number of deer from the incomplete counts of multiple classifiers. 
6. A multiple-objective 4-color linear array instrument was built 
and field tested with partial success. In addition, a mixed pixel 
problem was discovered in which snow mixed with green plants 
was classified as deer. This problem was solved by using a set of 
bounded features. 7. A single-objective 2-color line scanner was 
built and field tested. Total population is estimated from the three 


partial counts using the capture algorithm. 29 references, 10 figures, 
4 tables. 


5277 (CONF-841034—Vol.3, pp 1489-1496) Counting 


big game by aerial thermography in the Arc-en-Barrois forest. 
Burkhalter, R.; Kientz, B. (Laboratoire National d’Essais, 
Paris, France). 1984. NTIS, PC A99/MF AO1. File Number 
DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

A counting operation of big game by aerial Thermography 
was done between February 14th and 19th 1983 on 28,000 hectares, 
in the Arc-en-Barrois forest of Eastern France. A sosie analogic 
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scanner operating between 10 and 12 microns was used for this 
study. The flight line was maintained through the use of radar loca- 
tion system. The animals were inventoried by visual interpretation 
of 70 mm film data. 613 roe bucks, 428 wild boar and 881 stags 
were counted. These results compared favorably with those ob- 
tained through traditional means of counting. Aerial thermography 
appears today as an operational tool for counting big game in de- 
ciduous forests in relatively flat areas. 


5278 (CONF-841034—Vol.3, pp 1507-1516) Fast esti- 
mation of the numerical characteristics of scattered 
Stoyanov, D.V.; Mladenov, L.Kh.; Rubenova, L.P. (Insti- 
tute of Electronics, Sofia, Bulgari ). 1984. NTIS, PC A99/ 
MF AO1. File Number DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

An algorithm for processing of short radar signals by deter- 
mining the signals, proportional to the numerical characteristics 
(NC) - a square of mean value and a coefficient of variation vs the 
co-ordinates is presented. It includes a transformation of received 
signals and simple calculations, which may be done in real time 
without preliminary digitizing at arbitrary rate of input data. The 
influence of antenna pattern can be neglected in the first approach. 
An estimation of the algorithm accuracy is done. It is shown, that 
by analysis of NC-images, received in real time on great areas, a 
significant preliminary information about the surface properties may 
be obtained. The algorithm has a simple hardware and may be used 
at remote sensing of sea and earth surfaces for preliminary analysis 
of data. 


5279 (CONF-841034—Vol.3, pp 1527) Absolute cali- 
bration for SAR systems. Jackson, P.L.; Larson, R.W.; Ma- 
jewski, R.M. (Environmental Research Institute of Michi- 

gan, Ann Arbor). 1984. NTIS, PC A99/MF AOl1. File 
Renter DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

Absolute calibration of synthetic aperture radar data is desir- 
able for space and time continuity in earth resource investigations. 
For this purpose, a calibration signal is used to compare data from 
a calibration flight, during which precision reflectors are imaged, to 
data from subsequent SAR flights. The calibration signal duplicates 
the SAR response from a point source. This signal is amplified and 
converted by the radar system and processed in precisely the same 
way as data. 


5280 (CONF-841034—Vol.3, pp 1541-1550) Crop iden- 
tification and area estimation: an approach to evaluate Argen- 
tine main crop areas using Landsat data. Redondo, F.V.; Lac 
Prugent, C.; Gargantini, C.; Antes, M. (Centro de Sensores 
Remotos-C.N.I.E., Buenos Aires, Argentina). 1984. NTIS, 
PC A99/MF A0O1. File Number DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

A combined use of ground and Landsat data is proposed in 
order to be able to estimate crop hectareage(wheat) in large areas 
using the satellite as a qualified enumerator. The method, based on 
a random sampling design on a stratified frame, defines a set of 
samples for which ground(n) and Landsat data is gathered and 
where the remaining samples segments are surveyed through satel- 
lite data(n’). The n set of data is used to estimate the accuracy of 
crop identification and to develop the regression estimates for the 
final estimation. The pilot experience here presented showed satis- 
factory results and a second phase of the is being conducted. An 
optimum ratio n’/n will allow to get maximum efficiency/profit of 
the satellite aid system for crop estimation. 


(CONF-841034—Vol.3, pp 1551-1560) Value of 
direct observations of crop canopies for indicating gro 
conditions and yield. Wie . (Dept. of hates, 
Weslaco, TX). 1984. NTIS, PC A99/MF AO1. File Number 
DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

Agrometeorological crop growth/yield models are being de- 
veloped that express the response of specific crops to their soil and 





aerial environments. Spectral observation that might serve either as 
(a) inputs or drivers of such models, or (b) independent feedback to 
reset or override the simulations are discussed and illustrated. Can- 
didate spectral inputs include canopy temperature (in lieu of air 
temperature); vegetation indices as spectral surrogates of leaf area 
index and phytomass; seasonal vegetation index curves (spectral 
profiles) that contain information on growth rates, canopy senes- 
cence rate, and magnitude and duration of canopy greenness; and, 
light absorption estimates. The direct look at the canopies provided 
by sensors, <.g., those aboard the polar orbiting environmental sat- 
ellites, SPOT, or LANDSAT-4 and -5, and expressed as vegetation 
indices are demonstrated to provide checks on canopy condition 
and yield. It is concluded that the vegetation indices capture infor- 
mation on canopy development and condition; respond to manage- 
ment and soil profile differences among fields that are not easily in- 
cluded in agrometeorological models; and, provide a means of 
quantifying canopy development in response to stresses. Thus, there 
is merit in further developing spectral parameters for use in agro- 
meteorological models. 


5262 (CONF-841034—Vol.3, pp 1561) Identification 
and mapping of rice paddy in southern Thailand, Lind, A. 
(Univ. of Vermont, Burlington). 1984. NTIS, PC A99/MF 
AO01. File Number DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

Southern Thailand's rice production is concentrated primari- 
ly on wet, coastal lowlands, and in the Songkhla district, rice is 
grown on both coastal barriers and alluvial plains. Identifying and 
mapping these rice lands with conventional satellite imagery based 
on visual and near-infrared information is complicated by a high 
degree of cloudiness at the time rice growing is in progress and has 
not been successful. The use of L Band (23 cm) spaceborne radar 
data offers a potential solution to the problem of cloudiness, and 
SIR-A radar imagry is investigated with a view towards identifying 
and mapping rice growing areas distributed among the coastal bar- 
rier and alluvial plain environments. The SIR-A imagery from orbit 
30, obtained on 13 November, 1981, was used for the investigation 
and both visual and computer techniques were utilized including 
enhancements by linear and Gaussian histogram stretching. Visual 
interpretation of SIR-A imagery was readily applied to identifica- 
tion and mapping of rice paddy in alluvial plain environments. The 
principal problems were encountered along the coastal barrier 
where rice fields are bounded by a sparse growth of sugar palm 
(Borassus flabellifer). The wet leaf surfaces, possibly interacting 
with underlying standing water in paddy fields, provide for ex- 
tremely high returns which mask the presence of the flooded rice 
fields and reduces mapping accuracy by a significant amount. 


5283 (CONF-841034—Vol.3, pp 1577-1604) Effective 
ptimizing 


integration of data sources for o resource invento- 
ries. Roller, N.E.G. (Environmental Research Institute of 
Michigan, Ann Arbor). 1984. NTIS, PC A99/MF A01. File 
Number DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

This paper describes methods for optimally integrating a va- 
riety of sources of resource description data into inventory proce- 
dures so that the resulting inventories are more accurate and usable 
by resource planners and managers. Several new sources of remote 
sensing data are described, and the considerations associated with 
selecting the proper combination of available data sources to meet 
the objectives of a resource inventory are discussed. Next, the 
issues involved in successfully integrating a combination of data 
sources into an optimal inventory procedure are described. The dif- 
ferences between map-based and statistically-based procedures are 
reviewed, and effective inventory procedures for both approaches 
are presented. Examples of properly integrated resource inventories 
are provided to illustrate the practical application of many of the 
methods described. 


5284 Ll i ay 3, pp 1629-1642) Contribu- 
tion of satellite imagery for the of France's regional 
natural parks. Dedieu, J.P. (SFERES, Teledetection, Cham- 
bery, Danes. 1984. NTIS, PC A99/MF AO1. File Number 
DE86015371. 
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From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

Landsat images are proving to be a useful source of informa- 
tion concerning France's regional natural parks for the following 
reasons: the areal extent of these geographic areas make them well- 
suited for Landsat studies at 1/100,000 scale, France's regional nat- 
ural parks require a homogeneous data set that may be economical- 
ly updated for the different ecozones and biophysical land use units 
present within the park boundaries. 


(CONF-841034—Vol.3, pp 1659-1670) Application 
and geographic information sys- 


Maniere, R: 
Giraud, A.; Claudin, J. (Universite de Nice, France). 1984. 
NTIS, PC A99/MF A01. File Number DE86015371. 
From 18. international symposium on remote sensing of envi- 
——- a France (1 Oct 1984). 
the framework of a multidisciplinary program fi- 
nanced salute by CNRS and the Provence-Alpes-Cote d’Azur re- 
gional authority, a geographic information system on the environ- 
ment has been set up and tested. The study area is the Mercantour 
national park. The main aspects of this study are the creation of a 
geocoded data base covering the main descriptors of the environ- 
ment, including a digital terrain model, and the use of satellite data 
(LANDSAT, HOMM, SPOT Simulation). The goal is improved 
management of rural areas in medium and high mountain ranges. 


ee cae 4, PP. 1689-1692) Satellite 
cau for road project. Champetier de Ribes, G.; Doridot, 
M. (Laboratoire Central des Ponts & Chaussees, Paris, 
France). 1984. NTIS, PC A99/MF AOl1. File Number 
DE86015371. 
From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

Data from Landsat 1, 2 and 3 have been used to advantage 
in connection with road alignment studies in Niger and Zaire. Care- 
ful analysis of the drainage pattern, the indirect consequences of 
this analysis on the morphological and geological characteristics of 
the region, and potential sources of construction materials are a few 
of the themes to which these new remote sensing techniques can 
most profitably be applied. All results acquired in the course of 
these researches are combined in a methodological framework of 
which the broad outlines are described. 


5287 (CONF-841034—Vol.3, pp 1693-1701) a 
son of some contextual methods in remote sensing classifica 

tion. Hjort, N.L.; Mohn, E. (Norwegian Computing Center, 
Oslo). 1984. NTIS, PC A99/MF AOl. File Number 
DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

A general formula for the posterior probability of a pixel be- 
longing to a specified class, given the spectral vectors in the pixel 
and its immediate neighbors, is presented. The formula, involving 
both the distribution of classes and the distribution of spectral vec- 
tors given the classes, gives rise to a variety of contextual methods 
for the classification of remotely sensed data, all of which aim at a 
better performance than the classical rules of discriminant analysis 
that are currently used in most commercial systems. Some earlier 
published methods are reviewed, and some new procedures pro- 
posed. It is argued that the assumption often made that the spectral 
vectors are spatially uncorrelated given the classes becomes inad- 
equate when applied to small pixels, i.e. high resolution satellites. A 

preliminary comparison of some of the methods, applied to a simu- 
lated SPOT scene in Norway, is included. 


5288 (CONF-841034—Vol.3, pp 1715-1716) Remote 
sensing and regional development: data integration and aids to 
decision-making. Cao, T.T.; Humbert, M. (Bureau de Re- 
cherches Geologiques et Minieres, Orleans, France). 1984. 
NTIS, PC A99/MF A01. File Number DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

For those with responsibilities in regional planning and de- 
velopment, access to and control over a wide variety of informa- 
tion (geologic climatic, landscape, economic, etc.) is a priority aim, 
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even if this information comes in different forms, is mapped to dif- 
ferent scales, and so on. The regional planner uses such inputs in 
reaching decisions concerning equipment, construction projects, 
project economics, and related matters. The authors have intro- 
duced a new aid to decision-making. Through the introduction of 
development coefficients, they seek to take into account both the 
different types of factors (lithology of surficial formations natural 
drainage, slopes, instability, subsidence and other ground move- 
ments, etc.) and different types of development project (housing, in- 
dustrial, communications corridors, etc.). However, the values of 
these coefficients assigned to each category of development site 
should not be considered as being fixed once and for all; rather, 
they may be subject to change both in time and in space. 


5289 (CONF-841034—Vol.3, pp 1717-1726) Contribu- 
tion of Landsat data to mapping of land resources in arid re- 
gions (Tatahouine and Zarzis sheets of 1/200,000 soil map of 
Tunisia), Pouget, M.; Lortic, B.; Souissi, A.; Mtimet, A. (At- 
elier de Teledetection ORSTOM, Bondy, France). 1984. 
NTIS, PC A99/MF AO1. File Number DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

In the area studied spectral brightness (MSS Landsat 1-3) de- 
pends basically on the characters of the soil surfaces, particularly 
roughness (stoniness, crusting) and color, which is also closely con- 
nected with soil texture. Using an approach which closely com- 
bines field and laboratory work, a multispectral classification allows 
us to analyze the MSS data structure and to obtain a computerized 
map of soil surface conditions. Taking field observations into ac- 
count, i.e. relationships between soils and soil surfaces, this docu- 
ment was interpreted for drawing up morphological map units. In 
the next step, several derived thematic maps can be obtained, for 
example: the land resources map (scale: 1/200,000) 


5290 (CONF-841034—Vol.3, pp 1731-1732) Remote 
sensing and e production forecasting in Italy - some tech- 
nical aspects. Giovacchini, A.; Iannucci, C.; Colombo, A. 
(Aquarter S.P.A., S. Lorenzo in Campo, Italy). 1984. NTIS, 
PC A99/MF AO1. File Number DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

paper concisely illustrates some technical aspects of a 

multi-year activity in remote sensing applications in agriculture pro- 
moted by the Italian Ministry of Agriculture and Forestry and con- 
ducted by Consorzio ITA. In this paper the results of an initial fea- 
sibility study, concerning possible use of satellite data for agricul- 
tural and hydrological applications in Italy are presented. A de- 
scription of an end-to-end procedure of statistical nature for crop 
acreage and yield forecasts at national level, which has been set up 
by Consorzio ITA, is also given. The program of a new experimen- 
tal phase, currently under way, in which thematic mapper data will 
be used to produce wheat production forecasts for an Italian prov- 
ince is illustrated as well as some preliminary results. 


5291 (CONF-841034—Vol.3, pp 1743-1758) Procedure 
for the extraction of vegetation information from NOAA 
AVHRR data. Howard, J.A.; Lorenzini, M.; Zandonella, A. 
(Remote Sensing Centre, Rome, Italy). 1984. NTIS, PC 
A99/MF A0O1. File Number DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

A procedure is presented for extracting from AVHRR data 
new features of interest for vegetation studies. Approach used con- 
sists in projecting AVHRR data, of selected channel pairs, in a 
standardized feature space and in selecting, in this space, the axes 
more representative of physical scene characteristics in relation to 
the position of the centroids of the classes. Features extracted are 
related to vegetal greenness, soil conditions in terms of brightness 
and wetness and allotropic forms of water. 


5292 (CONF-841034—Vol.3, pp 1759-1773) Effects of 
sensor advancements on Thematic data classification. 
Irons, J.R.; Markham, B.L.; Nelson, R.F.; Toll, D.L.; Wil- 
liams, D.L.; Latty, R.S.; Kennard, R.L.; Stauffer, M.L. 
(NASA/Goddard Space ’ Flight Center, Greenbelt, MD). 
1984. NTIS, PC ‘A90/MF AOl. File Number DE86015371. 
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From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

Analyses of Landsat Thematic Mapper (TM) data were con- 
ducted to assess the effects of sensor advancements on the thematic 
classification of remote sensing data. The effects of altering three 
sensor characteristics (spatial resolution, data quantization, and 
spectral band configuration) from Landsat _Multispectral Scanner 
(MSS) specifications to advanced TM were investi- 

using analysis-of-variance (ANOVA). This approach required 
data for eight ANOVA treatments which were obtained by a sys- 
tematic degradation of TM data. Data for each treatment were clas- 
sified into land cover categories using a per-pixel, maximum likeli- 
hood decision rule. ANOVA was used to assess differences in clas- 
sification accuracy between treatments. Separate analyses were con- 
ducted on data from two TM scenes: a late autumn scene of Wash- 
ington, DC, and a later summer scene of western Pennsylvania. 
The results indicate that the contribution of sensor advancements to 
thematic classification are highly dependent on spectral scene at- 
tributes. 


ie (CONF-841034—Vol.3, PP, ae Digital 
mosaic processing. Horri, S.; Oshima, Y Hirao, K.; Kohno, 

I; Yokoyama, T. (Toshiba. Corp., Tisenantel, Japan). 1984. 

NTIS, PC A99/MF A0O1. File Number DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

In recent years, the satellite remote-sensing technology has 
been attracting a good deal of attention not only in agriculture and 
fishery but in non-renewable resources exploration. Any one-scene 
image transmitted via a satellite only covers a limited area land, 
therefore, does not always meet requirements of oil field explora- 
tion or other researches of a wide area as required. To fill this 
need, it is necessary to combine in a single composition mosaicking 
scenes to cover an area of desired expansion. The authors have es- 
tablished a digital mosaic technique to compose scenes of neighbor- 
ing areas into a single large image. This technique eliminates obtru- 
sive joint lines, produces image qualities high to bear scrutiny for 
analysis, and reduces the computing time. 


5294 (CONF-841034—Vol.3, pp 1795-1802) Extraction 
of topographic networks from digital elevation data. Band, 
L.E. (City Univ. of New York, NY). 1984. NTIS, PC A99/ 
MF A01. File Number DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

Image processing techniques are used to extract and synthe- 
size stream canyon networks from a digital elevation model of a set 
of mountainous watersheds. The methods involve a multi-step ap- 
proach where pixels are first nominated to lie along a canyon based 
on local topography, and then successively grown and refined into 
coherent network structures. The resulting stream graphs may 
serve as the topological basis of a distributed hydrologic informa- 
tion system and is well suited for use in watershed runoff simula- 
tion. 


5295 (CONF-841034—Vol.3, pp 1803-1814) Edge de- 
tection problems in a mountainous region: application to the 
Atlas Blidean. Oussedik, A.; Khineche, A.; Abdellaoui, A. 
(Centre de Developpement des Techniques Avancees, 
Alger-Gare, Algeria). 1984. NTIS, PC A99/MF A011. File 
Number DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

Edge analysis generally permits a recognition of the great 
physiographical units and a first determination of the important 
phenomenons in space imagery. Some particular problems rise in 
the case of mountainous regions so that it's difficult to make an ho- 
mogeneous analysis with its relief complexity. In the authors study, 
Blida’s mountainous region is their investigation land. They are be- 
ginning with a general approach using some space differentiation 
operators in order to characterize the edges. The limits of this first 
approach are related (impossibility to recognize edges inside the 
shaded slopes). The authors propose an edge detection process by 
local thresholding and its application allows a characterization of 
the units in the shaded slopes. 
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5296 (CONF-841034—Vol.3, pp 1815-1820) Evaluation 
and use of satellite for agricultural assessments. 
LeDuc, S.K. t. of Commerce, Columbia, MO). 1984. 
NTIS, PC A99 A01. File Number DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

Satellite derived products are being evaluated and used to 
provide input to the agricultural assessment process in the US and 
for other regions around the world. Vegetative growth and devel- 
opment is dependent on solar radiation. Solar radiation on the 
ground is estimated from the Environ- 
mental Satellite (GOES) data for the western hemisphere. These 
data were statistically compared to measurements of insola- 
tion. The testing was done for 23 locations across the US and sev- 
eral locations in Argentina. Estimates for locations near the coast 
were not as accurate as those for inland stations. There was also a 
seasonal bias. These daily solar radiation estimates can be used di- 
rectly to provide assessment information or can be i 
into models to provide specific crop condition information. The sat- 
ellite derived solar radiation estimates are within the range accepta- 
ble for use by plant process models. A vegetation index derived 
from the NOAA-7 polar orbiting satellite has been evaluated for as- 
sessment of vegetative conditions around the world. These data 
form a time series with both stochastic and deterministic compo- 
nents. Much of the stochastic component is explained by the atmos- 
pheric conditions, clouds, haze and water and look angle. Effects of 
precipitable water in the atmosphere have been investigated. To 
help establish the deterministic component in the time series of the 
vegetation index weighted averages based on land use have been 
developed. 


5297 (CONF-841034—Vol.3, pp 1835-1844) inno 
studies of the relationship between Landsat MSS-data and 
pography. Hall, K.; Olsson, L. (Univ. of Lund, Sweden). 
1984. NTIS, PC A99/MF A01. File Number DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

The study consists of an investigation of the influence of to- 
pography on Landsat MSS - data. A digital terrain model was cre- 
ated and data on slope gradient and aspect were derived and super- 
imposed on the Landsat image. Areas of known homogeneous land 
cover were studied concerning pixel values and slope gradient and 
aspect. Although being rather ambiguous results indicate a certain 
influence of topography on pixel values. This is most obvious for 
MSS 6 and MSS 7. Band rationing had no reducing effect. Slope 
gradients lower than 10 degrees were not found to be affected by 
the topography. 


5298 (CONF-841034—Vol.3, pp 1855-1862) Mapping 
and evaluation of pee! og phytomass: 


application to per- 
manent pastures. Girard C.M. (Botani ~ et Ecologie Vege- 
tale, Thiverval-Grignon, France). 1984. NTIS, PC A99/MF 
A01. File Number DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

The author gives the result of an experiment combining IRC 
aerial photographs, in the field observations and measurements, 
SPOT simulation data, and Landsat data. It shows that mapping 
and evaluations of permanent pastures and their instantaneous 
above-ground phytomass is possible. 


(CONF-841034—Vol.3, pp 1863-1872) Forest 
damage assessment via advanced image processing techniques 
based on TM-compatible airborne scanner data. Seakeiin, 
H.; Henkel, J.; Haydn, R.; Koch, B. (Universitaet Muen- 
chen, West Germany). 1984. NTIS, PC A99/MF A011. File 
Number DE86015371. 

From 18. international symposium on remote sensing of envi- 
—- _. France (1 Oct 1984). 
ith the increase of vegetation damages, particular forest 
smnaeaaemanes aon become more and 
more important. Using BENDIX M?S scanner data, and by means 
of advanced image processing techniques a concept will be present- 
ed to enhance the subtle variations of spruce trees, damaged with 
different extent, independently of parameters as understory vegeta- 
tion, deciduous trees shadows etc., to improve the objectivity and 
accuracy of data evaluation and interpretation. 
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5300 (CONF-841034—Vol.3, pp 1883-1884) Landsat 
MSS image mosaic of Tunisia. Boswell-Thomas, J.C. (Geo- 
logical Survey, Reston, VA). 1984. NTIS, PC A99/MF 
A01. File Number DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

The Landsat mosaic of Tunisia is a mixed mosaic associating 
digital corrections are enhancements to manual mosaicking and cor- 
responding to the Tunisian request for high resolution and the limit- 
ed available funds. The scenes are almost cloud free and as much as 
possible from the same phenological season. The scenes were proc- 
essed by the Environmental Research Institute of Michigan, resam- 
pling the data geodesically corrected to fit the Universal Trans- 
verse Mercator projection using control points from topographic 
maps at 1:50,000 and 1:100,000 scales available in the US. An 11 x 
11 high pass filter was added to the data base and each scene was 
stretched in the limits of its nesting in a 17 scenes cumulative histo- 
gram. The mosaicking was done in the Eastern Mapping Center 
under the supervision of the Graphic Arts System Section. The 
three black and white mosaics were made at the 1:1,000,000 scale 
and various products generated. They included color film positives 
at 1:2,000,000 and 1:4,000,000 scales reproducible in the Remote 
Sensing Laboratory in Tunis and corresponding color prints as well 
as tricolor prints at various scales from 1:500,000 to 1:2,000,000. 
Half tones and a geographic overlay made by the Office of Interna- 
tional Geology were used in the printing in two sheets of the color 
mosaic at the 1:500,000 scale by the USGS Printing and Distribu- 
tion Center. Histograms, imagery examples at the different produc- 
tion stages are displayed, as well as enlargement of the imagery at 
1:100,000. The accuracy of the mosaic is also evaluated. 


5301 (CONF-841034—Vol.3, pp 1895-1904) Applica- 
tions of digital image enhancement in tectonic map- 
ping of South India. Drury, S.A. (Open Univ., Milton 
ynes, England). 1984. NTIS, PC A99/MF AOl1. File 
Number DE86015371. 
From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

Regional tectonic modelling of complex Precambrian base- 
ment terrains is possible using a combination of mosaicked standard 
EDC photographic Landsat images, enhanced digital Landsat 
images and synergistic field traverses and mapping. The main pro- 
visos are the presence of residual soils, geological control over nat- 
ural vegetation and careful selection of the dates of imagery. Tropi- 
cal seasonal climates are favorable, as exemplified by the terrain of 
South India. Greatest structural information is provided by princi- 
pal component analysis of Landsat MSS data and suitable edge en- 
hancement. Such techniques are applied here to tectonic features of 
the Archaean and Proterozoic evolution of the South Indian 
craton. 


5302 (CONF-841034—Vol.3, pp 1931-1936) Influence 
of snow cover recession on an Alpine ecological system. 
Keller, M.; Seidel, K. (Institut fuer Kommunikationstechnik 
der ETHZ, Zuerich, Switzerland). 1984. NTIS, PC A99/ 
MF AO1. File Number DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

In a worldwide UNESCO-program “Man and Biosphere 
(MAB)” the mutual effects of economical activities, land use and 
natural resources are under investigation. The authors are concen- 
trating on high Alpine regions. In the test site MAB-Davos virtual- 
ly all available data from Climate, Forestry, Game Biology, Land- 
scape History, Soil Science, Vegetation and Human Activities have 
been assembled into a Geographical Information System (GIS). For 
a period in 1981 a set of snow cover distribution maps has been de- 
rived using Landsat-MSS imagery. The quantitative comparison of 
the snow cover recession with certain GIS-layers stimulates a 
better understanding of natural processes and interactions. 


5303 (CONF-841034—Vol.3, pp 1961-1972) TM vs 
MSS in operational peatland inventory. Pala, S. (Ministry of 
Natural Resources, Toronto, Ontario). 1984. NTIS, PC 
A99/MF AO01. File Number DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 
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The Ontario Center for Remote Sensing has developed a 
method for regional peat survey, based on the digital analysis of 
LANDSAT MSS data. A preliminary delineation of wetlands is 
provided by a geometrically-corrected color composite printed 
from digital LANDSAT data using a computerized color plotting 
system. A supervised classification is then performed to identify the 
location and extent of wetland types, and a map of the classification 
results is printed using a computerized color plotter. This color- 
coded map, produced at several different scales, provides a basis for 
pre-selecting field sampling sites. In the present study, TM data was 
used to perform a peat survey over one 1:250,000-scale National 
Topographic Series map sheet (a total area of approximately 16,000 
sq. km.), for which a survey using MSS data had already been com- 
pleted. The two surveys were compared, with particular attention 
to the effect of the finer spatial resolution of TM data in the con- 
text of an operational peat resource inventory. Experiments were 
also performed to determine which combinations of spectral bands 
yielded the most useful data for peatland classification. The findings 
are demonstrated through a detailed comparison between the TM 
and MSS classifications for one selected peatland area. In conclu- 
sion, the general advantages and disadvantages of using TM data as 
opposed to MSS data are discussed, and conclusions drawn regard- 
ing the contribution which TM data can make in operational peat 
inventory. 


5304 (CONF-841034—Vol.3, pp 1973-1982) Analysis of 
MSS Landsat data for small-scale soil surveys in the humid 
tropics. van Sleen, L.A. (1.T.C., Enschede, Netherlands). 
1984. NTIS, PC A99/MF A01. File Number DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

Analysis of MSS Landsat data for small-scale soil surveys 
was done using visual image interpretation (including fieldwork and 
limited aerial photo-interpretation) and a number of digital image 
processing techniques. In the humid tropics, image interpretability 
of more pronounced relief, covered by evergreen vegetation, was 
found to depend above all on favorable solar azimuth. Flatter (often 
cultivated) landforms were best displayed by using a combination 
of wet and dry seasons images. All land surfaces are subdivided 
first into three major relief forms: Marked (= M), Neutral (= N) 
and Flat (= F), each one with its own prevailing type of pedogeo- 
morphic process of material removal, downward pedogenesis or al- 
luvial deposition respectively. Clues for further subdivision are then 
found in the spatial and spectral image characteristics reflecting the 
natural surface features and conditions, from which the distribution 
of main soil forming factors can often be inferred. To ensure repre- 
sentative coverage of all major relief forms, two areas had to be 
selected: one in Sri Lanka (with pronounced relief forms) and one 
in Thailand (more gentle and flat). Interpretability of structurally 
controlled relief forms could be somewhat improved by means of 
directional filtering techniques. Digital band ratioing and multispec- 
tral classifications, including PC transformations and feature space 
plots, did not result in any gain or information; on the contrary, 
they suppressed the relief. 


5305 (CONF-841034—Vol.3, pp 1993-2000) Remote 
——e and crop production forecasting in Italy results and 

future programs. Gizzi, S. (Consorzio I.T.A., Rome, Italy). 
1984. NTIS, PC A99/MF AOl. File Number DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

A first feasibility study has explored possibilities of using 
Landsat MSS data for different applications in hydrology and crop 
production forecasting. Tests of pre-operational nature have been 
run, using satellite data and a large data base of ground collected 
information, on several Italian provinces. Encouraging results have 
been obtained, especially in the crop production forecast experi- 
ment. Following this, a methodological refinement phase has taken 
place, leading to the definition of an end-to-end procedure for crop 
acreage and yield estimation. A new experimental campaign is 
under way an a wheat production estimate in an Italian province 
will be produced using, in a multi-level approach, Thematic 
Mapper data. The general lines of this experiment are described in 
the paper. 
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5306 (DOE/ER/60492—2) Regulation of a 
in Alaska tundra and root m 


ycorrihizal processes in 
soils: Progress report. Linkins, A.E. (Clarkson Univ., _o 


dam, NY (USA). Dept. of Biology). Nov 1986. Contract 
FG02-86ER60492. 10p. NTIS, PC A02/MF AO1; 1; GPO 
Dep. File Number DE87002360. 


The root surface phosphatase activity of Eriophorum vagina- 
tum appears to be coupled with assimilation of inorganic phosphate. 
This uptake is not enhanced by rhizosphere microorganisms or in- 
hibited to any substantial degree by inorganic phosphate. Some dif- 
ferences in uptake rates were detected for roots from sites differing 
in productivity, plant nutrient status, and soil nutrient levels, but 
these differences did not parallel differences in phosphatase hydrol- 
ysis rates as measured by pNPP. It is possible that the rates for **P 
uptake and those determined for pNPP hydrolysis are measuring 
different reactions. E. vaginatum produces a new root system annu- 
ally, and its root system is dense enough that nearly all the tussock 
soil volume is exploited. Tundra soils average 11.5 moles L~? 
soluble organic phosphorus, a concentration only slightly higher 
than the 10 4M solutions used in this study. Calculations based on 
total root surface area and on the uptake rates determined in this 
study indicate that an E. vaginatum tussock could, at soil pH and 
temperature, assimilate as much as 0.153 moles min™! phosphate 
from organic phosphate sources. 6 refs., 3 figs. 


5307 Biomimetic catalysis mediated by humic substances 
and melanoidins: geo-enzyme activity?. Serban, A.; Nissen- 
baum, A. (Weizmann Institute of Science, Rehovoth, Israel). 
pp 17-26 of Planetary ecology. Caldwell, D.E.; Brierley, 
J.A.; Brierley, C.L. (eds.). New York, NY; Van Nostrand 
Reinhold Company Inc. (1985). (CONF-8310249—). 

From 6. international symposium on environmental biogeo- 
chemistry; Santa Fe, NM, USA (10 Oct 1983). 

Laboratory experiments show that humic substances and 
synthetic melanoidins exhibit catalytic activities usually associated 
with enzymes such as peroxidase, diaphorase, NADH dehydrogen- 
ase, and esterase. The extent of catalytic activity appears to be de- 
pendent on the particular composition of the polymer. The addition 
of coenzyme enhances the catalytic activity of humic substances, 
suggesting the formation of an enzyme-like active association simi- 
lar to the coenzyme-apoenzyme type of complex. The measured 
catalytic activities are small (ca milliunits/mg). However, when 
considering the time scale of geochemical processes, this catalysis 
can indeed be relevant. In the absence of biological activity, it can 
be speculated that such polymers might play a diagenetic role usu- 
ally assigned to organisms or cell-free enzymes. 


Discriminant analysis some east Tennessee forest 
herb niches. Mann, L.K.; Shugart, H.H. (Oak Ridge Nation- 


al Lab., TN). Vegetatio; 52: 77-89(1983). Contract W-7405- 
ENG-26. 

Niche differences in four species of Galium were quantified 
by using discriminant function analysis (DFA) of site characteristics 
including biotic variables. Data were analyzed separately for a 
mesic hardwood site and cedar barrens. Significant differences in 
niche centroids were also determined for 17 co-occurring herbs in 
the mesic hardwood site using similar variables. Variables used in 
the analysis included site characteristics such as aspect and percent 
slope, biotic variables such as total woody basal area and litter 
composition, and soil characteristics (for the seventeen species) in- 
cluding pH and texture. Biotic variables were included as indicators 
of environmental variables and possible allelopathic influence. In 
the Galium data, variables highly correlated with discriminant axes 
included canopy density, litter type, and overstory type. In the co- 
occurring species data, litter composition, slope position, soil pH 
and texture, and steepness of slope were most correlated with dis- 
criminant axes. Discriminant axes derived from the Galium cedar 
barren data set proved a poor predictor of species occurrence in 


the mesic hardwood site. The utility of DFA in plant niche analysis 
is discussed. 
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REFER ALSO TO CITATION(S) 3328, 3382, 4042, 5178, 5179, 5189, 5211, 
5242, 5355, 5374, 5628, 5646 


(AD-A—171521/8/XAB) Economic evaluation of 
thermal 


pounds report, ugust 
Marks, P.J.; Noland, J.W. (Weston (Roy F), Inc., West 
PA (USA)). Aug 1986. 8lp. NTIS, PC A05/MF 
AOl 

A field demonstration project was conducted at Letterkenny 
Army Depot in the fall of 1985. This pilot testing project demon- 
strated that the low-temperature thermal stripping process could 
successfully remove volatile organic compounds (VOC's) from 
soils. Soils were treated in a thermal processor, an indirect heat ex- 
changer used to heat and dry the contaminated soil. The net effect 
of heating the soil was to evaporate volatile contaminants. A carri- 
er gas (i.e., air) was introduced to the unit to enhance contaminant 
removal. Contaminatns in the off-gases were thermally destroyed in 
an afterburner. This report presents the results of a comprehensive 
study that evaluates the economics of four separate low tempera- 
ture thermal stripping (LTTS) system sizes and two separate system 
configurations (i.e., with and without flue-gas scrubbing) for appli- 
cation at three separate size sites. LTTS system capital and operat- 
ing costs are presented in total dollars and unit cost. 


5310 (CONF-8307124—, pp 91-95) Engineering orga 
nisms to survive introduction. Levin, M.; Segal, M. (US En En- 
vironmental Protection Agency, Washington, DC). 1984. 
NTIS, PC A18/MF A0O1. File Number DE86010571. Con- 
tract FG06-83ER60146. 

From Conference on genetic control of environmental pol- 
lutants; Seattle, WA, USA (31 Jul 1983). 

The point of this commentary is not to stress the potential 
dangers of using genetically engineered microbes to enhance our 
environment, but rather to suggest that, with some forethought, 
these efforts can result in procedures which are least likely to have 
adverse effects. 3 tabs. 


5311 (CONF-8307124—, pp 117-135) Plasmid-mediated 
biodegradative fate of monohalogenated biphenyls in faculta- 
tively anaerobic sediments. Sayler, G.S.; Kong, H.L.; 
Shields, M.S. (Univ. of Tennessee, Knoxville). 1984. NTIS, 
PC A18/MF AOl. File Number DE86010571. Contract 
FG06-83ER60146. 

From Conference on genetic control of environmental pol- 
lutants; Seattle, WA, USA (31 Jul 1983). 

The results of these studies demonstrate that model PCB 
substrates can be mineralized by indigenous microbial population in 
contaminated sediments. This catabolic function can be rate limited 
at the microenvironmental level by physical-chemical processes 
such as physical partitioning and accumulation. At the biochemical 
level, this catabolic function is determined by the existence of plas- 
mid borne genes that, under laboratory conditions, can be main- 
tained and expressed in pure or mixed culture. Numerous limita- 
tions encountered in establishing the significance of these biodegra- 
dative bacteria and the catabolic plasmids at the environmental 
level are described. 29 refs., 10 figs., 6 tabs. 


5312 (CONF-8307124—, pp 137-149) Land disposal and 
spill site environments. Middleton, A.C. (Koppers Co., Inc., 
Monroeville, PA). 1984. NTIS, PC A18/MF AO1. File 
Number DE86010571. Contract FG06-83ER60146. 

From Conference on genetic control of environmental pol- 
lutants; Seattle, WA, USA (31 Jul 1983). 

Land is a receptor of many chemicals through both inten- 
tional and unintentional depositions. Mitigation methods for control 
of the chemicals resulting from unintentional depositions such as 
unsuccessful landfills, spills, and leaks include excavation and dis- 
posal, entombment in place, and in some situations, in situ biodegra- 
dation. This paper outlines the various processes affecting the fate 
of organic chemicals in the soil environment, summarizes the envi- 
ronmental conditions encountered by organisms, and reviews two 
case histories of biodegradation of chemicals within the soil envi- 
ronment. Environmental conditions encountered by organisms are 
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distinctly different in the two major soil zones: the unsaturated 
zone and the saturated zone. Chemicals may be present within the 
soil environment including the vapor phase, the adsorbed phase, 
and the soluble phase. These differences affect the fates of each 
chemical and result in greatly different rates of biodegradation of 


from a creosote wood treating process, and that of an in situ biode- 
gradation program for clean up of surface soils contaminated with 
pentachlorophenol. 5 refs., 5 figs. 


5313 (CONF-8307124—, pp 151-168) Ecological con- 
straints on genetic Alexander, M. (Cornell 
Univ., Ithaca, NY). 1984. NTIS, PC A1l8/MF AO1. File 
Number DE86010571. Contract FG06-83ER60146. 

From Conference on genetic control of environmental pol- 
lutants; Seattle, WA, USA (31 Jul 1983). 

The application of information from microbial ecology that 
should be useful in devising genetic approaches and microbial tech- 
nologies to destroy chemical pollutants is addressed. The discussion 
deals with possible environmental or ecological problems that may 
result in failures in the currently used genetic approaches. The 
second issue addressed is the possible ecological consequences of 
genetic engineering. The nay-sayers on the one side frequently have 
been prophets of doom, whereas many of the proponents of the 
new technologies have paid little attention to unpredictable effects 
of novel technologies. 13 refs., 9 figs., 1 tab. 


5314 (CONF-8307124—, pp 187-193) a on 
opportunities for engineering applications in industrial 
pollution control. Patterson, J.W. (Illinois Institute of Tech- 
nology, Chicago). 1984. NTIS, PC A1l8/MF AOl. File 
Number DE86010571. Contract FG06-83ER60146. 

From Conference on genetic control of environmental pol- 
lutants; Seattle, WA, USA (31 Jul 1983). 

There is tremendous potential for the application of genetic 
engineering in industrial pollution control. However, the greatest 
opportunities exist where we can exploit a very specific biochemi- 
cal talent, and target that talent at specific locations in manufactur- 
ing processes where the waste stream is in its most consistent and 
concentrated form. 5 tabs. 


5315 (DOE/SF/15354—T1) Laboratory evaluation of 
the solar incinerability of hazardous organic wastes. Final 
report. J.L.; Dellinger, B. (Dayton Univ., OH 
(USA). Research Inst.). Sep 1986. Contract AC03- 
84SF15354. 102p. NTIS, PC A06/MF A01; GPO Dep. File 
Number DE87000097. 

A laboratory study to determine the efficiency of combined 
thermal and photolytic degradation of hazardous organic com- 
pounds was conducted. This information gained may be used to 
design and operate a full scale solar incinerator. High tem: 
decomposition studies on pure compounds, consistently show that 
concentrated sunlight (57 times natural sunlight) increases the rate 
is decomposition of hazardous organic compounds. Extrapolation of 
low energy laboratory data to higher flux levels (500-1000 suns) 
suggest using radiation as an energy source may increase efficiency 
3 to 6 orders of magnitudeude over that of conventional inciner- 
ation. Data indicate that decomposition is a uv absorption induced 
photolytic effect and the magnitude of this effect can be scaled 
using theory developed in this study. A laboratory thermal/photo- 
lytic reactor system (TPRS) was developed which can be used to 
study a variety of chemical reactions by concentrated solar radi- 
ation or other radiation sources. The TPRS can also be used to 
study other solar induced gas-phase reactions which may have in- 
dustrial applications. 12 refs., 28 figs., 8 tabs. 


5316 (ORNL/TM—9917) Areas having soil characteris- 
tics that may indicate sensitivity to acidic deposition under al- 
ternative forest damage hypotheses. Turner, R.S.; Olson, 
R.J.; Brandt, C.C. (Oak Ridge National Lab., TN ‘(USA)). 
Sep. 1986. Contract AC05-840R21400. 137p. NTIS, PC 
A07/MF AO01; 1; GPO Dep. File Number DE87001587. 
Recent evidence of forest decline and dieback has revived 
interest in mapping soil characteristics that may be useful in pre- 
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dicting areas where further forest damage could occur. Hypoth- 
esized causes of forest decline include direct effects of air pollutants 
on aboveground tree tissues and indirect effects on trees via below- 
ground, soil-mediated processes. This report (1) reviews the poten- 
tial for forest soil changes caused by acidic deposition and the role 
of these changes in damage to trees and (2) uses recently available 
soils data and computer display techniques to map the areal extent 
of soil characteristics that may indicate where such changes could 
occur. Hypotheses on causes of forest decline and dieback mediated 
by soil changes caused by acidic deposition generally fall into two 
categories: (1) reduction in available base cation plant nutrients 
below a level required to support the standing biomass and (2) in- 
creased availability of substances toxic to plants or other soil orga- 
nisms. Chemical and physical characteristics of soils were selected 
as mapping criteria based on a review of experimental results and 
conceptual and mathematical models of biogeochemical processes 
occurring in forest soils. The data base and computer analysis and 
display techniques developed here can facilitate future regional- 
scale ecosystem modeling and assessment of resources available or 
at risk. 81 refs. 


5317 (PB—86-233186/XAB) Development of land-dis- 
posal decisions for metals using MINTEQ sensitivity analy- 
ses. Brown, D.S.; Carlton, R.E.; Mulkey, L.A. (Environ- 
mental Protection Agency, Athens, GA (USA). Environ- 
mental Research Lab.). Aug 1986. 72p. (EPA—600/3-86/ 
030). NTIS, PC A04/MF A0O1. 

Procedures were developed for estimating the impacts of 
metal-speciation reactions on the potential transport of metals 
through groundwater to a measurement point directly down gradi- 
ent from a land-disposal unit that has failed. The primary emphasis 
was on simultaneous solution of metal-speciation reactions that de- 
termine the dissolved phase. The metals considered were arsenic, 
barium, cadmium, lead, nickel, thallium, chromium, mercury, seleni- 
um, and silver. 


5318 (PB—86-235678/XAB) Sulfate retention by forest 
soils of central New England. Completion report. Baker, J.H. 
(Massachusetts Univ., Amherst (USA). Water Resources 
Research Center). Apr 1986. 40p. (PUB—151). NTIS, PC 
A03/MF AOl1. 

Neutralization of acid deposition by acid soils may depend, 
in part, on adsorption of sulfate. To evaluate the ability of forested 
soils of central New England to adsorb sulfate, soil-profile samples 
were collected from 8 sites that had been sampled in 1962. Extract- 
able sulfate, exchangeable Al, exchangeable bases, and pH were 
measured for both sets of samples. Sulfate adsorption isotherms, or- 
ganic C, and extractable Fe oxides were measured also for samples 
collected in 1984. The samples collected in 1962 were less acidic 
than those collected in 1984 as indicated by their higher pH and 
lower exchangeable Al content. These results suggest that extracta- 
ble soil sulfate may have peaked between 1962 and 1984 and that 
most of the soils are now releasing rather than adsorbing sulfate. 


5319 (PB—86-240363/XAB) Assessment of long-term 
changes in biological communities of the Santa Maria Basin 
and Western Santa Barbara Channel - Phase 1. Volume 1. 
Executive summary. Final report, 1984-1986. (Science Appli- 
cations International Corp., La Jolla, CA (USA)). Feb 1986. 
40p. NTIS, PC A03/MF ‘AOI. 

The anticipated development and production of significant 
oil reserves in the area generated the need to develop baseline in- 
formation on the biological, chemical, and geological characteristics 
of the area. A survey of soft-bottom habitats was conducted at 107 
stations along 16 transects, with bottom depths ranging from 165 to 
3000 feet. A total of 142 sediment (box) cores were collected for 
analysis of benthic infauna, total organic carbon, petroleum hydro- 
carbons, chromium, barium and various sediment parameters. Se- 
lected hard-bottom areas were surveyed using a manned submersi- 
ble along 23 transects over bottom depths of 180 to 790 feet. Hard- 
bottom assemblages are expected to be more sensitive than soft- 
bottom assemblages to impacts from oil and gas operations. 
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5320 (PB—86-241643/XAB) Geotechnical aspects of 
bottom sealing of existing hazardous-waste landfills by injec- 
es 1982-April 1983, Larson, R.J.; 
May, J.H. ( ineer Waterways iment Station, 
Vicksburg, us MS (USA ). Aug 1986. 21p. S, PC A02/MF 
A0l1. 


Municipal Environmental Research Lab., Cincinnati, OH. 

Preliminary results are given of compatibility testing for var- 
ious grouts with selected hazardous wastes. The testing is a part of 
an ongoing project to determine the geotechnical feasibility of uti- 
lizing selected grouts and state-of-the-art techniques in the bottom 
sealing of existing hazardous waste sites. All of the grout set times 
appear to be affected to some degree by being mixed with the se- 
lected waste solutions on a 1-to-1 volume basis. The urethane grout 
tested was the most sensitive to the presence of the various waste 
solutions. 


5321 (PB—86-244746/XAB) In-situ treatment of haz- 
Se a soils. Sims, R.; Wagner, K. (IRB 
Associates, In oa VA (USA)). Aug 1986. 26p. 
NTIS, PC A03/MF AOl 

Techniques were invantaynd for in-situ treatment of hazard- 
ous wastes that could be applied to contaminated soils. Included 
were chemical-treatment methods, biological treatment, photochem- 
ical transformations, and combination methods. Techniques were 
developed based on fundamental principles of soil science and haz- 
ardous-waste management. 


5322 Destruction and production rates of carbon monox- 
ide in arid soils under field conditions. Conrad, R.; Seiler, W. 
(Max-Planck-Institut fuer Chemie, Mainz, West Germany). 
pp 112-119 of Planetary ecology. Caldwell, D.E.; Brierley, 
J.A.; Brierley, C.L. (eds.). New York, NY; Van Nostrand 
Reinhold Company Inc. (1985). (CONF-8310249—). 

From 6. international symposium on environmental biogeo- 
chemistry; Santa Fe, NM, USA (10 Oct 1983). 

Carbon monoxide destruction and production processes take 
place simultaneously in soils. The resulting net effect of both proc- 
esses is usually the destruction of atmospheric CO. Under arid soil 
conditions, however, soils may act as a net source for atmospheric 
CO. Desert and semidesert soils in southern Africa have been found 
to act permanently as a source for atmospheric CO. On the other 
hand, German soils under arid conditions showed a net emission of 
CO during daytime, but a net deposition of atmospheric CO at 
night. The observed change of soil activity is caused by the chang- 
ing rates of the individual CO destruction, or by production proc- 
esses in the upper soil layers, or both. However, the parameters in- 
fluencing the production and destruction processes of CO in the 
soil under field conditions are unknown. Field measurements were 
carried out on arid soils in Andalusia, Spain. The results indicate 
that the net flux of CO at the soil-air interface is determined mainly 
by changing CO production rates. These rates were found to be 
strongly dependent on the soil surface temperature. 


5323 Microbial potentiation of arsenic transport from 
soil and oil shale energy waste. Sanford, R.A.; Klein, D.A.; 
Meglen, R.R. (Colorado State Univ., Fort Collins). pp 169- 
177 of Planetary ecology. Caldwell, D.E.; Brierley, J.A.; 
Brierley, C.L. (eds.). New York, NY; Van Nostrand Rein- 
hold Company Inc. (1985). (CONF-8310249—). Contract 
AC02-83ER60121. 

From 6. international symposium on environmental biogeo- 
chemistry; Santa Fe, NM, USA (10 Oct 1983). 

The present study was initiated to examine in more detail the 
microbial role in arsenic release from spent leached and unleached 
shales in comparison with soils. With more detailed information on 
microbial contributions to arsenic releases from these materials, it 
should be possible to develop a better understanding of biogeoche- 
mical cycling of arsenic in natural systems. 
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Geomicrobiology of occurrences in west 
io Miller, C.L.; Miller, L.J.; Updegraff, D.M. (Colorado 
School of Mines, Golden). pe? 307-319 of Planetary ecology. 
Caldwell, D.E.; Brierley, J.A.; Brierley, C.L. (eds.). New 
York, NY; Van Nostrand Reinhold Company Inc. (1985). 
(CONF-83 10249—). 

_ From 6. international s ee eenenaens tage 

Seow» Fe, NM, USA (10 Oct a 

geologic history that created the flat-lying sulfur oc- 
currences in west Texas includes an unusual combination of events. 
Two of these events, faulting and karsting, increased the porosity 
of the sediments and hence have provided a possible avenue for dis- 
persion of sulfur compounds from the subsurface sulfur to the over- 
lying soils. For this reason, it seemed reasonable to expect that mi- 
crobial populations in the soils might be affected by the existence of 
sulfur at depth (up to 700 ft deep). This study investigates micro- 
biological indications of sulfur occurrences in the soils of a region 
underlaid by numerous sulfur occurrences and at least one massive 
sulfur deposit (the Duval Sulfur Mine, approximately 80 million 
tons). 


5325 Microbial transformations as sources and sinks for 
nitrogen oxides. Knowles, R. (MacDonald Campus of 
McGill Univ., Ste. Anne de Bellevue, Canada). pp 411-426 
of Planetary ecology. Caldwell, D.E.; Brierley, J.A.; Brier- 
ley, C.L. (eds.). New York, NY; Van Nostrand Reinhold 
Company Inc. (1985). (CONF-8310249—). 

From 6. international symposium on environmental biogeo- 
chemistry; Santa Fe, NM, USA (10 Oct 1983). 

Biological and biochemical aspects of the production and 
consumption of nitric oxide (NO), nitrous oxide, (N20), nitrite 
(NO." ), and nitrate (NO3~) are reviewed. The potential for oxida- 
tive and reductive processes in chemolithotrophic, methanotrophic, 
and heterotrophic nitrifiers, as well as in sulfate reducers, denitri- 
fiers, nitrate respirers and nitrate utilizers among the bacteria, 
yeasts, and filamentous fungi, is discussed. 


5326 Influence of oxygen aeration on denitrification and 
redox level in different bacterial batch cultures. Ottow, 
J.C.G.; Fabig, W. (Universitat Hohenheim, Stuttgart, West 
Germany). pp 427-440 of Planetary ecology. Caldwell, 
D.E.; Brierley, J.A.; Brierley, C.L. (eds.). New York, NY; 
Van Nostrand Reinhold Company Inc. (1985). (CONF- 
8310249—). 
From 6. international symposium on environmental biogeo- 
conn Santa Fe, NM, USA o Oct 1983). 
bulk soil or sediment, denitrification seems to begin as 
cinta aadincdaa usados 
oxygen (O2) diffusion is limited by water saturation, physico-chemi- 
cal soil properties, or both. At the onset of denitrification, the over- 
all redox potential (Eh) of the flooded soil has dropped to approxi- 
mately +600 to +200 mV. In the presence of large amounts of 
easily decomposable organic matter, the demand for external elec- 
tron acceptors may greatly surpass the supply of O2 and nitrate, 
and the microflora will switch to other electron acceptors. Oxygen 
is known to inhibit denitrification, but aerobic denitrification has 
been observed and claimed before. Such reports have been ex- 
plained by the existence of anaerobic sites in an aerobic microenvir- 
onment. However, since the electron flow during energy-conserv- 
ing respiration and denitrification is not decided until the cytoch- 
rome b or c level, there is actually no need to consider respiration 
and denitrification as entirely alternative processes once the re- 
quired enzymes have been induced and synthesized. This hypothesis 
was examined in the present study. 15 references, 7 figures, 1 table. 


5103 Radioactive Materials Monitoring And Transport 
REFER ALSO TO CITATION(S) 5244, 5248, 5250, 5251, 5254 


(AAEC/DR—20) Options for clean-up of the Mar- 
ae test site. (Australian Atomic Energy Commission Re- 
search Establishment, Lucas Heights). Jun 1985. 17Ip. 
NTIS (US Sales Only), PC A08/MF A0Ol. File Number 
DE87700124. 

This report examines the limit of contamination of the soil 
and ground cover by *°Pu, “5U and *7Am which may be consid- 
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ered as permitting the unrestricted land use of the former nuclear 
weapon test sites at Emu and Maralinga by Aboriginal groups. It 
reports on the options available to achieve this objective and their 
cost. 


(AD-A—170058/2/XAB) Results of the 1985 radi- 


D.R. (Air Force Occupational and Environmental Health 
Lab., Brooks AFB, TX (USA)). Jun 1986. 68p. NTIS, PC 
A04/MF A0l. 

This report documents the results of radiological surveys 
and environmental surveys and environmental sampling conducted 
during the annual Radiological Survey at the 1960 BOMARC acci- 
dent site, Fort Dix, NJ. The surveys were performed by personnel 
from the Radiation Sciences Division, USAFOEHL, during 15-12 
September 1985. The report concludes that the plutonium contami- 
nation appears to be still fixed under the reinforced-concrete apron 
in front of the missile shelter. Little or no vertical movement of the 
plutonium has occurred in the soil since the accident. Significant 
plutonium contamination was not found outside the BOMARC site 
boundary. None of the off-site sampling locations exceeded the 
USEPA’s proposed limits for transuranics in the uncontrolled envi- 
ronment. 


(AEA-TECDOC—380, pp 65-68) mae By of 
trace element partitioning in marine sediment. Aston, S.; Ore- 
gioni, B.; Gastaud, J. Jun 1986. NTIS (US Sales Gul) FC 
A06/MF AO01. File Number DE87700127. 

In International Laboratory of Marine Radioactivity biennial 
report, 1983-1984. 


(IAEA-TECDOC—380, pp 73) Investigation of 
ainkedanteietiinn ate. Webebend, N.E.; Veselsky, 
J.; Seward, D. Jun 1986. NTIS (US Sales Only), PC A06/ 
MF A01. File Number DE87700127. 

In International Laboratory of Marine Radioactivity biennial 
report, 1983-1984. 


5331 (IAEA-TECDOC—380, pp 105-106) Consultation 
and technical assistance at institutes in Australia and Thai- 
land. Holm, E. Jun 1986. NTIS (US Sales Only), PC A06/ 
MF AO1. File Number DE87700127. 

In International Laboratory of Marine Radioactivity biennial 
report, 1983-1984. 


5332 (JAERI-M—85-217) Performance tests on simula- 
tion apparatuses of shallow land. Yamamoto, Tadatoshi; Oht- 
suka, Yoshiro; Takebe, Shinichi; Ohnuki, Toshihiko; Ogawa, 
Hiromichi; Komiya, Tomokazu; Harada, Yoshikane; Wada- 
chi, Yoshiki. (Japan Atomic Energy Research Inst., Tokyo; 
Japan Atomic Energy Research Inst., Tokai, Ibaraki. Tokai 
Research Establishment). Jan 1986. 113p. (in Japanese). 
NTIS (US Sales Only), PC A06/MF A0Ol1. File Number 
DE87700125. 

Performance tests on simulation apparatuses of shallow land, 
in which natural condition soil can be used as testing materials, 
were carried out to study the migration behavior of radionuclides 
in a natural barrier. The apparatuses consist of the simulation appar- 
atuses for aerated and aquifer zones, the air control apparatus, the 
measurement apparatuses of water and radionuclide moving veloci- 
ties, etc. As performance tests, characteristics tests were done for 
these apparatuses and overall test of the simulation apparatuses for 
aerated and aquifer zones was also done under the actual test condi- 
tion. It was confirmed that all of the apparatuses have achieved the 
designated performance requirements. This report describes the re- 
sults of performance tests on simulation apparatuses of shallow 
land, which is categorized into three parts, that is, objective, 
method and result. 
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5333 (JAERI-M—86-011) Development of radionuclide 
migration monitor, (3). Measurement of radionuclide migra- 
tion velocity. Ogawa, Hiromichi; Yamamoto, Tadatoshi; 
Wadachi, Yoshiki. (Japan Atomic Energy Research Inst., 
Tokyo; Japan Atomic Energy Research Inst., Tokai, Ibar- 
aki. Tokai Research Establishment). Feb 1986. 15p. (In Ja 
anese). NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE87700126. 

This report describes that the nondestructive method deter- 
mining the radionuclide migration velocity in a soil layer is estab- 
lished incorporated with the previous reports (I,II) which are pre- 
sented in terms of the nondestructive measurements of the distribu- 
tion of radionuclide concentration in a soil layer. The radionuclide 
mobility in a soil layer can be evaluated quantitatively by the radio- 
nuclide migration velocity obtained from the comparison of the dis- 
tribution of radionuclide concentration in a soil layer with the solu- 
tion of mass-transport equation. 


5334 Influence of microorganisms in the weathering sta- 
bility of (Ba, Ra)SO, in uranium mining and milling wastes. 
Perez, J.; Torma, A.E. (New Mexico Institute of Mining 
and Technology, Socorro). pp 273-282 of Planetary ecolo- 
gy. Caldwell, D.E.; Brierley, J.A.; Brierley, C.L. (eds.). 
New York, NY; Van Nostrand Reinhold Company Inc. 
(1985). (CONF- -8310249—). 

From 6. international symposium on environmental biogeo- 
chemistry; Santa Fe, NM, USA (10 Oct 1983). 

It is well known that seasonal changes affect the solubility of 
barium-radium sulfate [(Ba, Ra)SO,]. In early spring higher Ra-226 
concentrations are in solution than by the end of the fall season. 
The present study has developed an intensified leach technique for 
the assessment of the influence of microorganisms on the stability 
of (Ba, Ra)SO, contained in synthetic and actual uranium mill-tail- 
ings. In this process, a period of 10.5 simulated weathering years is 
equivalent to three weeks of wet and two weeks of dry treatment 
of tailings. The results obtained indicate that in the presence of 
microorganisms, Thiobacillus ferrooxidans, the Ra-226 concentra- 
tion was decreased as a function of time compared to that concen- 
tration obtained in the sterile experiments. The decrease in the Ra- 
226 concentration was found to be the consequence of sulfuric acid 
and ferric sulfate production from pyrite by bacterial action. The 
excess of sulfate in solution resulted in a decrease in the solubility 
of (Ba, Ra)SO,. In the sterile experiments, the pyrite oxidation was 
considerably slower, as indicated by pH measurements, and fewer 
sulfates were produced. Therefore, the solubility of (Ba, Ra)SO, 
could proceed towards the dissociation resulting in higher Ra-226 
concentrations in solutions. 


5105 Site Resource And Use Studies 


5335 (CONF-841034—Vol.3, pp 1517-1526) Shape-as- 
sisted land-use classification for remotely sensed data. Clarke, 
K.C. (Hunter College, New York, NY). 1984. NTIS, PC 
A99/MF A01. File Number DE86015371. 


From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

This study investigates the feasibility of incorporating quanti- 
tative information about land-use area shape into the land-use classi- 
fication process. Previous approaches to land-use classification from 
remotely sensed data have relied almost entirely upon spectral 
properties of the land surface cover alone. Part of the US Geologi- 
cal Survey 1:250,000 land-use series map for Cape Cod, Massachu- 
setts was digitized and used to calculate fourteen vector-based 
shape measures. Of these, nine were used to analyze the shapes of 
the land-use areas, both individually and collectively using principal 
components analysis. Some links between spatial shape and land-use 
were noted, but the size of the data set and the range of the land- 
uses chosen was not sufficient to draw further conclusions. Exten- 
sions of the use of shape logic in the land-use classification process 
were considered, including the use of raster-based shape measures. 
The author proposes that a shape-based set of classification proce- 


dures be developed, to assist the spectral techniques currently in 
use. 
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5336 (CONF-841034—Vol.3, pp 1571-1576) SKYEYE - 
condition monitoring from 


Landsat estin, 
T. (Satellite Image in Kiruna Corp , Kiruna, Sweden). 1984. 
NTIS, PC A99/MF A01. File uber DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

Many reports have been written on different methods for es- 
timating crop condition, by using different combinations of sensors 
and image processing techniques. But there are two important fac- 
tors that also have to be considered in order to make the system 
operational. 1) The system has to be fast enough to give fresh infor- 
mation. 2) The system has to be able to cover large areas at a rea- 
sonable cost. To meet these requirements, a system called 
SKYEYE was developed. The system has been operational since 
1983, covering Europe and the USSR west of the Aral Sea. By de- 
signing a method using data only from band 5 and band 7, degrad- 
ing the ground resolution to 240 x 240 m, it becomes possible to use 
quick-look CCTs, thereby lowering the cost for data considerably. 
At the same time it enables a fast analysis over large areas. The lo- 
cation of Satellite Image Corporation (SATIMAGE) close to the 
Landsat receiving station at Esrange ensures a fast access to data, 
making it possible to start the analysis the same day as the data are 
acquired at Esrange. The final report showing areas of different 
crop condition delineated on a map, is ready to be sent by telefac- 
simile to users only one day after the day of registration. 


5337 (CONF-841034—Vol.3, pp 1775-1784) Multitem- 
poral data analysis by extended radiometric correction. 
Kusaka, T.; Kawata, Y.; Ueno, S. (Kanazawa Institute of 
Technology, Ishikawa, Japan). 1984. NTIS, PC A99/MF 
A01. File Number DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

Multitemporal remote sensing data are used to detect 
changes in ecological and land use pattern that occur at different 
times. The difficulty in analyzing multitemporal data lies that CCT 
level counts vary remarkably due to differences in the direction of 
solar illumination, because the images to be compared are taken at 
different seasons. In the present study, a conversion method is 
given by transforming original CCT level counts into ground re- 
flectance which does not depend on atmospheric conditions as well 
as the solar illumination. In MSS data including flat terrain, CCT 
level counts are transformed into ground reflectance using Atmos- 
pheric Effects Correction System (AECS) developed at Kanazawa 
Institute of Technology. On the other hand, in the remote sensing 
of mountainous terrain, the problem is more difficult. CCT level 
counts contain the combined effect of reflectance properties and 
surface orientation. The authors present an extended radiometric 
correction applicable to rugged terrain, which the topographic 
effect should be taken into account. The topographic effect is re- 
moved from MSS data using digital elevation data. A diffuse reflec- 
tor is assumed as an approximation of the average reflection prop- 
erty of the ground surface. Next, the classification results from 
MSS data corrected by the processes as mentioned above are com- 
pared with those obtained from original data in order to evaluate 
the utility of correcting the topographic and atmospheric effect in 
mountainous regions. 


5338 (CONF-841034—Vol.3, pp 1937-1944) Land use 
mapping by remote sensing in the Mediterranean region: de- 
velopment of a software package for processing Landsat data. 
Maniere, R.; Poisson, M.; Lecharpentier, M. (Universite de 
Nice, France). 1984. NTIS, PC A99/MF A0O1. File Number 
DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

A fully automatic procedure for land use classification using 
LANDSAT is described. By combining unsupervised (CLAMS 
system) and supervised techniques, the processing method provides 
optimal results and minimizes operator dependencies in the classifi- 
cation. The procedure is easily repeatable, and can be used to apply 
the same set of ground truth information to multidate imagery. At 
the same time, it provides a fairly low cost approach to land use 
inventories by remote sensing. 
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(EGG—10282-2110) Serologic survey for disease in 
eahaiueh ton Seed tie tes, Wee Rie oie to 
habiting the Elk Hills Naval Petroleum Reserve, Kern 
County, California, McCue, P.M.; O'Farrell, T.P. (EG and 
G Energy Measurements, Inc., Goleta, CA (USA). Santa 
Barbara Operations). Jul 1986. Contract AC08-83NV 10282. 
38p. NTIS, PC A03/MF AO01; 1; GPO Dep. File Number 
DE87001781. 

Serum from endangered San Joaquin kit foxes, Vulpes ma- 
crotis mutica, and sympatric wildlife inhabiting the Elk Hills Petro- 
leum Reserve, Kern County, and Elkhorn Plain, San Luis Obispo 
County, California, was collected in 1981 to 1982 and 1984, and 
tested for antibodies against 10 infectious disease pathogens. Pro- 
portions of kit fox sera containing antibodies against diseases were: 
canine parvovirus, 100% in 1981 to 1982 and 67% in 1984; infec- 
tious canine hepatitis, 6% in 1981 to 1982 and 21% in 1984; canine 
distemper, 0 in 1981 to 1982 and 14% in 1984; tularemia, 8% in 
1981 to 1982 and 31% in 1984; Brucella abortus, 8% in 1981 to 
1982 and 3% in 1984; Brucella canis, 14% in 1981 to 1982 and 0 in 
1984; toxoplasmosis, 6% in 1981 to 1982; coccidioidomycosis, 3% 
in 1981 to 1982; and plague and leptospirosis, 0 in 1981 to 1982. 
High population density, overlapping home ranges, ability to dis- 
perse great distances, and infestation by ectoparasites were cited as 
possible factors in the transmission and maintenance of these dis- 
eases in kit fox populations. 


5106 Regulations 


(DOE/RL/01830—T49-Vol.1) Multimedia con- 
po environmental exposure assessment (MCEA) meth- 
odology for coal-fired power plants. Volume 1. Onishi, Y.; 
Yabusaki, S.B.; Cole, CR: Davis, W.E.; Whelan, G. (Pacif- 
ic Northwest Lab., Richland, WA (USA)). Apr 1982. Con- 
tract AC06-76RL01830. 87p. NTIS, PC A05/MF AOI; 1; 
GPO Dep. File Number DE87001711. 

A coal-fired power plant assessment methodology was de- 
veloped to provide the helpful and moderately accurate prediction 
of chemical concentrations in the environment at a reasonable cost. 
The Multimedia Contaminant Environmental Exposure Assessment 
(MCEA) Methodology was developed to assess exposures of the 
air, soil, groundwater and surface water to chemicals released from 
a coal-fired power plant. The MCEA Methodology predicts chemi- 
cal concentration levels in the environment by simulating dominant 
mechanisms of chemical migration and fate. The methodology con- 
sists of a series of widely used physics-based pathway models to 
handle four major release modes: stacks, coal-piles and land fills, 
ash sludge ponds, and direct liquid discharges to surface water. The 
MCEA Methodology includes the RAPT, ANDEP, STRAM and 
ISC computer models for the atmospheric pathway; the Agricultur- 
al Runoff Management (ARM) model for the overland pathway; 
the UNSAT, VTT and MMT models for the groundwater path- 
way; and the TODAM, SERATRA and EXAMS models for the 
surface water pathway. Although these specific pathway models 
were selected for the MCEA Methodology, these models can be re- 
placed or supplemented when more appropriate models (such as 
geochemical models) become available in the future. The MCEA 
Methodology acts as a framework for the multimedia pathway 
modeling. The study also applied the surface water portion of the 
computer model SERATRA to arsenic migration in the Columbia 
River released from a hypothetical coal-fired power plant. 


5341 (DOE/RL/01830—T49-Vol.2) Multimedia Con- 
taminant Environmental Assessment (MCEA) 
Methodology for coal-fired power plants. Volume 2. Onishi, 
Y.; Yabusaki, S.B.; Cole, C.R.; Davis, W.E.; Whelan, G. 
(Pacific Northwest. Lab., Richland, WA (USA)). Apr 1982. 
Contract AC06-76RL01830. 188p. NTIS, PC A09/MF AO}; 
1; GPO Dep. File Number DE87001712. 

A coal-fired power plant assessment methodology was de- 
veloped to provide the helpful and moderately accurate prediction 
of chemical concentrations in the environment at a reasonable cost. 
The Multimedia Contaminant Environmental Exposure Assessment 
(MCEA) Methodology was developed to assess exposures of the 
air, soil, groundwater and surface water to chemicals released from 
a coal-fired power plant. The MCEA Methodology predicts chemi- 
cal concentration levels in the environment by simulating dominant 
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mechanisms of chemical migration and fate. The methodology con- 
sists of a series of widely used physics-based pathway models to 
handle four major release modes: stacks, coal-piles and land fills, 
ash sludge ponds, and direct liquid discharges to surface water. The 
MCEA Methodology includes the RAPT, ANDEP, STRAM and 
ISC computer models for the atmospheric pathway; the Agricultur- 
al Runoff Management (ARM) model for the overland pathway; 
the UNSAT, VTT and MMT models for the ground-water path- 
way; and the TODAM, SERATRA and EXAMS models for the 
surface water pathway. Although these specific pathway models 
were selected for the MCEA Methodology, these models can be re- 
placed or supplemented when more appropriate models (such as 
geochemical models) become available in the future. The MCEA 
Methodology acts as a framework for the multimedia pathway 
modeling. The study also applied the surface water portion of the 
computer model SERATRA to arsenic migration in the Columbia 
River released from a hypothetical coal-fired power plant. 
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REFER ALSO TO CITATION(S) 3388, 4976, 4977, 4978, 5278, 5294, 5307, 
5389, 5559, 5621, 5689 


5342 (CONF-841034—Vol.3, pp 1499-1506) Concept of 
multi-spectral image data with analytical program stored on 
floppy diskette. Sakai, T.; Seya, K.; Nishikawa, H.; Oshima, 
J.; Sugimura, T. (College of Industrial Technology, Chiba, 
Japan). 1984. NTIS, PC A99/MF A0Ol. File Number 
DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

This paper addresses the concept of a multi-spectral image 
analysis program, for use in today’s circumstances. If remotely 
sensed image data in a limited area are chosen and some analysis 
programs are attached with the data, the user will instantaneously 
be able to use the data by the desk top computer system. The au- 
thors constructed a LANDSAT MSS data and NOAA/AVHRR 
multi-spectral data of a small area with some analysis function pro- 
grams, and then stored them on an 8 inch floppy diskette. The 
image data stored on one floppy diskette are constructed 400 lines 
by 512 pixels with 4 bands. The programs are written in BASIC of 
NEC PC-9801. This program can be easily transferred to other 
computer models. An example of the utilization of this type of data 
was in a laboratory for a fishery in Japan, and may be further ac- 
ceptable in the fields of natural environmental managements. 


5343 (CONF-841034—Vol.3, pp 1677-1688) Airborne 
albedos. 


measurements of freshwater ice Leshkevich, G.A.; 
Reid, N.J. (Great Lakes Environmental Research Lab., Ann 
Arbor, MI). 1984. NTIS, PC A99/MF A01. File Number 
DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

The albedos of open water and four major freshwater ice 

were measured under clear skies from a Sikorski-built US 
Coast Guard helicopter at an altitude of approximately 300 m. The 
instrument used for the measurements was a programmable band 
spectral radiometer (PROBAR) built by Moniteq, Ltd., of Concord, 
Ontario. The instrument is capable of making simultaneous radiance 
and irradiance measurements in the visible and near-infrared (400- 
1100 nm) range. Measurements were made on two consecutive days 
(March 26, 27, 1984) over large uniform ice surfaces on southern 
Lake Huron. Three passes were made over each of five surface 
types: open water, refrozen slush, densely consolidated brash, large 
floes in a black ice matrix, and skim ice. With a 15° field of view, 
the surface area measured was approximately 80 m in diameter. 
Smearing of the footprint due to the forward motion of the aircraft 
was less than 7 m owing to the radiometer’s fast scan rate and the 
helicopter’s average 35 kn air speed. Because of possible attenuation 
by the helicopter’s rotor blades and shading by the fuselage, irradi- 
ance measurements were made at ground level between airborne 
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measurements on the first day and before and after airborne meas- 
urements on the second day. The three sets of radiance measure- 
ments were averaged for each type and machine processed with the 
irradiance data, resulting in reflectance values from 430-1100 nm 
for each surface type. 


5344 (CONF-841034—Vol.3, pp 1905-1914) Examples 
of airborne thermal infrared analysis applied to engineering 
geology and civil works site investigations. Marino, C.M.; 
Del Pero, G.; Tonelli, A.M. (Universita degli Studi di 
Milano, Italy). 1984. NTIS, PC A99/MF AO1. File Number 
DE86015371. 

From 18. a symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

The purpose of this presentation is to demonstrate the results 
obtained in some projects in order to assist geologists and engineers 
in determining and identifying particular surface phenomena. These 
phenomena detected in remote sensed imagery are related, after ap- 
propriate ground truth investigations, to the presence of particular 
geologic or hydrogeologic events. In particular this work will de- 
scribe two examples of thermal infrared analysis: a) subsurface dis- 
continuities detection and related problems, b) embankment leak- 
ages location. The first example is related to the study of a method- 
ology able to assist geologists in determining the presence of sub- 
surface cavities. In this case thermal I.R. flights and the analysis for 
the recorded images and their elaborations were the basis for map- 
ping different levels of suitability of the territory for urban uses and 
understanding of the groundwater and the sea outflows. The 
second example is related to hydrographic network survey of 
medium size rivers and channels in north-western Italy, with a spe- 
cial reference to the identification and mapping of local and diffuse 
leakages along artificial embankments. Suitable methodologies were 
set up using both direct reading (standard play-back) and signal 
elaborations in the recorded different thermal wavelengths. Final 
results of the above two examples are thematic maps in detailed 
scales (1:10,000 or better) where the information achieved may not 
be identified economically in any other way. 


5345 (CONF-841034—Vol.3, pp 1983-1992) Combined 
remote sensing and numerical modeling methods for measur- 
ing hydrodynamic surface circulation. Stow, D.A. (San 
Diego State Univ., CA). 1984. NTIS, PC A99/MF AO1. 
File Number DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

A numerical model based on a two-dimensional tracer con- 
servation equation has been developed and tested with simulated 
maps of time varying tracer distributions. The model derives a solu- 
tion of the stream function (i.e., flow) field by solving a discretized 
version of a partial differential conservation equation. Tracer con- 
centration gradients (spatial and temporal) are known functions, 
supplied by remotely sensed measurements. The model is essentially 
an inverse method to an initial-boundary value problem. Work to 
date has focused on theoretical mathematical and practical remote 
sensing aspects of the methodology. Results of the research are 
generally favorable, but point to the need for further numerical 
model refinement and methodology testing. The major contribution 
of this research is its formulation of this unique methodology and a 
very thorough assessment of factors which will effect the reliability 
of its application. Future research will emphasize inclusion of actual 
remotely sensed data and ocean circulation applications. 


5346 (PB—86-240371/XAB) Assessment of long-term 
changes in biological communities of the Santa Maria Basin 
and Western Santa Barbara Channel - Phase 1. Volume 2. 
Synthesis of findings. Final report, 1984-1986. (Science Ap- 
plications International Corp., La Jolla, CA (USA)). Feb 
1986. 714p. NTIS, PC A99/MF E04. 

The anticipated development and production of significant 
oil reserves in the area generated the need to develop baseline in- 
formation on the biological, chemical, and geological characteris- 
tics. A survey of soft-bottom habitats was conducted at 107 stations 
along 16 transects, with bottom depths ranging from 165 to 3000 
feet. A total of 142 sediment (box) cores were collected for analysis 
of benthic infauna, total organic carbon petroleum hydrocarbons, 
chromium, barium and various sediment parameters. Selected hard- 
bottom areas were surveyed along 23 transects over bottom depths 
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of 180 to 790 feet. Depth was a major factor influencing the distri- 
bution of infaunal organisms. Hard-bottom assemblages are expect- 
ed to be more sensitive than soft-bottom assemblages to impacts 
from oil and gas operations. 


5347 Groundwater flow and sand body interconnected- 
ness in a thick, multiple-aquifer system. Fogg, G.E. (Univ. of 
Texas, Austin). Water Resources Research; 22: No. 5, 679- 
694(May 1986). Contract AC97-80ET46617. 

In this study the three-dimensional distribution of hydraulic 
conductivity (K) was estimated for a numerical flow model of part 
of the Wilcox aquifer system in Texas, using K data from core sam- 
ples and pumping tests and more than 100 geophysical logs. The 
aquifer system, which is up to 320 m thick, consists of multiple, 
elongate sand bodies and silts and clays deposited in a fluvial envi- 
ronment. The resulting deterministic-conceptual flow model dem- 
onstrates the importance and methods of incorporating geologic in- 
formation in groundwater models. Flow in the aquifer is shown to 
be controlled not so much by K of the sands as by their continuity 
and interconnectedness. Modeling results also raise serious doubts 
regarding our ability to predict regional scale flow and mass trans- 
port in complex aquifers such as the Wilcox, using current technol- 
ogy. One or two-well connected sands among a system of other- 
wise disconnected sands completely alter a velocity field. This is 
particularly true if the sands are connected vertically and nonzero 
vertical hydraulic gradients exist. Because the model is three-di- 
mensional, sensitivity of hydraulic head to heterogeneity or inter- 
connectedness is much less than normally observed in two-dimen- 
sional models, and therefore heads computed by the model give 
little to no indication of the location of well-interconnected zones. 
Thus such zones can easily go undetected, even in carefully cali- 
brated models which yield reasonably accurate hydraulic heads. 
This is a significant point for modeling of solute transport. 


5348 Microbial mats and modern stromatolites in Shark 
Bay, western Australia. Golubic, S. (Boston Univ., MA). 
3-16 of Planetary ecology. Caldwell, D.E.; Brierley, J. 
Brierley, C.L. (eds.). New York, NY; Van ’ Nostrand Rein. 
hold ye gray Inc. (1985). (CONF-8310249—). 

From 6. international symposium on environmental biogeo- 
chemistry; Santa Fe, NM, USA do Oct 1983). 

Distribution, external morphology, texture, and microbial 
composition of microbial mats in Hamelin Pool, Shark Bay, West- 
ern Australia, have been studied and reviewed along a composite 
representative profile starting from the permanently submerged 
zone, across the zones of periodic flooding, toward permanently 
emerged land and coastal dunes. The following nine types of algal 
mats have been recognized: colloform, smooth, pin 
cushion, tufted, mamillate, film, reticulate, and blister. Sie gual 
represent a particular environment. The mat types represent micro- 
bial communities that are characterized by one or more dominant 
microorganisms. The colonization and stabilization of loose sedi- 
ment is carried out by a microbial assemblage of generalists that 
prepare the ground for later replacement and succession by special- 
ized microflora. Lithification of microbial mats takes place periodi- 
cally, mainly during the austral summer. This process is destructive 
for the microbial community but increases the preservation poten- 
tial of the stromatolitic structures. 


5349 Immunological studies on the organic matrix of 
recent and fossil invertebrate shells. Westbroek, P.; de 
Vrind, H.P.M.; Tanke-Visser, J.; de Jong, L.W. (Univ. of 
Leiden, Netherlands). pp 54-65 of Planetary ecology. Cald- 
well, D.E.; Brierley, J.A.; Brierley, C.L. (eds.). New York, 
NY; Van Nostrand Reinhold Company Inc. (1985). (CONF- 
8310249—). 

From 6. international symposium on environmental biogeo- 
—— Santa Fe, NM, USA (10 Oct 1983). 

Antibodies directed against soluble macromolecules of the 
cephalopod Nautilus were allowed to react with shell fragments of 
a number of invertebrates. An adaptation of the Enzyme Linked 
Immuno Sorbent Assay (ELISA) was used to measure the reaction 
intensities. Significant reactions were obtained with most mollusks 
and also with a few representatives of other invertebrate phyla. 
Some fossil mollusks, including the 70-million-year-old (70 Ma) be- 
lemnite Gonioteuthis, also gave positive reactions. More specific 
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antibody preparations were obtained by adsorption on etched pow- 
ders of selected shell materials. With such preparations it could be 
demonstrated that no differences are detected between the matrices 
of Nautilus nacreous and prismatic layers (which does not mean 
that such differences do not exist); aspects of the existing 

classification of the mollusks were confirmed. In light of these find- 
ings the potential of the immunological approach for the study of 
ee mechanisms and evolution and for geology is dis- 


5350 a oo mass spectrometry 

Cyprideis torosa enieoia, Ostracoda): a model to recon- 
struct multifarious saline environments. Bodergat, A.M. (Un- 
iversite Claude Bernard, Villeurbanne, eae PR! 178-185 
of Planetary ecology. Caldwell, D.E.; Brierley, J.A.; Brier- 
ley, C.L. (eds.). New York, NY; Van Nostrand Reinhold 
Company Inc. (1985). (CONF- 8310249—). 

From 6. international symposium on environmental biogeo- 
chemistry; Santa Fe, NM, USA (10 Oct 1983). 

It is the aim of paleoecology to reconstruct the nature and 
dynamism of ancient environments. The reconstructions are based 
on both sedimentological and paleontological data. Key information 
regarding the fossil content of sediments includes not only the oc- 
currence and numbers of taxa, but also the shape, ornamentation, 
and size of shells. It is widely believed that the chemical composi- 
tion and the ornamentation of shells may be related to environmen- 
tal parameters. This paper presents evidence that this relationship 
exists. For this study, the author used the ostracod Cyprideis torosa 
(Crustacea), which occurs in a multifarious, saline environment. 
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REFER ALSO TO CITATION(S) 3383, 3384, 4039, 4042, 4443, 5189, 5211, 
on ta 5311, 5313, 5314, 5317, 5320, 5321, 5324, 5325, 5326, 5560, 5562, 


5351 (AD-A—170785/0/XAB) Dover AFB characteriza- 
tion/hazardous-waste management survey, Dover AFB, Dela- 
ware. Final report, 25 February-31 May 1986. Binovi, R.D.; 
Ng, E.K.; Slavich, F.E. (Air Force Occupational and Envi- 
ronmental Health Lab., Brooks AFB, TX (USA)). Jul 1986. 
easier NTIS, PC A06/ 


The USAFOEHL conducted an on-site wastewater-charac- 
terization survey at Dover AFB, DE from 25 Feb to 7 Mar 86. The 
survey was designed to establish pretreatment requirements by de- 
termining quantities and concentrations of pollutants expected from 
the industrial operations or develop and evaluate alternate solutions 
to decrease the discharge of wastewater contaminants. Effluents 
from industrial and domestic wastewater were analyzed. Kent 
County DE has imposed stringent pretreatment standards by chang- 
ing the sampling location from a point where industrial wastewater 
is combined with considerably more domestic wastewater to a 
point where only industrial wastewater combines. Effluent limita- 
tions of cadmium were exceeded during each of the seven days 
sampling. Sources of cadmium were found to be metal fabrication, 
corrosion control, and vehicle-maintenance operations. Recommen- 
dations: 1) Clean lift station sumps. 2) Change method of stripping. 
3) Install pretreatment operation to remove chromium and cadium 
from the wastewater prior to discharge into the sanitary sewer. 4) 
Perform periodic EP Toxicity testing on neutralized battery acid. 5) 
Repipe vats in building 719 to provide piping dedicated to each vat. 
6) Negotiate with a solvent-recovery representative to provide a 
system for a trial period. 


(CONF-841034—Vol.3, pp vp) Method to inte- 
ous NOAA/AVHRR infrared image wi ith chlorophyll con- 
centration map generated by CZCS data and its application to 
the Sea of “Okhotsk. Sato, M.; Tozawa, Y.; loka, M.; Mun- 
eyama, K.; Sasaki, U. Asanuma, I. (BM Japan Ltd., 
Tokyo). 1984. NTIS, PC A99/MF AOl. File Number 
DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

A method to superimpose a sea-surface temperature map on 
a chlorophyll concentration map is presented. These maps are pro- 
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vided through the observation by NOAA and NIMBUS-7 satellites. 
A sea-surface temperature map is first transformed into an isother- 
clouds are detected and labelled. This isothermal lines map is then 
superimposed on a chlorophyll concentration map. With the CZCS 
data, geometric correction, which is usually a process required to 
superimpose the images, is carried out without using the anchor 
point data. This is advantageous to users because the anchor point 
data are often missing in the data records. Orbital information is es- 
timated by considering such information as satellite motion and two 
ground control points. This information is necessary when geomet- 
tic distortion is corrected into a Mercator projection. As an exam- 
ple, a scene of the Sea of Okhotsk is processed and the results are 
discussed. 


5353 (CONF-841034—Vol.3, pp 1885-1894) Use of air- 
borne multispectral scanner data for quantitative water qual- 
ity study of the Tanshui River. Wu, C.; Lu, C.; Cheng, W. 
(TRI, Taipei, Taiwan). 1984. NTIS, PC A99/MF A01. File 
Number DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

On October 18, 1983, there were four flight lines flown over 
the Tanshui River watershed to obtain remotely sensed data by an 
airborne Daedalus model 1260 eleven channel Multispectral Scan- 
ner (MSS). At the same time, water samples from sixteen stations 
were acquired to measure fourteen water quality parameters in lab- 
oratory. The measurements of water truth were used to calibrate 
the MSS data by stepwise regression technique. All water quality 
regressions are statistically significant at 0.01 level and have tolera- 
ble residual error only for turbidity, ammonia nitrogen, nitrate ni- 
trogen, phosphate, DO, BOD, and alkalinity. Although the ridge 
regression could improve the stability of the regression coefficients, 
more residual errors were introduced. The stepwise regression was 
used for the extension of point samples to the whole river surface. 
Finally, a density slicing technique was exploited to produce the- 
matic maps showing the relative quantitative distribution of water 
quality variable in the target area. The synotic maps will be a useful 
reference for the water resources planning agencies to adopt due 
actions of water pollution control and prevention. 


5354 (CONF-841034—Vol.3, pp 1929-1930) Hydrody- 
namic modelling for determination of suspended sediment con- 
centrations in the Aswan Reservoir using satellite data. 
Smith, S.E.; Darwish, A.E.; Ayoub, A. (Ohio State Univ., 
Columbus). 1984. NTIS, PC A99/MF A011. File Number 
DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

The objective of this research was to develop a methodolo- 
gy for modeling surface suspended sediment concentrations from 
river inputs from the Aswan Reservoir using a combination of 
NOAA Environmental Satellite data and on-site sampling. The goal 
was to provide data for modeling and forecasting sediment concen- 
trations. On-site sampling and satellite data was used to develop 
model coefficients, and to judge the sensitivity of the model with 
on-site sampling and plots of satellite-determined suspended sedi- 
ment concentrations. Comparisons of hindcast and forecast model 
runs and satellite data allowed determination of the capability of 
satellite and on-site data for modeling suspended sediment. This 
methodology involved use of a two-dimensional hydrodynamic 
model, and data on wind, river inflow, and water quality character- 
istics. The hydrodynamic model was an adaptation of the Leen- 
dertse two-dimensional model, which is based on a time and space 
centered implicit finite difference approach. The model calculated 
two horizontal, vertically averaged flows and the free surface ele- 
vations in response to input and output exchanges and wind shears. 
Advection/inertia and the Coriolis force were included, and the ef- 
fects of bottom friction were modeled by a Chezy/Manning quad- 
ratic stress law. This model has been used in an extensive sequence 
of storm surge calculations for Lake Erie and other areas, and it 
has been successful predictions as compared to several other forms 
of two-dimensional models. 
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5355 (CONF-8307124—, pp 97-115) Biodegradation in 
the estuarine-marine environments and the genetically altered 
microbe. Bourquin, A.W. (US Environmental Protection 
Agency, Gulf Breeze, FL). 1984. NTIS, PC A18/MF AOl1. 
Number DE86010571. Contract FG06-83ER60146. 

From Conference on genetic control of environmental pol- 
lutants; Seattle, WA, USA (31 Jul 1983). 

Many factors control and regulate biodegradation in aquatic 
environments. Some of these factors have been discussed in this 
paper. In addition to the more obvious constituents of an environ- 
ment necessary for the organism's growth, certain physical/chemi- 
cal factors may inhibit or alter the function within a particular eco- 
system. One of the more obvious discussed here was the loss of cer- 
tain biodegradation functions in the transfer from freshwater to a 
saline environment. Another factor was the inhibitory effect of one 
pollutant on the biodegradation of another. Biodegradation poten- 
tials in different saline environments for xenobiotics of varied chem- 
ical structures were dramatic when comparisons among freshwater, 
saltmarsh, estuarine, and marine environments were more. Some of 
the reasons for how each factor affects the biodegradation functions 
were discussed briefly. 28 refs., 7 figs., 4 tabs. 


5356 (CONF-8408184—1) Early life stage brook trout 
(Salvelinus fontinalis) experiment to determine the effects of 
pH, calcium and aluminum in low conductivity water. Inger- 
soll, C.G.; La Point, T.W.; Bergman, H.L.; Breck, J. (Wyo- 
ming Univ., Laramie (USA). Fish Physiology and Toxicol- 
ogy Lab.; Oak Ridge National Lab., TN (USA)). 1984. 
Contract AC05-840R21400. 9p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE86013409. 

From 114. annual meeting of the American Fisheries Socie- 
ty; Ithaca, NY, USA (12 Aug 1984). 

Recruitment failure has been suggested as a mechanism lead- 
ing to loss of fish populations in acidified streams and lakes. Nu- 
merous laboratory studies have investigated the effects of pH, alu- 
minum, and calcium, alone or in combinaticn, on early life stages of 
fish; however, the exposures in these experiments have been of rela- 
tively short duration. The objective of the present study was to de- 
termine the chronic effects of elevated aluminum concentrations as 
a function of pH and calcium level on hatching success and subse- 
quent fry survival of brook trout. Brook trout eyed eggs (25 per 
chamber) were exposed to a replicated matrix of four levels each of 
pH and calcium and five levels of aluminum totaling 64 different 
combinations in a 40-day test. The levels of pH, aluminum, and cal- 
cium were chosen to represent the chemistry of sensitive lakes and 
streams in eastern Canada, the northeastern United States, and 
Scandinavia. We exposed fish to higher aluminum concentrations at 
lower pH levels, based on the observation that in acidified natural 
waters, dissolved inorganic aluminum increases as pH decreases 
(e.g., Shofield 1982). The results presented are based on nominal 
pH, aluminum, and calcium levels. 9 refs., 12 figs., 4 tabs. 


5357 (DOE/PC/80541—T4) Study of some wastewater 
contaminants, Fourth quarterly report, June 16-September 15, 
1986. Wilson, R.F. (Texas Southern Univ., Houston (USA). 
Dept. of Chemistry). 1986. Contract FG22-85PC80541. Tp. 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE87000224. 

This study of process wastewater contaminants has been un- 
derway for nearly one year. Studies under this grant are in stages b 
and c of Phase I. This means that the progress of our work is ap- 
proximately two months behind projected schedule because of our 
need to study additional laboratory variables. We anticipate that 
our work will be up to schedule by the end of the next reporting 
period. After completing our preliminary studies and developing 
methods for the general polarographic determination of selected 
ions, our studies showed that media containing complexing ions, 
other than phenols, and interacting metal ions generally caused sub- 
stantial interference. Thus our work during the present reporting 


period has been concentrated on selecting an appropriate non-com- 


plexing supporting electrolyte for our polarographic studies. 
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5358 (EPRI-EA—4825-Vol.1) Evaluation and —. 


Inc., Laramie, WY (USA); elly 
Raleigh, NC (USA)). Sep 1986. 197p. Research 

Center, Box 50490, Palo Alto, CA 94303. File Number 
TI87920033. 

This project compiled and critically evaluated more than 300 
publications on responses to acidification by aquatic organisms, in- 
cluding fish, amphibians, benthic invertebrates, zooplankton, algae, 
and microorganisms. The quality of data from laboratory experi- 
ments, field experiments, and field surveys was rated as high’, 

“medium” or “low”, based on guidelines presented in Volume 1. 
(Transcriptions of nearly 280 reviewer evaluation forms are pre- 
sented in Volume 2.) Data from reports rated “high” or “medium” 
were compiled and tabulated in Volume 1 by each of six taxonomic 
groups and three study types. The data are ordered using two ap- 
proaches: (1) to allow examination of reported responses by a single 
species or taxon to various water quality conditions, and (2) to ex- 
amine how incremental changes in chemical water quality condi- 
tions have been reported to produce responses in the taxonomic 
groups. While analyses of specific species responses to acidification 
were beyond the scope of this project, some general patterns appar- 
ent in the data are highlighted briefly. The reviewed data contained 
in the tables of Volume 1 can provide a valuable basis for forming 
critical research and regulatory decisions concerning effects of 
acidification on aquatic biota. Decisions based on these data can be 
viewed with more confidence than those made using data of ques- 
tionable value. 


5359 (EPRI-EA—4825-Vol.2) Evaluation and compila- 
tion of the reported effects of acidification on aquatic biota. 
Volume 2. Evaluation forms. Final report. Marcus, M.D.; 
Parkhurst, B.R.; Baker, J.P.; Creager, C.S. (Western Aqua- 
tics, Inc., Laramie, WY (Us A); Kilkelly and Associates, 
Inc., Raleigh, NC (USA)). Sep 1986. 482p. Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. File 
Number T1I87920034. 

This project compiled and critically evaluated more than 300 
publications on responses to acidification by aquatic organisms, in- 
cluding fish, amphibians, benthic invertebrates, zooplankton, algae, 
and microorganisms. The quality of data from laboratory experi 
ments, field experiments, and field surveys was rated as ” 

“medium” or “low”, based on guidelines presented in Volume 1. 
(Transcriptions of early 280 reviewer evaluation forms are present- 
ed in Volume 2.) Data from reports rated “high” or “medium” 
were compiled and tabulated in Volume 1 by each of six taxonomic 
groups and three study types. The data are ordered using two ap- 
proaches: (1) to allow examination of reported responses by a single 
species or taxon to various water quality conditions, and (2) to ex- 
amine how incremental changes in chemical water quality condi- 
tions have been reported to produce responses in the taxonomic 
groups. While analyses of specific species responses to acidification 
were beyond the scope of this project, some general patterns appar- 
ent in the data are highlighted briefly. The reviewed data contained 
in the tables of Volume 1 can provide a valuable basis for forming 
critical research and regulatory decisions concerning effects of 
acidification on aquatic biota. Decisions based on these data can be 
viewed with more confidence than those made using data of ques- 
tionable value. 


eat pp 87-92) Fluxes and 
amen times of hydrocarbons in the coastal Mediterranean. 
Burns, K.A.; Villeneuve, J.P. Jun 1986. NTIS (US Sales 
Only), PC A06/MF AOI. File Number DE87700127. 

In International Laboratory of Marine Radioactivity. Bienni- 
al report 1983-1984. 


(IAEA-TECDOC—380, pp 92-95) Evidence for 
a in-situ oxidation rate of pollutant in the 
open Mediterranean. Burns, K.A.; Villeneuve, J.P. Jun 1986. 
NTIS (US Sales Only), PC A06/MF AO1. File Number 
DE87700127. 
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In International Laboratory of Marine Radioactivity. Bienni- 
al report 1983-1984. 


5362 (IAEA-TECDOC—380, 95-97) Hi: 
in the open Mediterranean water Burns, K.A.; Vil- 
leneuve, J.P.; Cattini, C. Jun 1986. NTIS (US Sales Only), 
PC A06/MF AO1. File Number DE87700127. 

In International Laboratory of Marine Radioactivity. Bienni- 
al report 1983-1984. 


(IAEA-TECDOC—380, pp 97-98) pray 
a natural volatile hydrocarbons in open ocean 
waters. Derenbach, J.B. (Kiel Univ., Germany, FR). Jon Jun 
1986. NTIS (US Sales Only), PC ‘A06/ME AOl. File 
Number DE87700127. 
In International Laboratory of Marine Radioactivity. Bienni- 
al report 1983-1984. 


(IAEA-TECDOC—380, pp 98-99) Baseline stud- 
‘onat tilts aubtain ap Maadibannnea rivers. Whitehead, N.E.; 
Huynh-Ngoc, L.; Aston, S. Jun 1986. NTIS (US Sales 
Only), PC A06/MF AO01. File Number DE87700127. 
In International Laboratory of Marine Radioactivity biennial 
report, 1983-1984. 


5365 (IAEA-TECDOC—380, pp 101-103) Assistance 
in pollution studies in Oman, UAE and Bahrain. Fowler, 
S.W.; Huynh-Ngoc, L.; Oregioni, B.; Burns, K.A.; Villen- 
euve, J.P.; Cenciarini, 3; Cattini, C. "Jun 1986. NTIS (US 
Sales Only), PC A06/MF AO1. File Number DE87700127. 

In International Laboratory of Marine Radioactivity biennial 
report, 1983-1984. 


5366 (IAEA-TECDOC—380, pp 103-104) Assistance 
in the creation and establishment of a national marine pollu- 
tion monitoring network in Algeria. Fowler, S.W. Jun 1986. 
NTIS (US Sales Only), PC A06/MF A0Ol. File Number 
DE87700127. 

In International Laboratory of Marine Radioactivity biennial 
report, 1983-1984. 


(AEA-TECDOC—380, pp 104-105) Identifica- 
ion monitoring at 


toa of technical needs for at institutes 
in the West and Central eeu | Barisic, T. Jun 
1986. NTIS (US Sales Only), PC A06/MF AO0Ol. File 
Number DE87700127. 

In International Laboratory of Marine Radioactivity biennial 
report, 1983-1984. 


5368 (ORNL/TM—10153) National Surface Water 
Survey: Eastern Lake Survey - Phase 1, data base dictionary. 
Kanciruk, P.; Gentry, M.; McCord, R.; Hook, L.; Eilers, J.; 
Best, M.D. (Oak Ridge National Lab., TN (USA)). 
1986. Contract AC05-840R21400. 93p. NTIS, PC A05 
A01; GPO Dep. File Number DE87001610. 

Environmental Sciences Division Publication No. 2778. 

The Eastern Lake Survey-Phase I (ELS-I), conducted in the 
fall of 1984, was the first part of a long-term effort by the US Envi- 
ronmental Protection Agency known as the National Surface Water 
Survey. It was designed to synoptically quantify the suface water 
quality of the United States in areas expected to exhibit low buffer- 
ing capacity. This effort was in support of the National Acid Pre- 
cipitation Assessment Program. The survey involved a three-month 
field effort in which 1612 probability sample lakes and 186 special 
interest lakes in the northeast, southeast, and upper midwest regions 
of the United States were sampled. The data base supporting this 
effort was designed and data management was implemented by the 
Environmental Sciences Division of the Oak Ridge National Labo- 
ratory. This document provides the information necessary for re- 
searchers to transfer the ELS-I data base accurately to their own 
computer systems. A data dictionary, this document also includes 
complete descriptions of the variables in the data base and of the 
data set formats. 
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(PB—86-229150/XAB) Solidification and thermal 
degradation of TNT. waste sludges using asphalt encapele- 
tion. Report for June 1982-June 1983. Triegel, E.K.; 
Kolmer, J.R.; Ouanian, D.W. (Woodward-Clyde Consult- 
ants, Plymouth a PA (USA)). Aug 1986. 21p. NTIS, 
PC A02/MF AO1. 

Research is being conducted to investigate closure methods 
for lagoons containing TNT and RDX wastes (pink water). Re- 
search has included (1) an evaluation of existing asphalt encapsula- 
tion techniques for hazardous wastes, (2) an evaluation of alterna- 
tive heating/mixing systems, (3) review of the properties of various 
asphalt products that may be used, (4) laboratory es ame bc on 
the temperature and holding times required for thermal breakdown 
of the various present in the sludge, and (5) preliminary 
design of a pilot mixer/heating system. A synthetic sludge with 
physical properties similar to the actual sludge will be used during 
the initial runs and during modifications of the pilot system. Actual 
lagoon sludge will be used in the field for the final testing. 


5370 eee ee Chemistry of aluminum in 
an acidic lake in the Adirondack region of New York State, 
USA. Driscoll, C.T.; Shafran, G.S. (North Carolina State 
Univ., Raleigh (USA)). 1984. 6p. NTIS, PC A02/MF AOl1. 

"Elevated levels of aluminum in acidic surface waters have 
been attributed to the dissolution of soil minerals by acidic atmos- 
pheric deposition. There is currently considerable interest in aque- 
ous chemistry of aluminum because of its role, (a) as a toxicant to 
aquatic organisms, (b) in the cycling of orthophosphate and organic 
carbon, and (c) as a pH buffer. In this study the authors evaluated 
the chemistry of aluminum in an acidic drainage lake. 


5371 (PB—86-232576/XAB) National surface-water 
survey: eastern lake survey (Phase 1 - synoptic chemistry). 
Quality-assurance plan. Final report. Drouse, S.K.; Hillman, 
D.C.; Creelman, L.W.; Simon, S.J. (Lockheed Engineering 
and ” Management Services Co., Inc., Las Vegas, NV 
(USA)). Feb 1986. 226p. NTIS, PC Al11/MF AOol. 

The National Acid Precipitation Assessment Program evalu- 
ates the current water chemistry of lakes and streams, determines 
the status of fisheries and other biotic resources, and select region- 
ally representative surface waters for a long-term monitoring pro- 
oe aicaiad anne altieteaenenathdines eae 
survey. The Plan is based on the guidelines and 
vided by the Quality Assurance Management Staff (QAMS) of the 
Office of Research and Development, 1980. The sixteen points re- 
quired in the guidance are addressed in the plan. 

(PB—86-232584/XAB) National surface-water 
synoptic chemistry). 
Analytical report. Drouse, S.K.; Hill- 
man, D.C.; Creelman, L.W.; Simon, S.J. (Lockheed Engi- 
and ent Services Co., Inc., Las Vegas, NV 
(USA. Feb 1986. 224p. NTIS, PC A10/MF AOl. 

The National Acid Precipitation Assessment Program evalu- 
ates the current water chemistry of lakes and streams, determines 
the status of fisheries and other biotic resources, and selects region- 
ally representative surface waters for a long-term monitoring pro- 
gram. This manual provides details of the analytical methods and 
internal quality control used to process and analyze samples. 


5373 (PB—86-235645/XAB) Sedimentology, geochrono- 
ee nee en tena 

and the Chesapeake Bay. Technical report. Kearney, M.S.; 
Ward, L.G.; Cofta, C.M.; Helz, G.R.; Church, T.M. (Mary- 
land Univ., College Park (USA). Water Resources Research 
Center). Nov 1985. 10lp. (TR—84). NTIS, PC A06/MF 
AOl. 

Marsh and subtidal sediments in the Nanticoke and Chop- 
tank Rivers and Blackwater Wildlife Refuge of Maryland’s Eastern 
Shore were analyzed for historic changes in trace metal and poly- 
cyclic aromatic hydrocarbons (PAH) content. Long-term accretion 
rates, determined from *7°Pb geochronology and historical land-use 
changes recorded in fossil pollen, ranged from 0.18 to 0.74 cm/yr 
and decreased down the estuary. Changes in pine pollen concentra- 
tions suggest marsh accretion rates have accelerated since the late 
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19th century. Most core profiles indicate recent regional enrich- 
ment in Pb, Zn, and Cu. 


5374 (PB—86-237708/XAB) Testing and evaluation of 
permeable materials for removing pollutants from leachates at 
remedial-action sites. Report for January 1982-October 1984, 
Park, J.E. (Cincinnati Univ., OH (USA). Dept. of Civil and 
Environmental Engineering). Aug 1986. 54p. NTIS, PC 
A04/MF AOl1. 

In order to better understand the potential effectiveness of 
permeable treatment systems, four readily available, low-cost per- 
meable materials - coal, limestone, fly ash, and a soil containing 
clay - were tested to determine their ability to remove organic pol- 
lutants from two simulated hazardous-waste leachates. The capabili- 
ties of the individual materials were evaluated with respect to their 
abilities to retain total organic carbon and twelve selected priority 
pollutants. Results indicate that the most effective ordering of mate- 
rials was a layer of fly ash, followed by a layer of coal, followed by 
a layer of limestone. 


5375 (PB—86-241387/XAB) Ground-water-quality pro- 
tection: state and local strategies. Final report, 1 October 
1984-30 April 1986. (National Research Council, Washing- 
ton, DC (USA)). 1986. 326p. NTIS, PC A15/MF A01. 

The report summarizes the committee's review of 10 states 
and 3 local areas and identifies those significant technical and insti- 
tutional features that show progress and promise in providing pro- 
tection of ground water. 


5376 (PNL—6043) Subsurface flow and transport of or- 
ganic chemicals: an assessment of current modeling capability 
and priority directions for future research (1987-1995). 
Streile, G.P.; Simmons, C.S. (Pacific Northwest Lab., Rich- 
land, WA (USA)). Sep 1986. Contract AC06-76RL01830. 
90p. NTIS, PC A05/MF AO01; 1; GPO Dep. File Number 
DE87000303. 

Theoretical and computer modeling capability for assessing 
the subsurface movement and fate of organic contaminants in 
groundwater was examined. Hence, this study is particularly con- 
cerned with energy-related, organic compounds that could enter a 
subsurface environment and move as components of a liquid phase 
separate from groundwater. The migration of organic chemicals 
that exist in an aqueous dissolved state is certainly a part of this 
more general scenario. However, modeling of the transport of 
chemicals in aqueous solution has already been the subject of sever- 
al reviews. Hence, this study emphasizes the multiphase scenario. 
This study was initiated to focus on the important physicochemical 
processes that control the behavior of organic substances in 
groundwater systems, to evaluate the theory describing these proc- 
esses, and to search for and evaluate computer codes that imple- 
ment models that correctly conceptualize the problem situation. 
This study is not a code inventory, and no effort was made to iden- 
tify every available code capable of representing a particular proc- 
ess. 


5377 (SVF—194) Safety evaluation and risk assessment 
- Bycoguard MP-4S. Leimgruber, R. (Stiftelsen foer Vaer- 
meteknisk Forskning, Stockholm (Sweden)). Jan 1985. 26p. 
NTIS (US Sales Only), PC A03/MF AOl1. File Number 
DE87750116. 

The inhibitor Bycoguard MP4S has been investigated con- 
cerning its toxicological and ecotoxicological properties. The inves- 
tigation was performed at the Research and Consulting Company 
AG (RCC), Basel, Switzerland. In all, the internationally standard- 
ized tests have been used and reported in detail in ten reports. Re- 
sults were evaluated concerning the risks when using the inhibitor 
for corrosion protection in the intercooler systems of power plants. 
Special attention was paid to safety at work and to effects on the 
environment. Bycoguard MP4S was compared with hydrazine and 
chromate as it is intended to replace them. The results show that 
Bycoguard MP4S has a lov immediate toxicity to man and to the 
environment. Compared with hydrazine and chromate, no or very 
low toxicity was demonstrated (M.B.). 


5378 Drinking-water standards. Munro, N.B.; Travis, 
C.C. (Oak Ridge National Lab., TN). Environmental Science 
and Technology; 20: No. 8, 768-769(Aug 1986). 
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This paper discussed the revising of the primary and second- 
ary drinking-water regulations by EPA in accordance with the Safe 
Drinking Water Act. Since consideration of risk is playing an in- 
creasing role in setting environmental standards, questions were 
raised regarding the adequacy of human health protection afforded 
by some of the existing and proposed standards. 1 table. 


5379 Continuous monitoring automated analysis and 
sampling Pitt, W.W.; Jolley, R.L. (Oak Ridge 
National Lab., TN). Journal - Water Pollution Control Feder- 
ation; 57: No. 6, 497-499(Jun 1985). 
In this annual literature review, monitoring strategies and 
sampling protocols are outlined and discussed. Continuous monitor- 
ing applications are discussed in terms of the techniques used, and 
dor typaidd chiehhiel aid shaded euaianion-ammaned. Ghhaaied 
monitoring advances are discussed, and some sampling procedures 
developed to increase the accuracy of biological monitoring tech- 
niques are discussed. 57 references. 


5380 Formation of aryl-chlorinated aromatic acids and 
precursors for chloroform in chlorination of humic acid. de 
Leer, E.W.B.; Damste, J.S.S.; de Galan, L. (Delft Univ. of 
Technology, Netherlands). pp 843-857 of Water chlorina- 
tion: chemistry, environmental impact and health effects. 
Volume 5. Jolley, R.L.; Bull, R.J.; Davis, W.P.; Katz, S.; 
Roberts, M.H. Jr.; Jacobs, V.A. (eds.). Chelsea, MI; Lewis 
Publishers, Inc. (1985). (CONF-840657—). 

From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 

Although the possibility of 1,3-dihydroxybenzene structures 
as the precursor fragments for chloroform remains to be proven, 
Rook proposed a mechanism based on the chemistry of the reaction 
between chlorine and resorcinol. The identification of reaction in- 
termediates is necessary to achieve a better of this 
mechanism and to assist in the identification of the structural frag- 
ments in humic material that are converted into chloroform and 
chlorinated acids. In this study the authors describe (1) the identifi- 
cation and structural assignment of such intermediates in the reac- 
tion between terrestrial humic acid and chlorine in aqueous medium 
at pH 7.2, and (2) the attempts to demonstrate the presence of 1,3- 
dihydroxybenzene structures in humic acids by means of Curie 
point pyrolysis/gas chromatography/mass spectrometry (Py/GC/ 
MS) and nuclear magnetic resonance (NMR) before and after the 
chlorination reaction. 


Carcinogenic effects of river sediment extracts in 
fish and mice. Black, J. Fox, H.; Black, P.; Bock, F. or (Ror 
well Memorial Park Institute, Buffalo, NY). pp 415-427 = 
Water chlorination: chemistry, environmental im: aT bene 
health effects. Volume 5. Jolley, R.L.; Bull, Davis, 
W.P.; Katz, S.; Roberts, M.H. Jr.; Jacobs, V.A. (eds.). Chel- 
sea, MI; Lewis Publishers, Inc. (1985). (CONF-840657—). 

From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 

Experiments were performed in an attempt to determine if 
water pollutants were involved in the etiology of neoplasms occur- 
ring in fish populations. Sediments from the Buffalo and Black 
rivers were tested for oncogenic potential in laboratory-adapted 
brown bullheads and Swiss-strain laboratory mice. In addition, the 
relative carcinogenicity of the extracts was compared with a carci- 
nogenic polycyclic aromatic hydrocarbon, 3,4-bezno(a)pyrene, in 
mouse skin paintings. Although the experiments did not prove con- 
clusively that tumors in feral bullhead populations are universally 
caused by exposure to anthropogenic pollutants, nor did they reveal 
the identity of the causal agents of liver and/or skin neoplasms in 
either the Buffalo or Black rivers, they do strengthen the data base. 


5382 Polychlorinated dibenzodioxins and dibenzofurans 
in sediments from Siskiwit Lake, Isle Royale. Czuczwa, J.M.; 
McVeety, B.D.; Hites, R.A. (Indiana Univ., Bloomington). 
Chemosphere; 14: No. 6-7, 623-626(1985). Contract AC02- 
80EV 10449. 

Polychlorinated dibenzodioxins and dibenzofurans were 
found in sediment from Siskiwit Lake on Isle Royale, Lake Superi- 
or, a location which can receive only atmospheric inputs. The 
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source of these compounds is the atmospheric transport of dioxins 


and furans formed by the anthropogenic combustion of domestic 
and chemical waste. 


5383 Biogenic gases in sediments deposited since mio- 
cene times on the Walvis Ridge, south Atlantic Ocean. 
Meyers, P.A.; Brassell, S.C. (Univ. of Michigan, Ann 
Arbor). pp 69-80 of Planetary —_— Caldwell, D.E.; 
Brierley, J.A.; Brierley, C.L. (eds.). New York, NY; Van 
Nostrand Reinhold Company Inc. (1985). (CONF- 
8310249—). 
From 6. international symposium on environmental biogeo- 
cm 3 Santa Fe, NM, USA (10 Oct 1983). 
y draulic piston coring done during Deep Sea Drilling 
Project Leg 75 recovered, from under the Benguela upwelling off 
Namibia, biogenic sediments of Late Miocene to Holocene age con- 
taining up to 6% organic carbon. The highest concentrations of or- 
ganic carbon occur in Late Pliocene sediments at about 100 m sub- 
bottom, and concentrations become progressively less down to 290 
m. Abundant interstitial gases were found in sediments from depths 
between 130 m and 200 m. Methane was by far the dominant com- 
ponent of all gas samples, and the composition of C2 to Cs hydro- 
carbons showed little variation. Hydrogen sulfide was obnoxiously 
present. The gases evidently were formed by in situ microbial ac- 
tivity and did not migrate from deeper sediments. Their presence 
suggests the possibility of viable microbial populations to depths as 
great as several hundred meters in deep-sea sediments. 


5384 Methanogenesis in the sediments of inland waters: 
kinetics of methane production from methanol. Naguib, M. 
(Max-Planck-Institut fuer Limnologie, Plon/Holstein, West 
Germany). pp 100-111 of Planetary ecology. Caldwell, 
D.E.; Brierley, J.A.; Brierley, C.L. (eds.). New York, NY; 
Van Nostrand Reinhold Company Inc. (1985). (CONF- 
8310249—). 

_ From 6. international symposium on environmental biogeo- 
chi ; Santa Fe, NM, USA (10 Oct 1983). 

e kinetic parameters estimated for methane production 
from methanol with and without peptone in the sediments of Lake 
Plussee showed a common K/sub m/ of 17 mM methanol end-con- 
centration. The V/sub max/ values were different in fresh and aged 
sediments and were of the order 0.53 and 0.26 pmol/d/g wet wt, 
respectively. In the presence of peptone, the V/sub max/ increased 
in both types of sediments up to 0.83 » mol. Peptone not only 
caused the increase of V/sub max/ but also caused an increase in 
the total methane production and a shortening of the lag phase, es- 
pecially with aged sediments. The type of kinetic curves obtained, 
1/S vs. 1/V, would suggest that the methanogenesis in the sedi- 
ments might be subjected to some kind of noncompetitive inhibition 
that would be reduced or eliminated by the peptone effect. An at- 
tempt was made to evaluate the possible contribution of methane 
produced from methanol to the total methane produced in the lake. 
Advantage was taken of the fact that Lake Plussee has been thor- 
oughly studied and many parameters well estimated. Allowing for 
certain assumptions and considering some prevailing ecological fac- 
tors of Lake Plussee, it was estimated that methane from the metha- 
nol conversion could contribute as much as 50% of the total meth- 
ane produced in the lake. 


5385 Sources, transport, and degradation of organic 
matter components associated with sedimenting particles in 
Lake Michigan. Rice, C.P.; Meyers, P.A.; Eadie, B.J.; Rob- 
bins, J.A. (Univ. of Michigan, Ann Arbor). pp 123-136 of 
Planetary ecology. Caldwell, D.E.; Brierley, J.A.; Brierley, 
C.L. (eds.). New York, NY; "Van Nostrand Reinhold Com- 
pany Inc. (1985). (CONF-8310249—). 

From 6. international symposium on environmental biogeo- 
chemistry; Santa Fe, NM, USA o Oct 1983). 

Processes important to the dispersion and degradation of nat- 
ural and anthropogenic organic matter have been studied in Lake 
Michigan. Solvent-extractable compounds have been obtained from 
samples of atmospheric material, rainfall, surface microlayers, sedi- 
ment-trap contents, and bottom sediments in order to estimate the 
pathways of these organic compounds from input to eventual incor- 
poration in the lake bottom. PCBs and land-plant n-alkanes have a 
major source in atmospheric deposition, and most of the PCBs are 
introduced on particles through washout or dryfall. Good correla- 
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tions exist between PCBs and n-alkanes in the particulate phase of 
surface microlayers and atmospheric deposition. Fluxes of sedi- 
ment-trap contents agree with atmospheric inputs of PCBs and 
show augmentation of hydrocarbons from aquatic and land runoff 
sources. Trap fluxes also agree well with atmospheric inputs of the 
natural radionuclides 7Be and 1°’Cs. Near-bottom sediment traps 
reveal considerable resuspension of bottom sediments and suggest 
the possibility of repartitioning of organic components on the basis 
of the size of their carrier sediment particles. 


5386 Nondetrital and detrital metal transport 
in estuarine systems. Loring, D.H.; Rantala, R.T.T.; Morris, 
A.W.; Asmund, G. (Bedford Institute of Oceanography, 
Dartmouth, Nova Scotia). pp 137-155 of Planetary ecology. 
Caldwell, D.E.; Brierley, J.A.; Brierley, C.L. (eds.). New 
York, NY; Van Nostrand Reinhold Company Inc. (1985). 
(CONF-8310249—). 

From 6. international symposium on environmental biogeo- 
chemistry; Santa Fe, NM, USA (10 Oct 1983). 

Heavy metals and other elements are introduced into estua- 
rine environments in solution and as part of, or in association with, 
solid particles from natural and anthropogenic sources. This intro- 
duction occurs mainly via rivers but can occur through outfalls and 
dumping. Very little is known about the carriers and transport 
modes of these particulate metals or their response to estuarine con- 
ditions. Measurement of total particulate metal concentrations is a 
poor method of determining characteristics because part of the 
metal load is loosely bound to the particles and part is locked up 
physically or chemically, or both, in detrital particles and minerals. 
Selective chemical methods have been developed to partition the 
particulate metals into their loosely bound (nondetrital) and residual 
(detrital) phases. Using such techniques, detrital and nondetrital 
zinc (Zn), copper (Cu), lead (Pb), and cadmium (Cd) concentra- 
tions of particulate matter entering and within the St. Lawrence es- 
tuary (Canada), the Tamar estuary (United Kingdom), and those ar- 
tificially introduced into an Arctic fjord system on the west coast 
of Greenland are determined. The carriers, transport mode, and po- 
tential bio-availability of particulate metals entering and within 
these different systems are examined. 


5387 Binding of metallic ions to bacterial walls and ex- 
periments to simulate sediment diagenesis. Beveridge, T-.J. 
(Univ. of Guelph, Ontario). pp 156-168 of Planetary ecolo- 
gy. Caldwell, D.E.; Brierley, J.A.; Brierley, C.L. (eds.). 
New York, NY; Van Nostrand Reinhold Company Inc. 
(1985). (CONF-8310249—). 

From 6. international symposium on environmental biogeo- 
chemistry; Santa Fe, NM, USA (10 Oct 1983). 

The described experiments demonstrate the natural metal- 
binding capacity of cell walls and the tenacity of the binding during 
a laboratory simulation of low-temperature (100°C) diagenesis. 
These biological polymers with their bound metal stimulate and 
quicken mineral authigenesis. 


5388 Microbial manganese oxidation and trace metal 
binding in sediments: results from an in situ dialysis tech- 
nique. Kepkay, P.E. (Bedford Institute of Oceanography, 
Tlarseneety Nova Scotia). pp 195-209 of Planetary ecology. 
Caldwell, D.E.; Brierley, J.A.; Brierley, C.L. (eds.). New 
York, NY; Van Nostrand Reinhold Company Inc. (1985). 
(CONF-8310249—). 

From 6. international symposium on environmental biogeo- 
chemistry; Santa Fe, NM, USA (10 Oct 1983). 

Sediments associated with freshwater ferromanganese con- 
cretions in Lake Charlotte, Nova Scotia, contained microscopic 
precipitates of manganese and iron. These precipitates were dis- 
persed within the sediments and were found to be as rich in nickel, 
cobalt, and copper as deep-sea concretions. In addition, the devel- 
opment of the precipitates was associated with the microbial oxida- 
tion of manganese. Results from the deployment of poisoned and 
unpoisoned dialysis probes, or peepers, demonstrated that microbial 
manganese oxidation and nickel binding were closely associated, 
causing a fivefold enhancement of abiotic processes such as adsorp- 
tion. The microbial enhancement of copper binding was less pro- 
nounced due to organic-metal interactions in competition with man- 
ganese oxidation. Organic-metal interactions and oxidation both 
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may have been in effect during iron binding, but the relative impor- 
tance of the two processes could not be determined from the kinet- 
ic data. 


5389 In situ manganese (II) binding rates at the oxic/ 
anoxic interface in Saanich Inlet, B.C., Canada. Tebo, B.M.; 
Taylor, C.D.; Nealson, K.H.; Emerson, S. (Scripps Institu- 
tion of Oceanography, La Jolla, CA). pi PP 210-225 of Plane- 
tary ecology. Caldwell, D.E.; Brierley, J.A.; Brierley, C.L. 
(eds.). New York, NY; Van "Nostrand Reinhold Company 
Inc. (1985). (CONF-8310249—). 

From 6. international symposium on environmental biogeo- 
chemistry; Santa Fe, NM, USA (10 Oct 1983). 

The rate of manganese [Mn(II)] binding at the oxic/anoxic 
interface in Saanich Inlet, B.C., Canada, is enhanced by bacterial 
activities. In situ rates of manganese binding were measured in 
short-term experiments with a sampler incubation device (SID) that 
collects a water sample at depth, simultaneously mixes it with a ra- 
dioactive tracer [5*Mn(I}], and in a time-course fashion removes 
subsamples into syringes containing poisons to inhibit further bio- 
logical activity. Such measurements confirmed the rapid removal of 
Mn(iI) in the region just above the oxic/anoxic interface. The rate 
constants for dissolved Mn(II), computed from these direct rate 
measurements, were between 35.4/yr and 350.4/yr in agreement 
with those calculated from chemical models. The rates of Mn(II) 
binding in these SID deployments were significantly faster than the 
rates measured on ship in closed-bottle incubations in which no ex- 
Ogenous air was introduced (oxygen-limiting conditions), but were 
slower than the initial rates observed when the incubations were 
saturated with air. Thus, in such suboxic zones, where chemical pa- 
rameters may change rapidly on collection of a water sample, the 
SID provides a method of accurately estimating reaction rates in 
situ under conditions that closely approximate the real environ- 
ment. 


5390 Seasonal sulfate reduction and iron mobilization in 
estuarine sediments. Hines, M.E.; Spencer, M.J.; Tugel, J.B.; 
Lyons, W.B.; Jones, G.E. (Univ. of New Hampshire, 
Durham). p p 222-229 of Planetary ecology. Caldwell, D.E.; 
Brierley, fA: Brierley, C.L. (eds.). New York, NY; Van 
Nostrand Reinhold Company Inc. (1985). (CONF- 
8310249—). 

From 6. international symposium on environmental biogeo- 
chemistry; Santa Fe, NM, USA (10 Oct 1983). 

The study described here represents the compilation of se- 
lected data collected from a single site during 1978, 1979, 1980, and 
1982. These data are from three separate but related studies and are 
presented here to demonstrate the occurrence of large seasonal and 
annual variations in the remobilization of iron and the reduction of 
sulfate in an estuarine sediment. In addition, the influence of biotur- 
bation on iron dissolution is discussed. 


5391 Effect of dissimilatory sulfate reduction on specia- 
tion of zinc in freshwater sediments. Hornor, S.G.; Yoon, 
S.O. (Virginia Polytechnic Institute and State Univ., ’Blacks- 
burg). pp 230-238 of Planetary ecology. Caldwell, D.E.; 

Brierley, J.A.; Brierley, C.L. (eds.). New York, NY; Van 
Nostrand Reinhold Company Inc. (1985). (CONF- 
8310249—). 

From 6. international symposium on environmental biogeo- 
chemistry; Santa Fe, NM, USA (10 Oct 1983). 

The objective of this study was to determine the effect of 
dissimilatory sulfate (SO./sup =/) reduction on the speciation of 
zinc (Zn) in freshwater sediment. Dissimilatory sulfate reduction 
and metallic sulfide precipitation have been well documented in 
marine and estuarine systems, but such activity in fresh water has 
not been thoroughly studied. Although naturally occurring sulfate 
levels in fresh water are often insufficient to permit extensive sul- 
fate reduction, lake sediments as well as ground water and streams 
receiving industrial input from coal-related industries may contain 
sulfate levels great enough to permit such activity. 


sulfuretum, Hallberg, R.O.; Ba 
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5392 Mineralogical, morphological, and microbiological 
characteristics of tubercles in cast iron water mains as related 
to their chemical activity. Bigham, J.M.; Tuovinen, O.H. 
(Ohio State Univ., Columbus). pp 239-250 of Planetary ecol- 
ogy. Caldwell, D. E.; Brierley, J.A.; Brierley, C.L. (eds.). 
New York, NY; Van Nostrand Reinhold Company Inc. 
(1985). (CONF-8310249—). 

From 6. international symposium on environmental biogeo- 
chemistry; Santa Fe, NM, USA (10 Oct 1983). 

Despite the economic significance of pitting corrosion and 
pipeline tuberculation, relatively few studies have been directed at 
evaluating the agents and processes responsible for these phenom- 
ena. Likewise, pipeline tubeculation is known to result in both the 
chemical and microbiological degradation of water quality, but 
such events have rarely been characterized by actual analysis of tu- 
bercle material in failed distribution sections. The primary objective 
of this study was to examine the morphological, mineralogical, and 
microbiological characteristics of natural corrosion tubercles in 
order to better understand the geochemical and biotic interactions 
responsible for their formation. Evidence is also presented to indi- 
cate that tubercle materials show oxidant demand and support tri- 
halomethane formation upon suspension in water. 


Fractionation of stable sulfur isotopes in a closed 
gander, L.E. (Univ. of Stock- 
holm, Sweden). pp #3 85-296 of Planetary ecology. Caldwell, 
D.E.; Brierley, J.A.; Brierley, C.L. (eds.). New York, NY; 
Van Nostrand Reinhold Company Inc. (1985). (CONF- 
8310249—). 

From 6. international symposium on environmental biogeo- 
chemistry; Santa Fe, NM, USA (10 Oct 1983). 

Fractionation of stable isotopes at the sediment-water inter- 
face was studied, in situ, in closed systems over a period of 300 
days. Oxygen was consumed and a negative redox turnover took 
place after about 50 days. The reducing conditions were established 
at an Eh near -200 mv and a pH close to 7. The initial rate of sul- 
fate reduction was 5.7 x 10~* moles/l/yr and 8.5 x 10~* moles/1/yr 
for experiments I and II, respectively. The bacteria generated sul- 
fide into the supernatant at a rate corresponding to the depletion of 
sulfate. However, the very first release of sulfide was trapped in the 
sediment as metal sulfide. Photosynthetic sulfur bacteria developed 
and oxidized the sulfide at about twice the rate of sulfide formation. 
A balance between oxidizing and reducing processes of sulfur was 
established after about 200 days. Stable isotopes of sulfate and sul- 
fide in the supernatant were analyzed at about weekly intervals. 
The average k:/ke for the sulfate reduction during the initial state 
was 1.023. This result is in good agreement with theoretical evalua- 
tions of the fractionation process, but a lower value for the rate of 
sulfate reduction would be expected in comparison with other in- 
vestigations. 


5394 Fate of sulfate in a soft- , acidic lake. Baker, 
L.A.; Brezonik, P.L. (Univ. of Minnesota, Minneapolis). pp 
297-306 of Planetary ecology. Caldwell, D.E.; Brierley, 
J.A.; Brierley, C.L. (eds.). New York, NY; Van Nostrand 
Reinhold Company Inc. (1985). (CONF-8310249—). 

From 6. international symposium on environmental biogeo- 
chemistry; Santa Fe, NM, USA (10 Oct 1983). 

Laboratory experiments and field studies show that sulfate is 
not a conservative ion in McCloud Lake, a small acidic lake in 
north-central Florida. From 50% to 72% of the input SOQ.” was 
removed by sediment columns designed to simulate ground-water 
flow to the lake. Although column-inflow water ranged in pH from 
3.2 to 6.8, column effluent was buffered by internal mechanisms to 
pH 5-6. Batch experiments indicate that SQ,* adsorption by the 
lake sediments is unimportant. Pore-water analyses of dissected pro- 
fundal sediment cores showed SO,7 decreased from 150 to ispeq/l 
in the top 10 cm. Calculations based on Fick's law suggest a diffu- 
sive flux of 72 meq/m?-yr of SQ,? in the sediments. Mass-balance 
calculations show that 37% to 72% of the input SQ,? to the lake is 
lost to internal sinks. These results suggest that biological reduction 
is an important sink for SO,” and an important mechanism for acid 
neutralization in soft-water lakes. 
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Geochemical conditions in the ground water envi- 
pone Matthess, G. (Kiel Univ., West Germany). pp 347- 
355 of Planetary ecology. Caldwell, D.E.; Brierley, J.A.; 
Brierley, C.L. (eds.). New York, NY; Van Nostrand Rein- 
hold reer Inc. (1985). (CONF-83 10249—). 
6. international symposium on environmental biogeo- 
onium Santa Fe, NM, USA (10 Oct 1983 
Ground water is a part of the hydro! ogical cycle. It occurs 
below the water table in permeable geologic formations (aquifers). 
The hydrogeological conditions are defined by the hydraulic con- 
ductivity and porosity of the aquifers, the presence of impermeable 
rocks, the position of the water table, and the hydraulic gradient. 
The residence time of ground water is controlled by the flow ve- 
locities and the dimensions of the aquifer system. The geochemical 
properties of ground water are described by temperature, pH 
values, and general data of the dissolved constituents. They are 
controlled by the nature of soils and rocks through which the 
water passes along its subterranean flow path and by various geo- 
chemical, physical, biochemical, and biophysical processes. The 
concentration of dissolved substances is generally due to dissolu- 
tion, degradation, and hydrolytic processes, which are frequently 
controlled by pH and Eh. The redox conditions in ground water 
are dependent on oxygen-consuming reactions involving the break- 
down of organic substances and the oxidation of reduced inorganic 
substances. Microorganisms play an important part in these reac- 
tions. The efficiency of the oxygen supply from the atmosphere due 
to diffusion and flow dispersion and the rate of oxygen-consuming 
processes control whether there are anaerobic or aerobic conditions 
in the ground water. 


5396 Evidence for zones of biodenitrification in British 
aquifers. Foster, S.S.D.; Kelley, D.P.; James, R. (Institute of 
Geological Sciences, Wallingford, England). pe. 356-369 of 
Planetary ecology. Caldwell, D.E.; Brierley, J.A.; Brierley, 


C.L. (eds.). New York, NY; Van Nostrand Reinhold Com- 
pany Inc. (1985). (CONF-8310249—). 


From 6. international symposium on environmental biogeo- 
chemistry; Santa Fe, NM, USA (10 Oct 1983). 

Ground water provides more than 30% of the British pota- 
ble water supply and in excess of 60% in some of the flatter and 
drier provinces in eastern England. Consolidated sedimentary geo- 
logical formations give rise to fissured porous aquifers of regional 
extension. In the unconfined areas of these aquifers, ground waters 
have high or rising nitrate concentrations, already widely in excess 
of 10 mg N/1 and locally above 15 mg N/1. This problem has been 
shown to derive largely from increasing nutrient-leaching losses 
from cultivated soils, subjected to progressively more intensive 
arable cropping. Significant resources of low (or zero) nitrate (and 
otherwise uncontaminated) ground water exist, however, mainly, 
although not exclusively, in areas where the aquifers are confined 
by argillaceous strata or glacial tills. In these zones, ground-water 
flow is generally slower than in the unconfined zones. However, 
ground-water circulation has been, and is being, induced by water- 
supply abstraction. The magnitude, evolution, and security of these 
low-nitrate ground-water resources is of considerable importance to 
water-supply interests. This paper reviews the evidence for biodeni- 
trification (nitrate reduction to nitrogen or nitrous oxide gases or to 
some intermediate product, such as nitrite or ammonia) being re- 
sponsible for the low-nitrate ground waters. 


5397 Microbial involvement in trace organic removal 
during rapid infiltration recharge of ground water. Hutchins, 
S.R.; Tomson, M.B.; Ward, C.H. (Rice Univ., Houston, 
TX). pp 370-382 of Planetary ecology. Caldwell, D.E.; 
Brierley, J.A.; Brierley, C.L. (eds.). New York, NY; Van 
Nostrand Reinhold Company Inc. (1985). (CONF- 
8310249—). 

From 6. international symposium on environmental biogeo- 
chemistry; Santa Fe, NM, USA (10 Oct 1983). 

Trace organic transport was examined in several rapid infil- 
tration sites in the US. It was found that many wastewater trace 
organics are completely or mostly removed by the treatment proc- 
ess, although detectable concentrations of recalcitrant compounds 
are still present in the associated ground waters. In this study, trace 
organic transport and fate were evaluated using soil columns in a 
series of tests designed to address the effects of microbial adapta- 
tion and involvement in trace organic removal. 
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5398 Nutrient concentrations in ground waters from 
Bermuda: anthropogenic effects. Simmons, J.A.K.; Jickells, 
7 aa} A.; Lyons, W.B. (Bermuda Biological Station for 

Ferry Reach). Oa 398 of Planetary ecology. 
Caldwell, D.E.; Brierley, a3 Brierley, C.L. (eds.). New 
York, NY; Van Nostrand Reinhold Company Inc. (1985). 
(CONF-8310249—). 

From 6. international symposium on environmental biogeo- 
chemistry; Santa Fe, NM, USA (10 Oct 1983). 

The purpose of this study was (1) to investigate some of the 
primary chemical constituents (such as nutrient compounds, nitrate, 
nitrite, ammonium, and phosphate) present in Bermuda ground 
waters, (2) to determine their sources, and (3) to establish whether 
or not they indicate any potential threat to human health. High 
levels of nitrogenous compounds have long been an indication of 
sewage pollution. Virtually all of Bermuda's domestic waste is dis- 
posed of via unlined subsurface cesspits that, in order to avoid emp- 
tying, are specially designed to promote seepage into the limestone 
bedrock. The physical mixing processes controlling these nutrient 
concentrations in the aquifer and the geochemical mechanisms by 
which they are removed will also be considered. Phosphate, for ex- 
ample, is the limiting nutrient in the Bermuda marine environment. 
This compound reacts quite strongly with calcium carbonate. Phos- 
phate-calcium carbonate reactions may provide a mechanism that 
inhibits eutrophication processes in Bermuda's inshore waters. 31 
references, 5 figures, 1 table. 


5399 In situ characterization of microorganisms indige- 
nous to water-table Balkwill, D.L.; Ghiorse, W.C. 
(Florida State Univ., Tallahassee). pp 399-408 of Planetary 
ecology. Caldwell, D.E.; Brierley, J.A.; Brierley, C.L. 
(eds.). New York, NY; Van Nostrand Reinhold Company 
Inc. (1985). (CONF-8310249—). 

From 6. international symposium on environmental biogeo- 
chemistry; Santa Fe, NM, USA (10 Oct 1983). 

Water-table aquifers are environmentally significant because 
they contain ground water reserves that represent most of the fresh 
water available for irrigation or consumption. With the occurrence 
of organic pollutants in ground waters becoming an increasingly 
widespread problem it is important to define and develop an under- 
standing of factors that affect groundwater quality. In 1979, efforts 
were initiated to obtain more detailed information on the aquifer 
microflora by direct observation of in situ microorganisms in sub- 
surface samples. Traditional cultural methods were deemed mostly 
unsuitable for these initial studies because they were not likely to 
select for many of the significant organisms in subsurface samples. 
Instead, light- and electron-microscopy methods for direct observa- 
tion of microbial cells in surface soils were modified for application 
to subsurface materials. The present report reviews the information 
regarding the characterization of microorganisms in water-table aq- 
uifer materials that have been obtained with this approach. 


Historical record of polychlorinated dibenzo-p- 
dioxins and dibenzofurans in Swiss lake sediments. Czuczwa, 
J.M.; Niessen, F.; Hites, R.A. (Indian Univ., Bloomington). 
Chemosphere; 14: No. 9, 1175-1179(1985). 

Polychlorinated dibenzo-p-dioxins (PCDD) and polychlori- 
nated dibenzofurans (PCDF) were found in annually laminated 
sediments from Lakes Zurich, Baldegg, and Lugano in Switzerland. 
Octachlorodibenzo-p-dioxin (OCDD) predominated, averaging ap- 
proximately 1.3 ppb. The congener distribution indicated that com- 
bustion was the source of PCDD and PCDF in these sediments. In 
these data sediment cores, the authors found that PCDD and 
PCDF were absent from the sediments before about 1945, but in- 
creased thereafter. 
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5203 Radioactive Materials Monitoring And Transport 


REFER ALSO TO CITATION(S) 3442, 3488, 3526, 3528, 3529, 3530, 5241, 
5242, 5373, 5385, 5673 


5401 (AEA-TECDOC—380) International Laboratory 
of Marine Radioactivity biennial report, 1983-1984, (Interna- 
tional Atomic Energy Agency, Monaco-Ville Nris (0s 
Lab. of Marine Radioactivity). Jun 1986. ca 
Sales Only), PC A06/MF A0Ol1. File Number E7100027 
The report contains the results of the scientific tasks carried 
out in 1983-1984 by the International Laboratory of Marine Radio- 
activity at Monaco. The methods development and analytical qual- 
ity assurance for radionuclide measurements, studies for evaluating 
environmental impacts of radionuclide releases into the sea, contri- 
bution to international marine pollution monitoring and research in- 
cluding special missions are presented. The 47 papers are published 
in summary form. 


(IAEA-TECDOC—380, pp 25-27) Vertical trans- 
soct-of tainamehien th fon taper eae kee 
cific Ocean. Fowler, S.W.; Ballestra, S.; La Rosa, J.; Gas- 
taud, J. Jun 1986. NTIS (Us Sales Only), PC A06/MF AOI. 
File Number DE87700127. 

In International Laboratory of Marine Radioactivity biennial 
report, 1983-1984. 


(AEA-TECDOC—380, pp 31-33) Vertical trans- 
iat studies in the coastal Mediterranean. Fowler, S.W.; 
Heussner, S.; Heyraud, M.; La Rosa, J.; Bojanowski, R. Jun 
1986. NTIS (US Sales Only), PC A06/MF AOI. File 
Number DE87700127. 

In International Laboratory of Marine Radioactivity biennial 
report, 1983-1984. 


5404 (IAEA-TECDOC—380, pp 33-35) Remineraliza- 
tion of radionuclides and trace metals from biogenic particles. 
Fowler, S.W.; La Rosa, J. Jun 1986. NTIS (US Sales Only), 
PC A06/MF AO0O1. File Number DE87700127. 

In International Laboratory of Marine Radioactivity biennial 
report, 1983-1984. 


5405 ((AEA-TECDOC—380, BP. p 35-37) Sedimentation 
of particulate matter in the ocean. grave, B.T. (Bedford 
Inst. of Oceanography, Dartmouth, Nova Scotia, Canada). 
Jun 1986. NTIS (US Sales Only), PC A06/MF AO01. File 
Number DE87700127. 

In International Laboratory of Marine Radioactivity biennial 
report, 1983-1984. 


5406 (AEA-TECDOC—380, pp 41-42) Americium 
particle formation in freshwater. Fisher, N.S. Jun 1986. 
NTIS (US Sales Only), PC A06/MF A0O1. File Number 
DE87700127. 

In International Laboratory of Marine Radioactivity biennial 
report, 1983-1984. 


5407 (IAEA-TECDOC—380, pp 58-60) Comparative 
studies of the fate of radionuclides released into different 
marine environments. Holm, E.; Bojanowski, R.; Ballestra, 
S.; Gastaud, J.; Oregioni, B; Lo J.J. Jun 1986. NTIS 
(Us Sales Only), PC AO06, AOl. File Number 
DE87700127. 

In International Laboratory of Marine Radioactivity biennial 
report, 1983-1984. 


(IAEA-TECDOC—380, pp 60-62) Measurements 
of Pu in fallout samples collected et Monaco. Ballestra, S.; 
Barci, G.; Holm, E.; Gastaud, J. Jun 1986. NTIS (US Sales 
Only), PC A06/MF A01. File Number DE87700127. 
In International Laboratory of Marine Radioactivity biennial 
report, 1983-1984. 
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(IAEA-TECDOC—380, 63-65) Behaviour of 
western Mediterranean 


estra, S.; Bojanowski, 


d 
3 


5410 (IAEA-TECDOC—380, PP ne an Influence of 

assimilation and americium in 

5 Teyssie, J.L. Jun 1986. NTIS (US 

Sales Only), PC A06/MF A001. File Number DE87700127. 

In International Laboratory of Marine Radioactivity biennial 
report, 1983-1984. 


(IAEA-TECDOC—380, pp 47-49) Potential use 
of Hopp levels (and “°Po/?"°Pb ratios) as natural tracers of 
the diet of marine organisms. Cherry, R.D.; Heyraud, M. 
(Cape Town Univ., South Africa. t. of Physics; Interna- 
tional Atomic Energy Agency, Monaco-Ville, Monaco. 
Lab. of Marine Radioactivity). Jun 1986. NTIS’ (US Sales — 
Only), PC A06/MF A01. File Number DE87700127. 

In International Laboratory of Marine Radioactivity biennial 
report, 1983-1984. 


5412 (CAEA-TECDOC—380, pp 68-70) eg: me 
studies on sediment-animal transfer processes for long-lived 
radionuclides. Aston, S.; Fowler, S.W.; Parsi, P. Jun 1986. 
NTIS (US Sales Only), PC A06/MF AOI. File Number 
DE87700127. 

In International Laboratory of Marine Radioactivity biennial 
report, 1983-1984. 


5413 (AEA-TECDOC—380, pp 70-72) es of 

241m and *7Pu between organic biogenic 

ments. Hargrave, B.T. (Bedford Inst. of Ocean Ocemogray 

Dartmouth, Nova Scotia, Canada). Jun 1986. 

Sales Only), PC A06/MF AO1. File Number DES TIO0(27 
In International Laboratory of Marine Radioactivity biennial 

report, 1983-1984. 


5414 (AEA-TECDOC—380, pp a: Study of dis- 
tribution of uranium and thorium isotopes in bioturbation. 
Whitehead, N.E.; Parsi, P.; Navarro, M.C.; Vaugelas, J. 
(International Atomic Energy Agency, ‘Monaco-Ville, 
Monaco. Lab. of Marine Radioactivity; Nice Univ., Lab. of 
Marine Ecology, France). Jun 1986. NTIS (US Sales Only), 
PC A06/MF AO1. File Number DE87700127. 

In International Laboratory of Marine Radioactivity biennial 
report, 1983-1984. 


5415 (ORNL/TM—10155) Environmental data package 
ee eenaaall Ga se cas ek, ee 
termediate-level liquid waste transfer line, and the liquid 
waste pilot pit area. Davis, E.C.; Shoun, R.R. (Oak Ridge 
National Lab., TN (USA)). Sep 1986. Contract AC05- 
840R21400. 100p. NTIS, PC A05/MF A011; 1; GPO Dep. 
File Number D 37002332. 

The Oak Ridge National Laboratory Remedial Action Pro- 
gram has determined through its review of past environmental stud- 
ies that Solid Waste Storage Area Four (SWSA-4) continually re- 
leases radioactivity to White Oak Creek and therefore requires ap- 
plication of the site stabilization and remedial actions outlined 
ander the 300m provisions of the Resoerce Conservation and Re- 
covery Act. Under these provisions, a Remedial Investigation/Fea- 
sibility Study (RI/FS) forms the basis for determining the extent of 
actions. This report assembles available historical and environmen- 
tal data relative to the SWSA-4 waste area grouping (WAG), 
which includes the 9.3-ha SWSA-4 site, the adjacent abandoned in- 
termediate-level liquid waste transfer line, and the experimental 
pilot pit area. The rationale for grouping these three waste manage- 
ment units into the SWSA-4 WAG is the fact that they each lie in 
the same hydrologic unit and share a common tributary to White 
Oak Creek. The results of this compilation demonstrate that al- 
though a considerable number of studies have been carried out in 
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SWSA-4, needs such as installation of water quality wells and con- 
tinued monitoring and reporting of hydrologic data still exist. These 
needs will become even more critical as the RI/FS process pro- 
ceeds and remedial measures for the site are considered. Fewer 
studies have been carried out to characterize the extent of contami- 
nation at the waste transfer line and the pilot pit area. Alternatives 
for characterizing and stabilizing these two minor components of 
the SWSA-4 WAG are presented; however, extensive remedial ac- 
tions do not appear to be warranted. 


5416 ee ae Test ae for gross 
alpha-particle activity in drinking water: interlaboratory col- 
laborative study. Whittaker, E.L. (Lockheed 

and Management Services Co., Inc., Las Vegas, NV 
(USA)). Aug 1986. 64p. NTIS, PC A04/MF AOl. 

Gross alpha-activity values were calculated with four differ- 
ent alpha-emitting radionuclide standard counting efficiencies to see 
which standard was best for gross alpha activity determinations. 
Thorium-230, a pure alpha emitter, appeared to be the best standard 
for gross alpha counting efficiency. A secondary purpose in the 
study was to see how well the Ra-226 concentration of a drinking- 
water sample could be estimated from an early gross alpha count 
subtracted from a late gross alpha count and calculated from the 
equation provided in the test procedure. The method for gross 
alpha-particle concentration measurement eliminates the dissolved 
solids interference problem (which is a significant problem for the 
EPA-approved method) and provides for greater sensitivity by al- 
lowing for the use of much larger samples in the analysis. 


5417 (PB—86-239423/XAB) Drinking-water criteria 
document for radon (draft). Scientific review. (Environmental 
Protection Agency, W: DC (USA). Office of 
Drinking Water). Jun 1985. 234p. NTIS, PC Al1/MF AO1. 
The Office of Drinking Water (ODW), U.S. Environmental 
Protection Agency has prepared a Drinking Water Criteria Docu- 
ment on Radon. The document is an extensive review of radon on 
the following topics: Physical and chemical properties; Toxicokine- 
tics and human exposure; Health effects of radon; Mechanisms of 
toxicity of radon; Quantification of toxicological effects. 
5418 (PB—86-241049/XAB) Drinking-water-criteria 
document for uranium. Scientific review. (Environmental 
Protection Agency, Washington, DC (USA). Office of 
Drinking Water). Apr 1985. 198p. NTIS, PC A09/MF AO1. 
The Office of Drinking Water (ODW), U.S. Environmental 
Protection Agency has prepared a Drinking Water Criteria Docu- 
ment on Uranium. The document is an extensive review of uranium 
on the following topics: Physical and chemical properties; Toxico- 
kinetics and human exposure; Health effects; Mechanisms of toxici- 
ty; Quantification of toxicological effects. 


(PB—86-241379/XAB) Drinking-water-criteria 
document for man-made radionuclide occurrence (MMRD) 
(draft). (Environmental Protection Agency, Washi 
DC (USA). Office of Drinking Water). Jun 1985. 164p. 
NTIS, PC A08/MF AO1. 

The Office of Drinking Water (ODW), U.S. Environmental 
Protection Agency has prepared a Drinking Water Criteria Docu- 
ment on Man-Made Radionuclide Occurrence (MMRO). This Cri- 
teria Document is an extensive review of the following topics: 
Physical and chemical properties of man-made radionuclides, Tox- 
iocokinetics and human exposure to MMRO, Health effects of 
MMRO, Mechanisms of toxicity of MMRO; Quantification of toxi- 
cological effects of MMRO. 


5204 Thermal Effluents Monitoring And Transport 


5420 (BFR-R—149-1985) Environmental impacts of heat 
extraction from rock and ground water. Olofsson, B.; Erics- 
son, L.O. (Statens Raad foer Byggnadsforskning, Stockholm 
(Sweden)). 1985. 142p. (in Swedish). NTIS (US Sales 
Only), PC A07/MF AO1. File Number DE87750114. 

The objective of this project has been to clarify possible and 
observed environmental effects associated with the abstraction of 
heat from rock or groundwater for use as a heat source for heat 
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pumps. The work has consisted of studies of the literature, a ques- 
tionnaire that has been sent to 230 owners of energy wells, and ac- 
quisition and processing of water chemistry data from 25 local au- 


The results from the questionnaire have shown that build-up of de- 
posits in energy wells and heat pump hardware is common. Water 


ten of the groundwater sources investigated. 


(@OE/ER/60197—9) Surging as a potential re- 
sponse of ice sheets to CO2-induced changes in the polar envi- 
ronment, 1985- 


Progress report, September 

Radok, U.; Lingle, C.S. (Colorado Univ., Boulder (USA). 
Cooperative Inst. for Research in Environmental Sciences). 
Aug 1986. Contract AC02-84ER60197. 23p. NTIS, PC 
A A01; 1; GPO Dep. File Number DE87000415. 

The past year has brought the Project within sight of its 
twin objectives - an assessment of the current potential for Antarc- 
tic surges that would affect sea level, and the development of im- 
proved models for simulating the ice sheet behavior in response to 
CO,-induced ing. Revised plans for the conclusion of the 
Project, during the remainder of 1986 and a five-month no-cost ex- 
tension, have been made both necessary by personnel changes and 
desirable for the full exploitation of results. 


5422 (CE-Trans—8240) Effects of thermal pellution on 
the respiratory rate and heart beat of some fishes. Jiang, 
L.F.; Cao, C.H. (Central Electricity Generating Board, 
London (UK). Translations Section). 1986. Translated from 
Environment Sciences; 6: No. 3. 14p. NTIS (US Sales 
Only), MF A01. File Number DE87900070. 

The study of the effect of thermal pollution on the respira- 
tion and heart beat of certain fishes has definite implications on the 
biology of water pollution, the standard of observation and meas- 
urement of temperature of environmental surface water, and the 
standard for water used by the fisheries. In recent years, due to the 
rapid development of Electricity generating industry, the question 
of thermal pollution by hot effluent water has aroused the attention 
of the departments concerned, both in this country and abroad. 
This article concentrates on introducing the experimental results of 
the study of the effect of increases in water temperature, and the 
effect of water containing mercury, cadmium, copper, and lead on 
the respiration and heart beats of Grass, Silver, and Gold Carps. At 
the same time, by referring to publications from abroad, it endeav- 
ors to establish a standard for the temperature of areas of fresh 
water in our country. 


5205 Site Resource And Use Studies 
REFER ALSO TO CITATION(S) 3442 


5423 (TVA/ONRED/AWR—86/12) Effects of proposed 
water supply withdrawals on fish habitat in the Piney River. 
Hill, D.M.; Hauser, G.E. (Tennessee Valley Authority, 
Norris (USA)). Jan 1986. 13lp. NTIS, PC A07/MF AOl. 
File Number DE87900077. 

It has been proposed that the city of Dickson, Tennessee, be 
allowed to locate a new municipal raw water intake on the West 
Fork Piney River immediately above the confluence of the East 
and West Forks. The objective of this project was to predict the 
impact of withdrawing 2 and 4 mgd from the West Fork Piney 
River on the suitable habitat of important sport and forage fish spe- 
cies in the Piney River. Field measurements of depth, velocity, sub- 
strate, and cover at two representative sites were combined with a 
hydraulic and habitat model to determine habitat impacts. The hy- 
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draulic model was used to simulate depth and velocity with and 
without the proposed water supply withdrawals under average and 
drought flow conditions. Target species selected to represent the 
fishes of the Piney River in this analysis were rainbow trout, small- 
mouth bass, rock bass, stonerollers, and rainbow darters. The maxi- 
mum impact of the proposed withdrawals was on stonerollers. 
Using average flows during the critical period, stonerollers are pro- 
jected to suffer a 14% decrease in suitable adult habitat with a 2 
mgd withdrawal and a 27% decrease with a 4 mgd withdrawal at 
one of the sites analyzed. These percentages increase to 27% and 
29% for withdrawals of 2 mgd and 2.25 mgd during drought condi- 
tions on the upstream site and 44% and 47% on the lower site. 


5424 (TVA/ONRED/LER—86/53) ae in- 
vestigations in the Watauga Reservoir, Carter and Johnson 
Counties, Tennessee. Boyd, C.C. Ir. (Tennessee Univ., 
Knoxville (USA). Dept. of Anthropology). 1986. 223p. 
NTIS, PC E09/MF AO1. File Number DE87900080. 

As a result of a 41 m lake drawdown, archaeological investi- 
gations were conducted in the Watauga Reservoir in 1983-1984 to 
identify prehistoric archaeological sites, to test some of these sites 
to recover datable remains, and to document reservoir inundation 
and drawdown impacts on archaeological sites. Reservoir inunda- 
tion and drawdown impacts were severe on many sites, with ero- 
sion, deflation and movement of artifacts noted on sites with slopes 
steeper than 5° One-hundred and twelve sites and six single artifact 
loci were exposed in the upper half of the reservoir, and 10 sites 
were tested. Three features, and their associated artifacts were ra- 
diocarbon dated. Diagnostic lithic and ceramic artifacts represent- 
ing the Paleoindian (10,000 to 8000 B.C.) through Late Prehistoric/ 
Protohistoric (A.D. 1500 to 1600) periods were recovered. Lithic 
tools were primarily produced from locally available quartzite and 
chalcedony lithic resources, and projectile point morphologies were 
generally comparable to previously defined types from East Ten- 
nessee, Southwest Virginia and Western North Carolina. Ceramic 
artifacts were primaily tempered with either quartz, grit, sand, lime- 
stone or soapstone aplastic inclusions, and were also generally com- 
parable to previously defined types from the tri-state area. Howev- 
er, greater variability was noted in temper/surface treatment combi- 
nations for ceramic artifacts from the Late Prehistoric and Proto- 
historic periods. The results of the Watauga Project provide a basis 
for future research in the area, particularly on problems of prehis- 
toric cultural interaction in the adjoining portions of North Caroli- 
na and Virginia. 


53 ENVIRONMENTAL-SOCIAL ASPECTS 
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5302 Assessment Of Energy Technologies 
REFER ALSO TO CITATION(S) 4041, 5340, 5341 


5425 (ANL/EES-TM—278) Environmental assessment 
of an aircraft conversion, Montana Air National Guard, 
Great Falls, Montana. Williams, G.; Policastro, A.; Krum- 
mel, J.; Pearl, R.; Trevorrow, L.; Hoffecker, J. (Argonne 
National Lab., IL (USA)). Aug 1986. Contract W-31-109- 
ENG-38. 47p. NTIS, PC A03/MF A01; 1; GPO Dep. File 
Number DE87000186. 

It is proposed that the 120th Fighter Interceptor Group of 
the Montana Air National Guard convert from 18 F-106 to 18 F-16 
aircraft. Associated with this conversion are building modifications, 
land acquisition, and facility construction. The environmental as- 
sessment determined that the primary impacts of the conversion 
would be positive. Noise modeling using the NOISEMAP method- 
ology showed that the maximum noise reduction, resulting from the 
conversion, at any ground receptor point is about 5 dB on the L/ 
sub dn/ scale. The noise reductions vary with the distance of a re- 
ceptor point from the runways - the greater the distance, the small- 
er the noise reduction. Conversion to the F-16 prior to completion 
of a “hush house” would result in a temporary increase in noise to 
the southeast of the airport over a commercial and industrial area. 
In addition, total air pollutant emissions from aircraft operations 
would be reduced as a consequence of the conversion. No signifi- 
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cant adverse impacts are predicted as a result of the conversion 
from F-106s to F-16s. 


5303 Environmental Impact Statements 


REFER ALSO TO CITATION(S) 3386 


55 BIOMEDICAL SCIENCES, BASIC 
STUDIES 


5501 Behavioral Biology 


(AEA-TECDOC—371, pp 225-236) In vivo 
eathtis of tea uteiien of meatlin sitll ty testes ae 
selenium-75 labelled third stage larvae (L*). Kwansa, H.A.E.; 
Murrell, K.D. (Maryland Univ., College Park, USA. t. 
of Chemistry; Animal Parasitology Inst., Beltsville, k 
USA). May 1986. NTIS (US Sales Only), PC Ai2/MF A001. 
File Number DE87700023. 

In Nuclear and related techniques in parasitology. A labora- 
tory manual. 

The migration of larval Strongyloides ratti in the rat has 
been generally believed to conform to the “skin-lung-intestine” 
pathway commonly associated with skin ing nematodes of 
the order Strongylida and family Strongyloididae. In this study an 
autoradiographic technique is used in conjunction with ordinary ra- 
dioassay procedures to investigate the route of migrating larval 
Strongyloides ratti and to determine the exact site of inhibition of 
this nematode in immune rats. Autoradiography offers two major 
advantages over instrumental radioassay: it is far more sensitive and 
provides direct evidence of the association of radioactivity and 
parasite in specific tissue. 8 refs, 5 figs, 2 tabs. 


5427 (IAEA-TECDOC—371, pp 237-241) Autoradio- 
graphic analysis of acquired resistance to Schistosoma man- 
soni infection. Mangold, B.L.; Dean, D.A. (Naval Medical 
Research Inst., Bethesda, MD, USA). May 1986. NTIS (US 
Sales Only), PC A12/MF A0O1. File Number DE87700023. 

In Nuclear and related techniques in parasitology. A labora- 
tory manual. 

The autoradiographic detection of ™Se-labelled schistosomes 
in host tissue provides a useful means of tracking and quantifying 
worm populations during migration, and of studying their fate in 
immune hosts. The described procedures currently in use are simple 
and reliable. 15 refs. 


5502 Biochemistry 


REFER ALSO TO CITATION(S) 3619, 3620, 3621, 3623, 4456, 5387, 5459, 
5565, 5623, 5626 


5428 (CONF-860785—1) Multiple forms of calcium-de- 
pendent proteinase in crustacean muscle. Mykles, D.L.; Skin- 
ner, D.M. (Colorado State Univ., Fort Collins (USA). Dept. 
of Zoology; Oak Ridge National Lab., TN (USA)). 1986. 
Contract AC05-840R21400. 7p. NTIS, PC A02/MF AO}; 1; 
GPO Dep. File Number DE87001818. 

From International symposium on adaptive mechanisms of 
muscle; Szeghed, Hungary (6 Jul 1986). 

Four caicium-dependent proteinase (CDP) activities in lob- 
ster muscles have been resolved by high performance liquid chro- 
matography. These activities differ in molecular weight and net 
charge. Though optimum activity occurred at high (5 and 10 mM) 
calcium at pH 6.8, the enzymes differ in activation at lower calcium 
concentrations. Only one of the CDPs is active at 100 »M calcium; 
none are active at 10 ~M and below. Although all four CDPs are 
inhibited by the cysteine proteinase inhibitors leupeptin, E-64, and 
iodoacetamide, they show a differential response to the aspartic 
proteinase inhibitor pepstatin and the serine proteinase inhibitor 
PMSF. In contrast to CDPs from vertebrate tissues, crustacean 
muscles contain multiple forms that require calcium at millimolar 
levels. 17 refs., 6 figs. 
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5429 (CONF-860785—2) Multiple isoforms of myofibril- 

lar proteins in crustacean muscle: evidence for two slow fiber 

types. Mykles, D.L. (Oak Ridge National Lab., TN (USA); 

Colorado State Univ., Fort Collins (USA). t. of Zoolo- 

By). 1986. Contract AC05-840R21400. 6p. S, PC A02/ 
A01; 1; GPO Dep. File Number DE87001817. 

From International symposium on adaptive mechanisms of 
muscle; Szeghed, Hungary (6 Jul 1986). 

Four distinct patterns of myofibrillar proteins, extracted 
from fast and slow muscles of the lobster, Homarus americanus, are 
distinguished by different assemblages of regulatory and contractile 
protein variants. Multiple isoforms of troponin-T, -I, and -C, para- 
myosin, and myosin light chains occur in six muscles of the claws 
and abdomen. Analysis of glycerinated fibers from the claws of lob- 
ster and land crab, Gecarcinus lateralis, show that more than one 
isoform is expressed in a single fiber, forming unique assemblages 
by which subgroups can be discriminated within the broader cate- 
gories of fast and slow fibers. 9 refs., 3 figs. 


5430 (CONF-8307124—, 301-317) Tools of genetic 

Hood, L.E. ( ‘ornia Institute of Technolo- 

, Pasadena). 1984. NTIS, PC A18/MF A0O1. File Number 
86010571. Contract FG06-83ER60146. 

From Conference on genetic control of environmental pol- 
lutants; Seattle, WA, USA (31 Jul 1983). 

Several advances in biotechnology have revolutionized the 
way fundamental biological problems are approached. Three of 
these relatively recently developed disciplines in biotechnology - 
recombinant DNA, microchemical instrumentation, and monoclonal 
antibodies - are discussed. Striking synergies that arise from their 
interactions are pointed out. These synergies will revolutionize bio- 
logical research in the near future. Examples are provided from the 
health sciences. Many similar applications to genetic manipulation 
of microorganisms for biodegradation of industrial and agricultural 
pollutants are possible. This paper reviews in general terms the 
basic approaches underlying the recombinant DNA, the microche- 
mical instrumentation, and the monoclonal antibody technologies. 
13 refs., 16 figs., 1 tab. 


(DOE/ER/12029—T1) Genetics of bacteria that 
utilize one-carbon compounds. Progress report, November 1, 
1985-October 31, 1986. Hanson, R.S. (Minnesota Univ., Na- 
varre (USA). Gray Freshwater Biological Inst.). Oct 1986. 
Contract AC02-82ER12029. 22p. NTIS, PC A02/MF AOI; 
1; GPO Dep. File Number DE87001924. 

Three major regions of the M. organophilum strain XX 
genome are required for expression of active methanol dehydrogen- 
ase (MDH). Clustered within these regions are at least eleven 
genes. Western blots indicate that variable amounts of inactive 
MDH are produced by different mutants. With the exception of 
group V-C, the level of inactive MDH is consistent for mutants 
within any one of the eleven subgroups. Group V-C contains the 
structural gene. Identification of this gene has been verified by an 
identification of a fusion protein that cross reacts with anti- MDH 
antibodies. Work has commenced to define the location and se- 
quence of the structural gene regulatory sequences, which reside on 
a 2.5 kb Smal restriction fragment. An additional four unlinked re- 
gions of the M. organophilum that encode enzymes required for the 
assimilation of formaldehyde have also been identified. 8 refs., 5 
figs., 5 tabs. 


5432 (DOE/EV/04267—T3) [Comparative mutagenesis 
of human cells in vivo and in vitro]. Progress report, January 
1-December 30, 1985. (Massachusetts Inst. of Tech., Cam- 
bridge (USA) 1985. Contract AC02-77EV04267. 56p. 
NTIS, 04/MF AOl1; 1; GPO Dep. File Number 
DES 7000029." 


Annual progress report is made on project focusing on the 
comparative mutagenesis of human cells in vivo and in vitro. The 
study employs the HGPRT gene to explore the changes in nucleo- 
tide sequence which has occurred in spontaneous mutations or mu- 
tations induced by MNNG or ICR191. Reports on the individual 
projects have been abstracted and indexed for the Energy Data 
Base. (DT) 


(DOE/EV/04267—T3, pp 169-176) Use of gradi- 
denaturing gel electrophoresis to obtain mutational spec- 
exon 3 of the human HPRT gene; isolation of spon- 
MNNG- and ICR191-induced mutants. Cariello, N. 
1985. NTIS, PC A04/MF AO1. File Number DE87000429. 
In [Comparative mutagenesis of human cells in vivo and in 
vitro]. Progress report, January 1-December 30, 1985. 
This project seeks to construct vectors for generation of 


periments will be performed to determine the limits of resolution of 
the system. The mutational spectra for untreated, MNNG- and 
ICR191-treated populations will be determined and compared. 5 
figs. 


(DOE/EV/04267—T3, pp 177-179) Isolation of 
qonmate DHA frome beast” cell ions. Gennett, I. 1985. 
NTIS, PC A04/MF A01. File Number DE87000429. 

In [Comparative mutagenesis of human cells in vivo and in 
vitro]. Progress report, January 1-December 30, 1985. 

In order to analyze the events responsible for producing the 
hgprt™ phenotype in clonal cell populations, it is necessary to iso- 
late the genomic DNA from each mutant culture. This means isola- 
tion of relatively pure high molecular weight DNA from independ- 
ently frozen cultures of 100 MNNG-induced, 100 ICR-191-induced, 
and 100 spontaneously occurring 6TG/sup r/ cells. The DNA iso- 
lation procedure consisted of the isolation of DNA from each 
sample and the determination of the quality of the isolated sample. 


5435 (DOE/EV/04267—T3, pp oe Developing a 
combinational oe enzyme approach to study the inser- 
tion/deletion events in hgprt. Gennett, I. 1985. NTIS, PC 
A04/MF AO1. File Number DE87000429. 

In [Comparative mutagenesis of human cells in vivo and in 
vitro]. Progress report, January 1-December 30, 1985. 

This report describes a two-fold combinational restriction 
enzyme analytical technique using Eco RV/Xho I digest which is 
estimated to be sufficiently sensitive to detect insertion/deletion 
events on the order of +/- 200 bp. This double digest will be uti- 
lized on isolated mutant DNA samples to determine the frequency 
of mutants which are hgprt™ in phenotype due to an insertion/dele- 
tion mutation. These insertion/deletion mutations detected have 
either arisen spontaneously or as a consequence of mutagen expo- 
sure. 2 refs., 4 figs. 


5436 (DOE/EV/04267—T3, pp 194-200) HGPRT 
mRNA measurements, Cantiello, A. 1985. NTIS, PC A04/ 
MF AO1. File Number DE87000429. 

In [Comparative mutagenesis of human cells in vivo and in 
vitro]. Progress report, January 1-December 30, 1985. 

The progress made on the HGPRT mRNA studies is report- 
ed. These studies are developing methods and will analyze the 
HGPRT mRNA in three sets of 100 independent mutants of spon- 
taneous, MNNG and ICR-191 induced nature. These techniques 
will be applied to the study of the HGPRT mRNA of T lympho- 
cyte mutants isolated from human blood samples. 21 refs., 3 figs. 


5437 (DOE/EV/04267—T3, pp 201) DNA 
Kat, A. 1985. NTIS, PC A04/MF AOl. File Number 
DE87000429. 

In [Comparative mutagenesis of human cells in vivo and in 
vitro]. Progress report, January 1-December 30, 1985. 

By use of the M13 system phages have been created and iso- 
lated which have inserts isolated from an agarose gel. Phaage con- 
taining a cDNA sequence for the hgprt gene have been generated. 
The sequence was cloned in both orientations with the resulting 
constructs being used to generate single stranded exon 3 probe for 
gradient denaturing gel electrophoresis. 





55 BIOMEDICAL SCIENCES, BASIC STUDIES 
5502 Biochemistry 


5438 (AEA-TECDOC—371, pp 203-224) Differentia- 
tion of Leishmania species and strains by analysis of restric- 
tion endonuclease-produced kinetoplast DNA fragments and 
DNA-DNA hybridization with **P-kDNA from type isolates. 
Jackson, P.R. (Walter Reed Army Inst. of Research, Wash- 
ington, DC, USA. Dept. of Immunology). May 1986. NTIS 
(US Sales Only), “PC Al2/MF A0Ol1. File Number 
DE87700023. 

In Nuclear and related techniques in parasitology. A labora- 
tory manual. 

About thirteen species of Leishmania cause sandfly-transmit- 
ted cutaneous or visceral diseases in man and animals worldwide. 
Two methods of parasite mitochondrial DNA, (kinetoplast DNA or 
kDNA) analysis were found to differentiate species and strains: the 
hybridization, on nitrocellulose filters, of **P-kDNA from type spe- 
cies with unlabelled kDNA from unknown isolates, and, the com- 
parison of gel electrophoresis patterns of restriction endonuclease- 
produced kDNA fragments. Procedures are provided for isolating 
and measuring the concentration of KDNA, digestion of kDNA 
fragments in agarose or linear gradient polyacrylamide gels, trans- 
fer of kDNA fragments to nitrocellulose paper, labelling of KDNA 
with **P-dNTP by nick translation, and hybridization of **P- 
kDNA probes to immobilized kDNA. 24 refs, 4 figs. 


5439 Identification of cDNA clones for ligninase from 
Phanerochaete chrysosporium using synthetic oligonucleotide 
probes. Zhang, Y.Z.; Zylstra, G.J.; Olsen, R.H.; Reddy, 
C.A. (Michigan State Univ., East Lansing). Biochemical and 
Biophysical Research Communications; 137: No. 2, 649-656(13 
Jun 1986). Contract FG02-85ER 13369. 

Four cDNA clones for ligninase were isolated from the 
cDNA library (constructed into the PstI site of E. coli vector 
pUC%9) representing 6 day-old lignin degrading culture of Phanero- 
chaete chrysosporium by the use of three synthetic oligonucleotide 
probes corresponding to partial amino acid sequences of tryptic 
peptides of the ligninase. Each of the three probes 14.1, 14.2 and 
25, represents a mixture of 32 12- or 14-base long oligonucleotides. 
Three cDNA clones hybridized with probe 14.1 but not with probe 
25 or 14.2, but one cDNA clone hybridized with all of the three 
probes. Differential hybridization studies showed that these clones 
are unique to 6-day poly(A) RNA, but not to 2-day poly(A) RNA. 


5440 Synthesis of carbon-13 enriched disaccharides: lac- 
tose and sucrose. Walker, T.E.; Unkefer, P.J.; Unkefer, C.J.; 
Ehler, D.S. (Los Alamos National Lab., NM). Federation 
Proceedings, Federation of American Societies for Experimen- 
tal Biology; 45: No. 6, 1842(May 1986). (CONF-8606151—). 

From 76. annual meeting of the Federation of American So- 
ciety for Experimental Biology; Washington, DC, USA (8 Jun 
1986). 

Disaccharides can be prepared enzymatically and by chemi- 
cal synthesis. Lactose enriched with carbon-13 at C-1 can be syn- 
thesized by reacting K**CN with a sugar having a one fewer 
carbon than the desired product. Thus, a mixture of 4-O-8-D-galac- 
topyranosyl-D-[1-**C]glucose ({1-'*C]lactose) and 4-O-B-D-galacto- 
pyranosyl-D-[1-?*C]mannose can be synthesized from 3-O-8-D-ga- 
lactopyranosyl-D-arabinose and K*°CN. [**C]Sucrose is conven- 
iently prepared in gram quantities from D-[!*C]fructose and UDP- 
glucose in a reaction catalyzed by the enzyme sucrose synthetase. 
This reaction proceeds smoothly at 25° over a period of hours to 
give an equilibrium mixture which can be separated chromatogra- 
phically. The glucose portion of sucrose can be labeled using enzy- 
matically-prepared UDP-[**C]glucose. Labeled sucrose is important 
for the preparation of labeled starches to be used for structural and 
metabolic studies. 


5441 Translational and transcriptional control of circa- 
dian fluctuations in rat liver serine dehydratase synthesis 
(SDH). Burcham, J.M.; Hardwick, J.P.; Peraino, C. (Ar- 
gonne National Lab., IL). Federation Proceedings, Federation 
of American Societies for Experimental Biology; 45: No. 6, 
1698(May 1986). (CONF-8606151—). Contract W-31-109- 
ENG-38. 

From 76. annual meeting of the Federation of American So- 


ciety for Experimental Biology; Washington, DC, USA (8 Jun 
1986). 
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Circadian control of hepatic SDH synthesis was studied by 
in vitro translation of polysomes, in vitro translation of poly-A 
RNA from polysomes, and slot blots of polysomal mRNA utilizing 
a cloned SDH cDNA 1500 bases in length. A slot blot of poly-A 
RNA from free and membrane-bound polysomes indicated that 
SDH mRNA is primarily found in the bound polysome fraction and 
that the level of SDH mRNA from free polysomes exhibits a circa- 
dian fluctuation. Translation of free and bound polysomes from ani- 
mals sacrificed in the light or dark phases of the circadian cycle in- 
dicated that most SDH synthesis occurs on the dark-phase free po- 
lysomes. However, translation of light-phase and dark-phase bound 
polysomes did not show circadian variations in SDH synthesis. 
Conversely, translations of poly-A RNA isolated from bound poly- 
somes indicated a clear circadian difference in SDH mRNA levels 
that had not been apparent from translations of the bound poly- 
somes. Translations of poly-A RNA isolated from either the free or 
the bound polysomes indicated that the level of SDH mRNA is 
higher during the dark-phase of the circadian cycle. The results 
suggest that circadian regulation of SDH synthesis occurs at both 
the translational and transcriptional levels. 


New and rapid procedure for the isolation of ultra- 
high molecular weight eukaryotic DNA. Longmire, J.L.; 
Lewis, A.; Meincke, L.J.; Hildebrand, C.E. (Los Alamos 
National Lab., NM). Federation Proceedings, Federation of 
American Societies for rimental Biology; 45: No. 6, 
1849(May 1986). (CONF-8606151—). 

From 76. annual meeting of the Federation of American So- 
ciety for Experimental Biology; Washington, DC, USA (8 Jun 
1986). 

° The authors have developed a novel procedure that permits 
the rapid extraction and isolation of ultra-high molecular weight 
DNA from avian or mammalian cells using dialysis against a solu- 
tion of polyethylene glycol (PEG). Cells harvested by centrifuga- 
tion and washed twice in ice-cold Catt - and Mg** -free phosphate 
buffered saline were resuspended in 5 ml 0.01 M Tris-Cl (pH 8.0); 
0.001 M EDTA (TE); sodium dodecyl sulfate and proteinase K 
were added to final concentrations of 0.1% and 0.1 mg/ml, respec- 
tively. After incubation at 37°C overnight, the viscous solution was 
transferred to a mini-collodian bag and concentrated by dialysis 
against 4-5 changes of 20% PEG in TE over a period of 5 hours at 
RT. Concentrated samples were desalted by dialysis against fresh 
TE for two 15 minute intervals. DNA obtained using this proce- 
dure gives Asco/Asso consistently >1.8. Analysis of DNA size 
using pulsed field gel electrophoresis revealed a distribution of frag- 
ments >500 Kb in length. Further measurements examined were 
(1) restriction enzyme digestibility, (2) ligation efficiency of restrict- 
ed DNA, and (3) cloning efficiency using the lambda vector 
Ch21A. This novel methodology offers a valuable alternative pro- 
tocol for rapid purification of ultrahigh molecular weight DNA for 
various applications in molecular biology. 


sequence and regulation. Hardwick, J.P.; Song, B.J.; 
Gonzalez, F.J. (Argonne National Labs., iL). Federation 
Proceedings, Federation of American Societies for Experimen- 
tal Biology; 45: No. 6, 1855(May 1986). (CONF-8606151—). 

From 76. annual meeting of the Federation of American So- 
ciety for Experimental Biology; Washington, DC, USA (8 Jun 
1986). 

- A cytochrome P450 that hydroxylates lauric acid at the 12 
position (P450LA omega) was isolated from liver microsomes of 
clofibrate treated rats. P450LA omega was immunologically dis- 
tinct from P450s a,b,c,d,e,f,g,h,j,PB1, and PCN1. Polyclonal anti- 
body against P450LA omega was utilized to screen a gtll cDNA 
library. A clone (pP450LA omega), was isolated and its sequence 
determined. The P450LA omega mRNA is a minimum 2387 nts in 
length and codes for a P450 of Mr.58,222 daltons. This protein 
shares less than 35% amino acid similarity with P450s b,c,d,e,f,PB1, 
and PCN1; however, it does contain a hydrophobic amino terminal 
peptide and a conserved sequence surrounding the Cys residue at 
position 456, which is similar to other microsomal P450s. P450LA 
omega is present at high levels in untreated rat kidney and is in- 
duced by clofibrate in both kidney and liver. This induction is the 
result of an accumulation of mRNA through a rapid transcriptional 
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activation of the P450LA gene. Southern blotting data suggest the 
presence of 2 or 3 genes in the P450LA omega family. This P450 
gene family may be associated with arachidonic acid and prostrag- 
landin metabolism in kidney and other tissues. 


5444 Removal of a-tocopherol from blood and its com- 
parison with other lipids: studies of inhibition. Gardner, 
H.K.; Mavis, R.D. (Univ. of Rochester, NY). Federation 
Proceedings, Federation of American Societies for Experimen- 
tal Biology: 45: No. 6, 1673(May 1986). (CONF-8606151—). 
Contract FG02-85ER60282. 

From 76. annual meeting of the Federation of American So- 
ciety for Experimental Biology; Washington, DC, USA (8 Jun 
19 

ca To investigate the mechanism of a-tocopherol (AT) uptake 
into tissues, loss of =H-AT from blood was characterized and com- 
pared with the losses of two major blood lipids: *H-cholesterol 
(CHO) and *H-trioleoylglycerol (TO). Male Long-Evans rats (200- 
325 gm) were injected with serum labelled with one lipid, and bled 
from the tail from 1-240 min. In one group heparin (HEP), an in- 
hibitor of lipoprotein lipase which mediates uptake of TO into tis- 
sues, was intravenously injected prior to serum and following corn 
oil gavage. The control group was only gavaged (GAV). A third 
group was injected with labelled serum which had been incubated 
with 1,2-cyclohexanedione (CHD), a reagent which modifies the re- 
ceptors responsible for removal of CHO-rich low density lipopro- 
teins from blood. Labelled serum incubated only with borate buffer 
(BO) was injected into the fourth group. HEP slowed TO loss from 
2-220 min, but left CHO loss unchanged. AT loss was slowed by 
HEP from 100 min on. That AT responded to HEP but over a time 
span different from that of TO suggests that AT may be removed 
by a mechanism distinct from that of TO but sensitive to HEP. 
CHD slowed CHO loss from 40-240 min while TO and AT loss 
were uninhibited. This argues against a mechanism of removal 
common to both AT and CHO. 


growth factor (EGF) sensitive phosphor- 


Epidermal 
Yiation of calmodulin’ (CAM) ia A431 cell membeane’ Lin, 


P.H.; Selinfreund, R.; Wharton, W. (Los Alamos National 
Lab., . Federation Proceedings, Federation of American 
Societies for Experimental Biology; 45: No. 6, 1693(May 
1986). (CONF-8606151—). 

From 76. annual meeting of the Federation of American So- 
ciety for Experimental Biology; Washington, DC, USA (8 Jun 
1986). 

™ A431, a transformed cell line, is known to contain a high 
concentration of EGF receptors (EGFR). Exogenous CAM, when 
combined with purified membrane from A431 is strongly phosphor- 
ylated in the presence of EGF. The EGF-dependent phosphoryla- 
tion of CAM did not alter the normal profile of the A431 EGFR 
autophosphorylation, as demonstrated by SDS-PAGE and autora- 
diography. In addition to its EGF dependency, the presence of di- 
valent cations is also critical for CAM phosphorylation. The pres- 
ence of a divalent cation chelator, such as EGTA, caused a com- 
plete inhibition of CAM phosphorylation, which can be reversed 
with cations in the following order of effectiveness: Mg*t > Mn*+ 
> Ca**. Divalent cations also break up CAM into four co-migrat- 
ing bands as indicated by Coomassie Blue stained gels and the cor- 
responding autoradiograms. Double antibody precipitation followed 
by phospho-amino acid analysis revealed that the EGF-sensitive 
CAM phosphorylation occurs exclusively on the serine residue. 
Using radioimmunoassay, purified A431 membrane was shown to 
contain a significant amount of endogenous CAM. The implications 
of the EGF-sensitive CAM phosphorylation are currently under in- 
vestigation. 


Nitrogen fixation and CO. metabolism: proceed- 
io. Ludden, P.W.; Burris, J.E. (eds.). New York, NY; El- 
sevier Science Publishing Co., Inc. (1985). 447p. (CONF- 
8406343—). Elsevier Science Publishing Co., Inc., 52 Van- 
derbilt Ave., New York, NY 10017. File Number 
TI86015019. Contract FG02-84ER 13254. 

From 14. Harry Steenbock symposium on nitrogen fixation 
and —_ 2/ metabolism; Madison, WI, oe (17 Jun 1984). 
A Steenbock symposium in honor of Robert H. Burris. 
Photosynthesis and nitrogen fixation are key metabolic proc- 
esses which lead to the production of reduced carbon and nitrogen 


compounds. These compounds are essential for the maintenance 
and continuation of life on earth. In this volume many recent ad- 
vances in the study of nitrogen fixation and photosynthetic carbon 
dioxide fixation are presented. The papers were presented in seven 
sessions. These sessions were the biochemistry of the legume 
nodule, genetics and molecular biology of nitrogen fixation, en- 
zymes and cofactors involved in inorganic nitrogen reductions, as- 
pects of nitrogen fixation by associations and symbioses, physiology 
of free-living nitrogen fixers, interactions between carbon metabo- 
lism and nitrogen fixation, photorespiration in plants, and photosyn- 
thetic carbon fixation. (DT) 


5447 Analytic ultracentrifuge calibration and determina- 
tion of lipoprotein-specific refractive increments. Talwinder, 
S.K.; Adamson, G.L.; Glines, L.A.; Lindgren, F.T.; Las- 
karis, M.A.; Shore, V.G. (Lawrence Berkeley Lab., CA). 
Lipids; 19: No. 7, 558-561(1984). 

Accurate quantification of the major classes and subfractions 
of human serum lipoproteins is an important analytical need in the 
characterization and evaluation of therapy of lipid and lipoprotein 
abnormalities. For calibrating the analytic ultracentrifuge (AnUC), 
the authors routinely use a Beckman calibration wedge cell with 
parallel scribed lines 1 cm apart. Such a cell give a rectangular pat- 
tern in the schlieren diagram, which determines magnification and 
also provides an area corresponding to an invariant refractive incre- 
ment. Complete calibration for AnUC analysis of lipoproteins also 
requires accurate determination of the specific refractive increments 
(SRI) of the major lipoprotein classes, namely low density lipopro- 
tein (LDL) and high density lipoprotein (HDL). These are meas- 
ured in the density in which they are analyzed, i.e., 1.061 g/ml for 
LDL and 1.200 g/ml for HDL. Five fresh serum samples were 
fractionated for total LDL and total HDL and their SRI deter- 
mined. Total lipoprotein mass was determined using precise CHN 
elemental analysis and compositi analyses. The results yielded 
corrected SRI of 0.00142 and 0.00135 An/g/100 ml for LDL and 
HDL. Thus, their current values using 0.00154 and 0.00149 An/g/ 
100 ml underestimate LDL and HDL by 9% and 11%. Corrections 
of all previous LDL and HDL AnUC data can be made using ap- 
propriate factors of 1.087 and 1.106. 


5448 Temperature-dependent reversible transition of 
poly(dCdG) x poly(dCdG) in ethanolic and methanolic solu- 
tions. Hall, K.B.; Maestre, M.F. (Lawrence Berkeley Lab., 
CA). Biopolymers; 23: 2127-2139(1984). Contract W-7405- 
ENG-48. 

Using CD the authors investigated the transitions of 
poly(dCdG) x poly(dGdC) from B-to-Z form and from Z-to-Z 
form. They have found experimental conditions that allow the co- 
operative transition to occur as a function of temperature in ethano- 
lic solutions. The transition is reversible and can be repeated as 
often as desired. There is no evidence of strand separation during 
the cooperative transition as monitored by absorbance. For pur- 
poses of calculation, the authors have assumed a two-state model 
for the B-to-Z transition, although the data indicate that such a 
model is too simplistic. The calculations allow the estimation of the 
change in enthalpy per mole of cooperative unit for the transition 
as a function of ethanol concentration. Investigations of the non- 
cooperative Z-to-Z’ transition show that it is a reversible two-state 
transition. The different forms of poly(dCdG) x poly(dGdC) give 
no scattering contributions to the CD as shown by fluorescent-de- 
tected CD or fluorscat techniques. This indicates that the CD spec- 
tra are true spectra, and contain no contributions from differential 
scattering of the polynucleotide. This is particularly significant in 
the case of the Z; form, since it exists at high ethanol concentra- 
tions (80%) where condensation of polynucleotides can provide 
large contributions to the CD spectra. Analogous investigations 
using methanol show that the two transitions also occur, but the 
final Z’ form in methanol is qualitatively different from the ethanol 
form. 


5449 Peptide-chain secondary structure of bacteriorho- 
dopsin. Jap, B.K.; Maestre, M.F.; Hayward, S.B.; Glaeser, 
R.M. (Lawrence "Berkeley Lab., "CA). Biophysical Journal: 
43: 81-89(Jul 1983). Chusenet ‘AC03-76SF00098. 
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Ultraviolet circular dichroism spectroscopy in the interval 
from 190 to 240 nm and infrared spectroscopy in the region of the 
amide I band (1600 cm™! to 1700 cm™*) has been used to estimate 
the a-helix content and the B-sheet content of bacteriorhodopsin. 
Circular dichroism spectroscopy strongly suggests that the a-helix 
content is sufficient for only five helices, if each helix is composed 
of 20 or more residues. It also suggests that there is substantial B- 
sheet confirmation in bacteriorhodopsin. The presence of B-sheet 
secondary structure is further suggested by the presence of a 1639 
cm™? shoulder on the amide I band in the infrared spectrum. Al- 
though a structural model consisting of seven a-helical rods has 
been generally accepted up to this point, the spectroscopic data are 
more consistent with a model consisting of five a-helices and four 
strands of B-sheet. The primary amino acid sequence can be as- 
signed to segments of a-helix and A-sheet in a way that does not 
require burying more than two charged groups in the hydrophobic 
membrane interior, contrary to the situation for any seven-helix 
model. 


5450 Exploration of the primary specificity site of ca- 
thepsin B. Shaw, E.; Wikstrom, P.; Ruscica, J. (Brookhaven 
National Lab., Upton, NY). Archives of Biochemistry and 
Biophysics; 222: No. 2, 424-429(15 Apr 1983). 

Peptidyl diazomethyl ketones inactivate cathepsin B appar- 
ently by alkylation of the active center thiol following complex for- 
mation as in the case of benzyloxycarbonyl (Cbz)-Phe-AlaCHNz. 
The phenylalanine contributes considerably to binding in the sec- 
ondary specificity site. In order to define the topography of the 
active center region comprising the primary specificity site of beef 
spleen cathepsin B, a series of peptidyl diazomethyl ketones having 
the general structure Cbz-Phe-X-CHNz2 has now been synthesized. 
The amino acid, X, has been varied in size to include rather large 
side chains which might reveal available binding potential or limita- 
tions. Some of the reagents, in fact, were not inhibitory even at 
10-* M. Others, however, that did measurably inactivate cathepsin 
B provided a range of reactivities that extended over 5 orders of 
magnitude and correlated with affinity in the reversible phase of in- 
activation. Some large side chains, for example that of tryptophan, 
were very poorly tolerated in this region of the active center, 
whereas others, such as O-benzyl threonine, provided remarkably 
active inhibitors. A topographical rationalization of the results is of- 
fered. 


5451 Identification of two antigenic determinants in 
pseudomurein by monoclonal antibodies. Conway de Ma- 
cario, E.; Macario, A.J.L.; Kandler, O.; Wolin, M.J. (New 
York State Dept. of Health, Albany). Federation Proceed- 
ings, Federation of American Societies for Experimental Biol- 
ogy; 93(1982). Contract AC02-81ER 10880. 

Pseudomurein is a unique peptidoglycan found only in the 
wall of methanogenic bacteria (MB) of the family Methanobacteria- 
ceae. Although its chemical composition has recently been deter- 
mined, its immunologic properties have not been elucidated. Meth- 
anobacteriaceae elicit antibodies in rabbits and mice. The authors 
have produced monoclonal antibodies against the bacteria. Antigen- 
ic determinants on the MB's surface were resolved with the mono- 
clonal antibodies by means of inhibition-blocking procedures com- 
bined with immunoenzymatic assays devised for the structural anal- 
ysis of bacterial antigens. One monoclonal antibody against Meth- 
anobrevibacter arboriphilus DHI recognized a determinant involv- 
ing the y-Glu-Ala end of the pseudomurein peptide. A second anti- 
body did not react with the above determinant but with another in- 
volving N-acetylglucosamine. The latter antibody reacted with the 
immunizing MB, i.e. Methanobacterium thermoautotrophicum AH 
and with another strain of this species, GGl, but it did not react 
with the rest of the pseudomurein-containing bacteria. The data 
show that pseudomurein possess at least two different determinants, 
one in the C-terminus of the peptide moiety and the other in the 
backbone structure and indicate that the spatial arrangement of the 
peptidoglycan components is distinctive for the species examined 
and plays a role in antigenicity. 
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5452 (DOE/ER/13189—2) Raman microprobe investi- 
gation of molecular structure and organization in the native 
state of woody tissue: Progress report, July 1, 1985-June 30, 
1986. Atalla, R.H. (Institute of Paper Chemistry, Appleton, 
WI (USA)). Aug 1986. Contract FG02-84ER13189. 13p. 
NTIS, PC A02/MF A011; GPO Dep. File Number 
DE87002359. 

Raman microprobe spectroscopy has been used to investi- 
gate molecular architecture in the cell walls of native woody tissue. 
At the outset it was demonstrated that spectra can be acquired 
from cell wall domains as small as 1 to 3 micrometers in diameter, 
and that polarized Raman spectra are sensitive to the orientation of 
the electric vector of the exciting laser beam relative to the plane 
of the cell wall. Spectra of adjacent points on cell wall sections 
have been examined and compared with spectra from points in the 
walls of adjacent cells. The spectra were interpreted in terms of the 
orientation of molecular species relative to the plane of the cell 
wall and the compositional variations within the cells and between 
cells. Both the aromatic components of lignin and the anhydroglu- 
cose rings of cellulose appear to be oriented with respect to the 
plane of the cell wall. The ratio of lignin to cellulose varies from 
point to point in the cell wall and over an even wider range be- 
tween points on different cells. Some studies of native celluloses 
were carried out in order to characterize the spectral features asso- 
ciated with cellulose. 10 refs. 


5453 (DOE/EV/04267—T3, pp 180-183) T-cell growth 
and expansion progress. Hanekamp, J. 1985. NTIS, PC A04/ 
MF AO1. File Number DE87000429. 

In [Comparative mutagenesis of human cells in vivo and in 
vitro]. Progress report, January 1-December 30, 1985. 

While microtiter plating thus far has proven a reliable means 
for T-cell selection and expansion and further provides a means to 
isolate cells and DNA from HGPRT mutants from individual 
donors, bulk culture growth is being examined because of its sim- 
plicity and effectiveness. Suspended spinner cultures which increase 
pOs resulted in a 100-fold increase in cell densities compared to sta- 
tionary cultures. A reproducible means to grow 6TG/sup R/ mu- 
tants in bulk culture has not yet been found. 5 refs. 


5454 (DOE/EV/04267—T3, pp 202-217) Devising less 
stringent selective conditions for the isolation of HGPRT mu- 
tants. Cantiello, A. 1985. NTIS, PC A04/MF AO1. File 
Number DE87000429. 

In [Comparative mutagenesis of human cells in vivo and in 
vitro]. Progress report, January 1-December 30, 1985. 

One major problem encountered with human cells in vivo 
which is easily solved in vitro is the limitation on the number of 
HGPRT mutants which can be isolated from a single sample. Using 
the selective conditions of 1 »g/ml of 6-thioguanine the fraction of 
6TG resistant T cells in healthy donors to range from about 10~* to 
2 x 10-% We consider means to increase colony forming efficiency 
of T cells in culture. This would permit an increase in the signal to 
noise ratio in the mutational spectra and thus the sensitivity of the 
system. Here means to increase the various types, and therefore the 
number, of HGPRT mutants detected by reducing the stringency of 
the selective system is considered. 12 refs., 15 figs. 


5455 Newborn human skin fibroblasts senesce in vitro 
without acquiring adult growth factor requirements. Wharton, 
W. (Los Alamos National Lab., NM). Experimental Cell Re- 
search; 154: 310-314(1984). 

Cultures of human fibroblasts were prepared from chest skin 
obtained either from newborns (less than 3 months old) or adults 
(more than 35 years old) and maintained in vitro until they sen- 
esced. Adult cells grew logarithmically in medium supplemented 
with whole blood serum but not with platelet-poor plasma. Early 
passage cells obtained from newborns grew equally well in either 
plasma- or serum-supplemented medium. The difference in growth 
factor requirements between adult and newborn cells persisted 
through the lifespan of the cells; i.e., newborn cells did not develop 








adult hormonal requirements when maintained in culture. Thus, in 
vitro cellular aging can be distinguished from some types of differ- 
entiation. 


5456 Convention on nomenclature for DNA cytometry. 
Hiddemann, W.; Schumann, J.; Andreeff, M.; Barlogie, B.; 
Herman, C.J.; Leif, EC: Mayall, B.H.; Murphy, RF; 
Sandberg, A. A. (Univ. of “Munster, West Germany). Cyto- 
metry (Baltimore); 5: 445-446(1984). 

The Committee on Nomenclature of the Society for Analyti- 
cal Cytology presents guidelines for the analysis of DNA content 
by cytometry. These guidelines cover: staining of DNA; cytogenet- 
ic and cytometric terminology; DNA index; resolution of measure- 
ments; and cytometric standards. 


Cell elongation and division probability during the 

Escherichia coli growth cycle. Kubitschek, H.E.; Woldringh, 
C.L. (Argonne National Lab., IL). Journal of. Bacteriology; 
a No. 3, 1379-1387(Mar 1983). Contract W-31-109-ENG- 

A new method is presented for determining the growth rate 
and the probability of cell division (separation) during the cell 
cycle, using size distributions of cell populations grown under 
steady-state conditions. The method utilizes the cell life-length dis- 
tribution, i.e., the probability that a cell will have any specific size 
during its life history. This method was used to analyze cell length 
distributions of six cultures of Escherichia coli, for which doubling 
times varied from 19 to 125 min. The results for each culture are in 
good agreement with a single model of growth and division kinet- 
ics: exponential elongation of cells during growth phase of the 
cycle, and normal distributions of length at birth and at division. 
The average value of the coefficient of variation was 13.5% for all 
strains and growth rates. These results, based upon 5955 observa- 
tions, support and extend earlier proposals that growth and division 
patterns of E. coli are similar at all growth rates and, in addition, 
identify the general growth pattern of these cells to be exponential. 
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REFER ALSO TO CITATION(S) 5432, 5433, 5434, 5435, 5436, 5454, 5564, 
5585, 5616, 5659 


5458 (CONF-8307124—, pp 319-330) Manipulation of 
Lidstrom, M.E.; Wopat, A.E.; Nunn, D.N.; 


methanotrophs. 
Toukdarian, A.E. (Univ. of Washington, Seattle). 1984. 
NTIS, PC A18/MF AO1. File Number DE86010571. Con- 
tract FG06-83ER60146. 

From Conference on genetic control of environmental pol- 
ea Seattle, WA, USA (31 Jul = 

Recent studies of m bacteria have demon- 

nnd bean eae ones, 
bility has prompted much study into the possible use of these bacte- 
ria as biocatalysts. Although methanotrophs can clearly transform a 
variety of hydrocarbons under laboratory conditions, the signifi- 
cance of these capabilities in the biosphere is uncertain. If their ca- 
pabilities could be harnessed, it is possible they could be used for 
developing detoxification processes. Genetic manipulation will 
clearly be important in any attempts to exploit these bacteria. In 
this chapter, methanotrophs are described in the context of hydro- 
carbon transformation and this laboratory's efforts to carry out ge- 
netic studies in these bacteria are discussed. 20 refs., 3 figs., 2 tabs. 


5459 (DOE/ER/60448—1) Comparative mutagenesis of 
human cells in vitro and in vivo. report. Thilly, 
W.G.; Wogan, G.N. (Massachusetts Inst. of Tech., Cam- 
bridge (USA)). Oct 1986. Contract FG02- 86ER60448. 22p. 
NTIS MF A01; 2; GPO Dep. File Number DE87001659. 

A progress report is presented for the entire genetic toxicol- 
ogy group genetic toxicology group. Progress made on means to 
obtain reproducible mutational spectra for the hgprt gene from 
human cell populations of size available from blood samples of 
about 10° T cells is reported. Various means of obtaining mutation- 
al spectra were to studied to characterize three sets of 100 inde- 
pendent mutants each derived from human B cell cultures arising 
from either spontaneous mutations, MNNG-induced mutation (base 
pair substitutions expected), and ICR-191-induced mutation (frame- 
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shift mutations expected). Mutation spectra for the characterization 
of hgprt T cell mutants derived from random healthy donors or 
from donors undergoing exposure to high doses of mutagen expo- 
sure for therapeutic purposes were examined. 12 refs., 3 figs., 1 tab. 


5460 Splicing patterns of the Chinese hamster MT-II 
gene. Grady, D.L.; Hildebrand, C.E.; Jackson, P.J.; Ratliff, 
R.L.; Walters, R.A.; Moyzis, R.K. (Los Alamos National 
Lab., NM). Federation Proceedings, Federation of American 
Societies for Experimental Biology; 45: No. 6, 1703(May 
1986). (CONF-8606151—). 

From 76. annual meeting of the Federation of American So- 
ciety for Experimental Biology; Washington, DC, USA (8 Jun 
1986). 

Heavy metal induction of the synthesis of metallothioneins 
(MTs) provides an ideal model system for basic mechanistic studies 
ee eee ne see ee 
that a cell line designated 20 OT1, resistant to 200 »M CdCh, has 
coordinately amplified the MT-I and MT-II genes 10-20 fold. A 
region encompassing 14 kilobases (Kb) of overlapping DNA clones 
isolated from this cell line includes the structural genes for Chinese 
hamster MT-I and MT-II proteins. The MT-I gene is located 6 Kb 
downstream from the MT-II gene and is in the same transcriptional 
orientation. Analysis of the complete nucleotide sequence of the 
MT-II gene uncovered an alternative splice site in the first intron of 
this gene. To determine whether splicing occurs in vivo at this al- 
ternative splice site, oligonucleotide probes were synthesized. These 
probes consisted of 30 nucleotides bracketing either the normal or 
alternative splice sites. Northern blot analysis indicated that the al- 
ternative site is rarely used in the normal processing of the primary 
MT-II transcript. They suggest that efficient splicing does not 
occur at this alternative site due to inaccessibility of the proximal 
lariat site. Intron specific probes have been used to determine if 
there is a specific order to intron removal for this gene transcript. 
These studies indicate that the second intron is preferentially re- 
moved before the first intron. 


5461 Information from specific-locus mutants on the 
nature of induced and spontaneous mutations in the mouse. 
Russell, L.B. (Oak Ridge National Lab., TN). Progress in 
Clinical and Biological Research; 437-447(1986). 

Genetic and molecular analyses of mutations are increasing 
the qualitative capabilities of the specific-locus test (SLT). Some 
mutations are found to be deletions of large numbers of genes, in- 
cluding some that control survival at various developmental stages, 
neurological functions, enzyme syntheses, etc. Smaller (including 
possibly single-gene) deletions are also detected. A third group of 
SLT mutations represents intragenic lesions. For at least three of 
the loci, mutations may now be qualitatively grouped on the basis 
of simple phenotypic findings. Type of mutagen and germ-cell stage 
exposed strongly influence the nature of the lesions. The qualitative 
information from SLT results makes possible conclusions about rel- 
ative potential harmfulness of different types of exposures that may 
yield equal mutation rates, about differences between induced and 
spontaneous mutations, etc. It also identifies genetic material suita- 
ble for basic studies. 


5462 Transfer and expression of recombinant plasmids 

mal genes in Bacillus subtilis. Espin- 
osa, M.; Lopez, P.; Lacks, S.A. (Brookhaven National Lab., 
Upton, NY). Gene; 28: 301-310(1984). 

The pneumococcal mal recombinant plasmid pLS70, which 
carries two strong promoters for transcription, could not be trans- 
ferred and maintained intact in Bacillus subtilis. Although it could 
be established at low frequency, pLS70 was unstable and was rapid- 
ly replaced by deleted forms of the plasmid. A deleted derivative 
plasmid, pLS69, could be transferred at high frequency and main- 
tained intact. In pLS69 the deletion reduces function of both the 
malM (amylomaltase) and malX (X-fragment) promoters. This 
mutant mal plasmid still codes for an intact amylomaltase, and the 
enzyme is produced in both S. pneumoniae and B. subtilis. The 
amylomaltase, which is inducible by maltose in S. pneumoniae, is 
synthesized constitutively in B. subtilis and is localized in the cyto- 
sol. Although pLS69 enables S. pneumoniae to grow with maltose, 
the plasmid did not enhance the ability of B. subtilis to use this 
sugar, presumably because the latter does not transport free maltose 
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into the cell. Minicells of B. subtilis containing pLS69 synthesized 
the amylomaltase polypeptide but no X-fragment. In S. pneumoniae 
carrying pLS69, production of the X-fragment is also reduced more 
than the amylomaltase, when compared to cells carrying pLS70, 
which produce equal amounts of the two proteins. Vector proteins 
were revealed in minicells as several bands, all located in the cyto- 
sol except for an M/sub r/ 35,000 polypeptide located in the mem- 
brane. 


5505 Metabolism 
REFER ALSO TO CITATION(S) 5557, 5561, 5645 


(AEA- Lage ais, ee 183-195) Radiorespir- 
cate Jackson, J.E.D. (Walter Reed Army Inst. of Re- 


search, Washin; an DC, USA. of Parasitology). May 
1986. NTIS (US Sales Only), Al2/MF AO. File 
Number DE87700023. 


In Nuclear and related techniques in parasitology. A labora- 
tory manual. 

The radiorespirometric method of Leishmania characteriza- 
tion is based on the detection of quantitative differences in the ca- 
tabolism of various ‘C-labelled substrates to 4*CO:. Fifty-four #*C 
substrates have been tested for use in distinguishing species/strains 
on Leishmania. Radiorespirometric test results appear to be highly 
reproducible and stable, even when the organism is maintained in 
vitro for extended periods. Results of previous tests of reference or 
marker Leishmania are readily mathematically compared with test 
data of recent unknown isolates. Radiorespirometry is a technique 
used to identify and drug sensitivity screen bacterial pathogens of 
man. There is preliminary evidence that this procedure may also 
prove useful for drug-sensitivity screening of Leishmania isolates. 
21 refs, 4 figs, 2 tabs. 


5464 (INIS-BR—538, pp 80) Polyamines, spermine and 
spermidine stimulate the binding of growth hormone to its 
liver receptor. D’Abronzo, F.H.; Assis, L.M. de; Nicolau, 
W. (Sao Paulo Univ., Brazil. Faculdade de Medicina). 1984. 
(in Portuguese). NTIS (US Sales Only), PC All/MF AO1. 
File Number DE87700026. (CONF-8410446—). 

From 16. Brazilian congress of endocrinology and metabo- 
logy; Canela, RS, Brazil (27 Oct 1984). 


5465 (INIS-BR—538, pp 81) Effect of monovalent and 
divalent cations on the growth hormone binding with the liver 
receptor. D’Abronzo, F.H.; Batista, M.C.; Nicolau, W.; 
Assis, L.M. de; Mattar, E. (Sao Paulo Univ., Brazil. Facul- 
dade de Medicina). 1984. (In Portuguese). NTIS (US Sales 
Only), PC All/MF A0Ol. File Number DE87700026. 
(CONF-8410446—). 

From 16. Brazilian congress of endocrinology and metabo- 
logy; Canela, RS, Brazil (27 Oct 1984). 


5466 (INIS-BR—538, sade 86) In vitro factors that affect 
the captation of alpha amino acid by the hypophy- 
sis, Machado, U.F.; Bello, A.A.; Wassermann, G.F. (Rio 
Grande do Sul Univ., Porto Ale Brazil. t. de Fisio- 
logia, Farmacologia e Biofisica). 1984. (In Portuguese). 
S (US Sales Only), PC A1ll1/MF A0Ol1. File Number 
DE87700026. (CONF-8410446—). 
From 16. Brazilian congress of endocrinology and metabo- 
logy; Canela, RS, Brazil (27 Oct 1984). 


5467 (INIS-BR—538, pp 91) Phosphate importance in 
calcium intestinal absorption. Maciel, L.M.A.; Borelli, A. 
(Sao Paulo Univ., Brazil. Faculdade de Medicina). 1984. (In 
Portuguese). NTIS (US Sales Only), PC All/MF AO1. File 
Number DE87700026. (CONF-8410446—). 


From 16. Brazilian congress of endocrinology and metabo- 
logy; Canela, RS, Brazil (27 Oct 1984). 








5468 (INIS-BR—538, PP = Phosphorus transport by 
the hematotesticular barrier of rat, Eliasehewitz, FG E F.G.; Bor- 
elli, A. (Sao Paulo Univ., Brazil. Faculdade de Medicina). 
1984. (In Portuguese). NTIS (US Sales Only), PC Al1/MF 
A01. File Number DE87700026. (CONF-8410446—). 

From 16. Brazilian congress of endocrinology and metabo- 
logy; Canela, RS, Brazil (27 Oct 1984). 


5469 (INIS-BR—538, pp 99) Contribution to the 
sodium metabolism study in in 


rats. Bordallo, M.A.N.; Fridman, J.; Netto, M. (Pontificia 
Univ. Catolica do Rio de Janeiro, Brazil; Rio de Janeiro 
Univ., Brazil. Inst. de Biofisica). 1984. (In Portuguese). 
NTIS (US Sales Only), PC All/MF AOl1. File Number 
DE87700026. (CONF-8410446—). 

From 16. Brazilian congress of endocrinology and metabo- 
logy; Canela, RS, Brazil (27 Oct 1984). 


5470 (INIS-BR—538, pp 99) Iodine kinetic analysis in 
normal aged adults. Nicolau, W.; Grandjean-Thomsen, Y.; 
Costa, P.L.A.; Long, Y.J.; Carvalho Filho, E.T. de; Pasini, 
U. (Sao Paulo Univ. be Brazil. Faculdade de Medicina). 1984. 
(in =, NTIS (US Sales Only), PC All/MF AO1. 
File Number DE87700026. (CONF-8410446—). 

From 16. Brazilian congress of endocrinology and metabo- 
logy; Canela, RS, Brazil (27 Oct 1984). 


5471 (INIS-BR—538, pp = Extrathyroid metabolism 
of the thyroid hormones in cold acclimatized rats. Bianco, 
A.C.; Nunes, M.T. (Sao Paulo Univ., Brazil. Inst. de Cien- 
cias Biomedicas). 1984. (In Portuguese). NTIS (US Sales 
Only), PC All1/MF AOl. File Number DE87700026. 
(CONF-8410446—). 

From 16. Brazilian congress of endocrinology and metabo- 
logy; Canela, RS, Brazil (27 Oct 1984). 


5472 Glutathione delays varies as-tocopherol oxidation 
and subsequent lipid peroxidation in rat liver microsomes. 
Robey, S.; Mavis, R. (Univ. of Rochester, NY). Federation 
Proceedings, Federation of American Societies for Experimen- 
tal Biology; 45: No. 6, a 1986). (CONF-8606151—). 
Contract FG02-85ER60282 

From 76. annual ining of the Federation of American So- 
ciety for Experimental Biology; Washington, DC, USA (8 Jun 
1986). 

A method has been developed for in vitro trace radiolabel- 
ing of rat liver microsomes with *H-a-tocopherol (aT*) which 
allows virtually complete oxidation of the aT* under oxidizing 
conditions. The supernatant of a 16,000 xg centrifugation of homog- 
enized rat liver, containing the cytosolic rat liver vitamin E (VE) 
transfer protein, was incubated with an ethanolic solution of aT* 
for 10 minutes at 37°C. Labeled microsomes were collected in the 
washed 100,000 xg pellet. Microsomes were then incubated with 30 
pM Fe* in an NADPH-generating system, and both production of 
malondialdehyde (MDA) (a product of lipid peroxidation) and oxi- 
dation of aT* were monitored over a time course in the presence 
and absence of glutathione (GSH). The results indicate virtually 
complete oxidation of aT* precedes significant membrane lipid per- 
oxidation, and that addition of 5 mM GSH delays both aT* oxida- 
tion and subsequent MDA production. This suggests that the previ- 
ously observed VE-dependent heat labile inhibition of microsomal 
lipid peroxidation by GSH involves maintaining membrane levels of 
a-tocopherol. 
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REFER ALSO TO CITATION(S) 4660, 4662, 4744, 4745, 4747, 4748, 4806, 
4889, 4890, 4891, 4892, 4893, 4955, 4979, 5430, 5568, 5574, 5638 


5473 (AD-A—171081/3/XAB) — platelet volume as 
an indicator of platelet rejuvenation following bone-marrow 
transplantation. Master's thesis. ant _ De G. (Air Force 
Inst. of Tech., Wright-Patterson AEB, OH (USA)). Jul 
= 185p. (AFIT/CI/NR—86-100T). NTIS, PC A09/MF 


Thrombocytopenia of unpredictable duration and severity is 
an expected outcome of the radiation/chemotherapy protocols per- 
formed prior to bone-marrow transplantation. Serial evaluation of 
the platelet count and mean platelet volume of patients diagnosed 
with acute leukemia demonstrated the mean platelet volume to in- 
crease into reference limits 24 to 40 hours prior to a rise in the 
platelet count in those patients whose bone-marrow successfully re- 
sponded to induction chemotherapy. Serial platelet counts and 
measurements of mean platelet volume were performed on 31 pa- 
tients following bone marrow transplantation. Numerous platelet 
transfusions, together with sustained thrombocytopenia, inhibited 
accurate assessment of 29 of 31 patients. Two patients, however, 
demonstrated a rise in the mean platelet volume prior to an increase 
in the platelet count. Both of these patients received no platelet 
transfusions during the period preceding or following the rise in the 
platelet count. It was proposed that the serial evaluation of the 
mean platelet volume may assist practitioners in the decision- 
making process of deciding whether platlet transfusions are re- 
quired, or an increase in the number of circulating platelets is immi- 
nent. A decision not to transfuse would have the direct benefit of 
decreasing patient costs, in conjunction with eliminating a potential 
source for the development of an antibody against platelets. 


5474 (ARL/TR—073) Results of the quality assurance 
jopharmaceuticals 


testing program for radi 1982-1983. Bonny- 
man, J.; Lauder, R.; Van Every, B. (Australian Radiation 
Lab., Melbourne). Feb 1986. 35p. NTIS (US Sales Only), 
PC A03/MF AO1. File Number DE87700116. 

The Australian Radiation Laboratory conducts a Radiophar- 
maceutical Quality Assurance Test Programme in which radiophar- 
maceuticals used in nuclear medicine in Australia are tested for 
compliance with specifications. The results of testing during 1982 
and 1983 are summarised. Overall 144 batches of 27 different types 
of radiopharmaceutical were tested in 1982-1983. Samples failed to 
meet specification in 17 of the 1150 tests performed. In all, failure 
to meet full specification was observed in 13 different types of ra- 
diopharmaceutical. No single radiopharmaceutical was responsible 
for more than 2 failures. Labelling errors accounted for 6/17 fail- 
ures. Most other errors were of a minor nature and were due to the 
product being slightly outside specified limits. Of the 17 failures, 11 
were associated with imported radiopharmaceuticals (86 batches 
tested) and 6 were associated with locally produced radiopharma- 
ceuticals (58 batches tested). There is thus no significant difference 
in the failure rate of local and imported radiopharmaceuticals. 


5475 (CEA-CONF—8355) Technical aspects of positron 
emission . Allemand, R. (CEA Centre d'Etudes 
Nucleaires de Grenoble, 38 (France). Inst. de Recherche 
Technologique et de Developpement Industriel (IRDI)). 
Oct 1985. 5p. (CONF-8510366—1; CEA-LETI-MCTE—85- 
143). NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE87750028. 

From Franco-swedish workshop on technical aspects of po- 
sitron; Stockholm, Sweden (3 Oct 1985). 

A Positron Emission Tomography (P.E.T.) system can be 
characterized by three main parameters: spatial resolution, time res- 
olution and sensitivity. Large efforts have been invested within the 
last years to improve the physical characteristics of P.E.T., the re- 
construction procedures and to make easier the operating condi- 
tions and maintenance. Both, conventional and time-of-flight 
(T.O.F.) designs have been developed and are operating in different 
research groups. 
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5476 (CEA-CONF—8360) Description of a 3-D recon- 
struction algorithm for diverging X-ray beams. Grangeat, P. 
(CEA Centre d'Etudes Nucleaires de Grenoble, 38 
(France). Inst. de Recherche os 1985. et de Develop- 
pement Industriel (IRDI)). Dec 1985 (CONF-851294— 
2). NTIS (US Sales Only), PC ‘A02/ME A01. File Number 
DE87750030 

From 2. international technical symposium on optical and 
electro-optical applied science and engineering; Cannes, France (2 
Dec 198. 

Te. accelerate 3-D acquisition devices we want to use a 2-D 
X-ray detector. For a circular trajectory close to the body, the di- 
verging geometry affects the accuracy of a slice by slice recon- 
struction. We propose an original algorithm based on the approxi- 
mation of the 3-D Radon Transform and its inversion. 


5477 (CEA-CONF—8361) Processing and —. of 
medical three dimensional array of numerical data using 
octree encoding. Amans, J.L.; Darier, P. (CEA Centre 
d'Etudes Nucleaires de Grenoble, 38 (France). Inst. de Re- 
cherche Technologique et de Devel ent Industriel 
(IRDI)). Dec 1985. 3p. (CONF-851294—1). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE87750029. 

From 2. international technical symposium on optical and 
electro-optical applied science and engineering; Cannes, France (2 
Dec 1985). 

ee modalities such as X-ray computerized tomography 
(CT), nuclear medicine and nuclear magnetic resonance can 
produce three-dimensional (3-D) array of numerical data of internal 
structure of medical objects. The OCTREE encoding technique, a 
related hierarchical data structure, allows efficient processing and 
display of encoded objects. The application of the OCTREE en- 
coding scheme to the display of 3-D medical images generated 
from multiple CT scan is presented. 


5478 (CONF-8610149—2) Survey of immunoassay tech- 
niques for biological analysis. Burtis, C.A. (Oak Ridge Na- 
tional Lab., TN (USA)). Oct 1986. Contract ACO05- 
840R21400. 14p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE87001691. 

From Advisory group meeting on comparison of nuclear an- 
alytical methods with competitive methods; Oak Ridge, TN, USA 
(3 Oct 1986). 

Immunoassay is a very specific, sensitive, and widely appli- 
cable analytical technique. Recent advances in genetic engineering 
have led to the development of monoclonal antibodies which fur- 
ther improves the specificity of immunoassays. Originally, radioiso- 
topes were used to label the antigens and antibodies used in immun- 
oassays. However, in the last decade, numerous types of immunoas- 
says have been developed which utilize enzymes and fluorescent 
dyes as labels. Given the technical, safety, health, and disposal 
problems associated with using radioisotopes, immunoassays that 
utilize the enzyme and fluorescent labels are rapidly replacing those 
using radioisotope labels. These newer techniques are as sensitive, 
are easily automated, have stable reagents, and do not have a dis- 
posal problem. 6 refs., 1 fig., 2 tabs. 


5479 (AEA-TECDOC—371, pp 197-201) Red cell 
hexose monophosphate shunt activity measurement for rapid 
determination of severity of G6PD deficiency. Baird, J.K. 
(Armed Forces Inst. of Pathology, Washington, DC, USA). 
May 1986. NTIS (US Sales Only), PC Al2/MF AO1. File 
Number DE87700023. 

In Nuclear and related techniques in parasitology. A labora- 
tory manual. 

Persons having an inborn deficiency of erythrocytic glucose- 
6-phosphate dehydrogenase (G6PD) may be resistent to malaria in- 
fection and susceptible to acute intravascular hemolysis following 
administration of a therapeutic regimen of one of several known he- 
molytic antimalarial agents. Measurement of red cell hexose mono- 
phosphate shunt (HMS) activity provides a direct measure of 
G6PD activity because this enzyme limits overall HMS activity. In 
the erythrocyte, respiration is achieved through glycolysis, and 
therefore CO: release from these cells may be attributed to glucose 
passage through the HMS. Incubation of intact red cells in the 
presence of D(1-'*C) glucose with subsequent recovery and quanti- 
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tation of CO, provides a direct measure of HMS activity. The 
procedure described in this report provides a measure of relative 
G6PD activity which may putatively identify a G6PD deficient in- 
dividual while at the same time providing a reliable estimate of the 
severity of G6PD deficiency. 7 refs, 2 figs. 


(IAEA-TECDOC—371, pp 243-246) IgE anti- 
cae responses in schistosomiasis measured by a radioallergo- 
sorbent test. Vannier, W.E. (Naval Medical’ Research Inst., 
Bethesda, MD, USA). May 1986. NTIS (US Sales Only), 
PC A12/MF AO1. File Number DE87700023. 

In Nuclear and related techniques in parasitology. A labora- 
tory manual. 

Helminth infections are associated with the production of 
unusually high concentrations of circulating IgE antibody. Assays 
for IgE antibodies should provide useful approaches for the study 
of protective immunity and may also be of use in serodiagnosis of 
diseases induced by helminths. The radioallergosorbent test is car- 
ried out by attaching the antigen or allergen to an insoluble sup- 
portive material, allowing the IgE antibodies in the test serum to 
react with excess bound antigen, and then estimating the IgE anti- 
body bound by its reaction with 1*I-labelled goat anti-human IgE 
antibody. 7 refs, 2 figs. 


5481 (IAEA-TECDOC—371, pp 247-255) Radioim- 
munoassay of circulating schistosome antigen. Dessaint, 
J.P.L. (Institut National de la Sante et de la Recherche Me- 
dicale, INSERM, Lille, France. Centre d’'Immunologie et de 
Biologie Parasitaire). May 1986. NTIS (US Sales Only), PC 
A12/MF A01. File Number DE87700023. 

In Nuclear and related techniques in parasitology. A labora- 
tory manual. 

The adult schistosomes release antigenic materials in the cir- 
culation, most of which are polysaccharides with a wide range of 
molecular sizes. Being released by live worms, circulating antigens 
are considered to be of diagnostic value in identifying active schis- 
tosome infection and in quantifying the worm burden in an individ- 
ual host. Several types of radioimmunoassays using labelled anti- 
body have been devised. Two of these which are often used to 
measure circulating parasite antigens are the radioimmunoprecipita- 
tion-polyethylene glycol assay (RIPEGA) and the two-site immun- 
oradiometric assay (2s-IRMA). These two methods and procedures 
are described in this article. 11 refs, 2 figs. 


5482 (CAEA-TECDOC—371, PP 257-263) Enzyme im- 
munoassay (EIA). Stek, M. Jr. (US Navy Medical Research 
Unit No. 3, Cairo, Egypt). May 1986. NTIS (US Sales 
Only), PC A12/MF AO1. File Number DE87700023. 

In Nuclear and related techniques in parasitology. A labora- 
tory manual. 

The enzyme immunoassay is a serologic tool which has re- 
placed radioimmunoassay for the diagnosis of a number of viral, 
bacterial and parasitic diseases. Enzyme immunoassays may be used 
to detect antibodies or antigens. These assays may be structured as 
competitive or non-competitive techniques. In addition, the proce- 
dure may be adapted to homologous or heterologous hapten 
enzyme immunoassays. 6 refs, 3 figs. 


5483 (INIS-BR—537-Vol.1, pp vp) Convolution model 

to analyse computerized to y. Santos, C.A.C.; Borges, 
J.C.; Watson, F.V. (Rio de jaaes Univ., Brazil. Coordena- 
cao dos Programas de Pos-graduacao de Engenharia). 1986. 
(in Portuguese). NTIS (US Sales Only), PC A19/MF AO1. 
File Number DE87700030. (CONF-860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

The Convulation model may be used in image reconstruc- 
tion, mainly in nuclear medicine. This model has been studied to be 
implanted in microcomputers (64 K bytes and 8 bits), using cell 
afrays up to 128 x 128. Reconstruction has been made with experi- 
mental and simulated data. Simulated tests were made using cell 
arrays up to 64 x 64 only-bacause simulations require auxiliary pro- 
grams. Results are compared in color videos with discrimination of 
16 color levels corresponding to different density degrees in the 
object under study. 
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5484 Oe ae 2, pp vp) Radioimmunologi- 
cal activity of 22K variant of human growth hormone, Ca- 
millo, M.A.P.; Ribela, M.T.C.P.; Rogero, J.R. (Instituto de 
Pesquisas Energeticas e Nucleares, Sao Paulo, Brazil). 1986. 
(In Portu ). NTIS (US Sales Only), PC A19/MF AO1. 
File Number DE87700036. (CONF-860343—Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

From a preparation of human growth hormone its integral 
variant (hGH-22K) was isolated by isoelectric focusing, having a pI 
of 5,20 and relative mobility (Rm) of 0,621 in the polyacrylamide 
gel electrophoresis. Several experiments for the characterization of 
the isolated variant were carried out. The immunol properties 
was tested by radioimmunoassay (RIE), in which the activity of the 
isolated variant and the activity of the total preparation were com- 
pared. The dose es obtained by RIE were found to be 
considered parallels (p < 0,01). It was checked using the F test be- 
tween the slope of the two curves. The parallelism shown the im- 
munochemical identity of the two preparation and indicates that the 
separation process developed does not produce alterations in the 
immunological properties of the variant. 


5485 (INIS-BR—537-Vol.2, “of has vp) Calculation of en- 
gaged dose and kinetic analysis I, administrated in pa- 
tient for evaluating pwn g co meetin M.O.; Gaburo, 
J.; Mesquita, C.H. de; Lipsztein, J.L. (Instituto de ‘Pesquisas 
Energeticas e Nucleares, Sao Paulo, Brazil). 1986. (In Por- 
tuguese). NTIS (US Sales Only), PC A19/MF A011. File 
Number DE87700036. (CONF-860343—Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

Bioassay techniques presently in routine in our laboratory 
(IPEN-CNEN/SP), were used in a kinetic study of the incorpora- 
tion of Iodine 131 given for diagnostic purposes to a patient. These 
experimental data were used to evaluate our monitoring techniques 
and its aplication in the estimative of the dose. 


5486 (INIS-BR—537-Vol.2, pp vp) Counting system for 

Nuclear Medicine. Oliveira, M.V. de; Obadia, I.J.; Oliveira, 

L.C.P. de. (Instituto de Engenharia Nuclear, Rio de Janeiro, 

Brazil). 1986. (In Portuguese). NTIS (US Sales Only), PC 

vol. A01. File Number DE87700036. (CONF-860343— 
ol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

Radioisotopes have a large application in nuclear medicine 
and biology. It can be divided in two great groups: irradiations 
sources and tracers. In the first case, the biological material receive 
the radiation from radionuclides; in the other case, the radioisotope 
is incorporated to the biological medium that will be studied. Usu- 
ally the tracer used for thyroid studies is I-131 (364 Kev). The 
equipment is composed of a collimated detecting probe, and a spec- 
trometry system. This article describes a prototype of the counter 
system which has been tested at the University Hospital in Ilha do 
Fundao and the practical results have been compared to a similar 
commercial system. 


5487 (INIS-BR—537-Vol.2, pp vp) Instrumentation for 
Tomograph positioning. Frenkel, A.D.B.; Castello Branco, 
L.M.; Reznik, D.S.; Santos, C.A.C.; Borges, J.C. ge de Ja- 
neiro Univ., Brazil. Coordenacao dos Programas de Pos- 
uacao de Engenharia). 1986. (In Portu rtugues) NTIS 
S Sales Only) PC A19/MF AOl. File Number 
DE87700036. (CONF-860343—Vol.2). 
From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 
The COPPE’s Nuclear Instrumentation Lab. has been devel- 
oping research directed towards the implementation of a Computer- 
Based Tomography System Basically, the system reported in this 


paper can be divided into three major parts: the mechanical part, 
responsible for the physical movement (Stepper-Motors, table, etc.); 
the electronic part, which controls the mechanical part and handles 
the data-acquisition process (microcomputer, interfaces, etc.); and 
finally, the support of a software-oriented system, including control 
programs and information processing routines. 





5488 (INIS-BR—537-Vol.2, pp vp) Development of a 

tomographic system. Borges, J.C.; Santos, 
C.A.C.; Lopes, R.T. (Rio de Janeiro Univ., Brazil. Coor- 
denacao dos Pro de Pos-graduacao de En, genharia; 
Vicosa Univ., Brazil). 1986. (In Portuguese). Nts (US 
Sales Only), PC A19/MF AO0Ol1. File Number DE87700036. 
(CONF-860343—Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

The Nuclear Instrumentation Laboratory at COPPE/UFRJ 
has been developing techniques for detection and applications of 
nuclear radiations. A lot of research work has been done and result- 
ed in several M.Sc. and D.Sc. thesis, concerning subjects like neu- 
trongraphy, gammagraphy, image reconstruction, special detectors, 
etc. Recent progress and multiple applications of the computerized 
tomography to medical and industrial non-destructive tests, pushed 
the Laboratory to a vast program in this field of research. In this 
paper, we report what has been done and the results obtained. 


5489 (INIS-BR—537-Vol.2, pp vp) Development of a 
computerized tomographic system based on the FAN-BEAM 
technique. Junqueira, M.M.; Santos, C.A.C.; Borges, J.C. 
(Rio de Janeiro Univ., Brazil. Coordenacao dos Programas 
de Pos-graduacao de Engenharia). 1986. (In Portuguese). 
NTIS (US Sales Only), PC A19/MF AOl1. File Number 
DE87700036. (CONF-860343—Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

The Nuclear Instrumentation Laboratory, at COPPE/UFRJ, 
concentrates its research in the development of computerized tomo- 
graphic systems, looking for applications in industrial and medical 
nondestructive analysing techniques. In this work we have project- 
ed and constructed a tomographic prototype, based on the FAN- 
BEAM technique for irradiating the object under analysis. An algo- 
rithm previously developed to analyse parallel beams, was modified 
and adapted to the FAN-BEAM geometry. 


5490 (INIS-BR—537-Vol.2, pp vp) Modernization in 
nuclear hematology. Leite, A.P.; Silva, A. on Colcher, A.C.; 
Wajnberg, A.; Soares, C.R.; Lajcher, D .; Boasquevisque 
E.M.; Rubim, L.C.; Silva, M.C.; Pelegrini, P.M. (Instituto 
Estadual de Hematologia AS. Cavalcanti, Rio de ne 
Brazil). 1986. (In Portuguese). NTIS (US Sales Only), PC 
Ser A01. File Number DE87700036. (CONF-860343— 


From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

The new investigation procedures involving application of 
radioactive isotopes as well ‘in vivo’ as ‘in vitro’ techniques, the 
continuous interest in new radioactive tracers, the advance in the 
nuclear equipment technology, and the possibility of computer data 
manipulation have propertionated great information in the practical 
nuclear medicine. These advances particularly in the hematology 
field has favoring new datas in Celular Kinetic Studies, Nuclear Im- 
aging, Authoradiography, and Radioassay which possibilitated new 
information to complement the clinical investigations. This report 
presents results of our more recent research in normal as well as in 
those with hematology disorders. These results will be referred 
with those obtained by different authors. 


(INIS-BR—537-Vol.2, pp vp) Utilization and de- 
portable prototype equipment 


velopment of the t of lung inhala- 
tion with radioactive aerosols. Marroni, B.J.; Siegmann, W. 
(Pontificia Univ. Catolica do Rio Grande ‘do Sul, Brazil. 
Hospital Universitario; Narcosul Aparelhos Cientificos 
Ltda, Porto Alegre, Brazil). 1986. (In Portuguese). NTIS 
(US Sales Only), A19/MF AOl. File Number 
DE87700036. (CONF-860343—). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

The *Tc-Aerosol was obtained from colloidal substances 
using a new apparatus, the ‘Aerogama’. This equipment uses a con- 
ventional nebulyzer, an O2 source, a respiratory system with inspir- 
atory/expiratory compartments that are connected by valves and 
tubes with a one way flow. The environment contamination is mini- 
mal and the 140 KeV energy rays are attenuated in about 93%. It 
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has high utility in nuclear medicine as diagnostic tool applied to 
some lung diseases. 


(INIS-BR—538, pp 68) Characterization of andro- 
ona receptor in cultures of human fibroblasts using tritiated 
Pe rhage gr Arnhold, I.J.P.; Almeida Toledo, S.P. de; 
Mattar, E. (Sao Paulo Univ., Brazil. Faculdade de Medi- 
cina; California Univ., San Francisco, USA). 1984. (in Por- 
tuguese). NTIS (US ‘Sales Only), PC All/MF AO1. File 
Number DE87700026. (CONF-8410446—). 


From 16. Brazilian of endocrinology and metabo- 
logy; Canela, RS, Brazil (27 Oct 1984). 


(INIS-BR—538, pp 78) Evaluation of liver pro- 


Malerbi 
D.A.C.; Giurno Filho, A.; Liberman, B.; Giannella Neto, 
D.; Wajchenberg, B.L. (Sao Paulo Univ., Brazil. Faculdade 
de Medicina). 1984. (In Portuguese). NTIS (US Sales Only), 
PC Al1/MF AOl. File Number DE87700026. (CONF- 
8410446—). 
From 16. Brazilian congress of endocrinology and metabo- 
logy; Canela, RS, Brazil (27 Oct 1984). 


5494 et pp 133) Primary hyperparathyr- 
oidism: clinical and laboratory characteristics. Goncalves, E.; 
Gross, J.L.; Hutz, A.; Castro, J.A.S. de. (Hospi ital de Clini- 
cas de Porto Alegre, Brazil). 1984. (In Portuguese). NTIS 
(US Sales Only), PC All1/MF AOl. File Number 
1DE87700026. (CONF-8410446—). 

From 16. Brazilian congress of endocrinology and metabo- 
logy; Canela, RS, Brazil (27 Oct 1984). 


5495 (INIS-BR—538, Pp 133) Some data pre, trans and 
post-operative, precocious and late, of 12 operated cases of 
hyperparathyroldiam inthe ‘Hospital do Servidor Publico do 
Sao Paulo (HSPE)'/Brazil. Rosa, J.C. da; 

‘aie OOM, Piovesan, J.B.; Romao, L.A.; Mauri, R.; 
Knoplich, J. (Hospital do Servidor Publico Estadual de Sao 
Paulo, Brazil). 1984. (In Portuguese). NTIS (US Sales 
Only), PC Al1l1/MF AOl. File Number DE87700026. 
(CONF-8410446—). 

From 16. Brazilian congress of endocrinology and metabo- 
logy; Canela, RS, Brazil (27 Oct 1984). 


5496 (INIS-BR—538, pp 223) Mineralocorticoid hyper- 
tension associated with rickets. A new disease. Batista, M.C.; 
Mendonca, B.B.; Bloise, W.; Arnhold, I.J.P.; Rocha, A.; 
Kater, C.E.; Mattar, E. (Sao Paulo Univ., Brazil. Faculdade 
de Medicina). 1984. (In Portuguese). NTIS (US Sales Only), 
PC All/MF AOl. File Number DE87700026. (CONF- 
8410446—). 

From 16. Brazilian congress of endocrinology and metabo- 
logy; Canela, RS, Brazil (27 Oct 1984). 


5497 (INIS-BR—538) Proceedings of the 16. Brazilian 
Congress of Endocrinology and Metabology. (Comissao Or- 
ganizadora do 16. Congresso Brasileiro de Endocrinologia e 
Metabologia). 1984. 236p. (In Portuguese). 
8410446—). NTIS (US Sales Only), PC All/MF AOl. File 
Number DE87700026. 

From 16. Brazilian congress of endocrinology and metabo- 
logy; Canela, RS, Brazil (27 Oct 1984). 

Studies in "endocrinology and metabolism are presented. The 
primordial role of the use of radioisotopes in diagnosis, treatment 
and research is emphasized. Subjects like adrenal, gonads, diabetes, 
hypothalamus, parathyroid and thyroid are discussed. 


= (INIS-BR—538, pp 59) Glucocorticoid receptors 

in circulating mononuclear leukorytes in normal individual 
and in individual with hypo and h melism. Cesar, 
F.P.; Brentani, M.M.; Martins, V.R.; Wajchenberg, B.L. 
(Sao Paulo Univ., Brazil. Faculdade de Medicina). 1984. (In 
Portuguese). NTIS (US Sales Only), PC Al1/MF AO1. File 
Number DE87700026. (CONF-8410446—). 





55 BIOMEDICAL SCIENCES, BASIC STUDIES 
5506 Medicine 


From 16. Brazilian congress of endocrinology and metabo- 
logy; Canela, RS, Brazil (27 Oct 1984). 


5499 (INIS-BR—538, pp 60) Dynamics of cortisol se- 
cretion in blood plasma and in saliva in chronic renal patients 
in hemodialysis program. Kater, C.E.; Machado, C.E.; 
Vieira, J.G.H.; Draibe, S.A.; Chacra, A.R. (Escola Paulista 
de Medicina, Sao Paulo, Brazil). 1984. (In Portuguese). 
NTIS (US Sales Only), PC All/MF AOl. File Number 
DE87700026. (CONF-8410446—). 

From 16. Brazilian congress of endocrinology and metabo- 
logy; Canela, RS, Brazil (27 Oct 1984). 


5500 (INIS-BR—538, pp 61) Ultradian and circadian 
variations of cortisol secretion in chronic Chagas disease. 
Moreira, A.C.; Santos Medeiros, M. dos. (Sao Paulo Univ., 
Ribeirao Preto, Brazil. Faculdade de Medicina). 1984. (In 
Portuguese). NTIS (US Sales Only), PC Al1/MF AO1. File 
Number DE87700026. (CONF-8410446—). 

From 16. Brazilian congress of endocrinology and metabo- 
logy; Canela, RS, Brazil (27 Oct 1984). 


5501 (INIS-BR—538, pp 62) ACTH levels in blood 
plasma of normal individual and in individual with hypophysis 
and adrenal diseases. Moreira, A.C.; Verissimo, J.M.T.; 
Foss, M.C.; Iasigi, N. (Sao Paulo Univ., Ribeirao Preto, 
Brazil. Faculdade de Medicina). 1984. (In Portuguese). 
NTIS (US Sales Only), PC All/MF A0Ol. File Number 
DE87700026. (CONF-8410446—). 

From 16. Brazilian congress of endocrinology and metabo- 
logy; Canela, RS, Brazil (27 Oct 1984). 


5502 (INIS-BR—538, pp 63) Effects of naloxone infu- 
sion on LH and ACTH secretion in Cushing and Addison dis- 
eases. Moreira, A.C.; Foss, M.C.; Iasigi, N.; Verissimo, 
J.M.T. (Sao Paulo Univ., Ribeirao Preto, Brazil. Faculdade 
de Medicina). 1984. (In Portuguese). NTIS (US Sales Only), 
PC All/MF A0Ol. File Number DE87700026. (CONF- 
8410446—). 

From 16. Brazilian congress of endocrinology and metabo- 
logy; Canela, RS, Brazil (27 Oct 1984). 


5503 (INIS-BR—538, pp 63) Mouting and standardiza- 
tion of extraction and radioimmunoassay methods of blood 
plasma ACTH. Moreira, A.C.; Barizon, E.A.; Silva, J.R. da. 
(Sao Paulo Univ., Ribeirao Preto, Brazil. Faculdade de Me- 
dicina). 1984. (In Portuguese). NTIS (US Sales Only), PC 
All/MF AO0Ol. File Number DE87700026. (CONF- 
8410446—). 

From 16. Brazilian congress of endocrinology and metabo- 
logy; Canela, RS, Brazil (27 Oct 1984). 


(INIS-BR—538, pp 64) Response of cortisol, al- 
Sails desoxicorticosterone (DOC), 18-OHDOC, corticos- 
terone (B) and 18-OHB to procedures of stimulation and sup- 
pression in normal individuals. Kater, C.E.; Biglieri, E.G.; 
Schambelan, M. (Escola Paulista de Medicina, Sao Paulo, 
Brazil). 1984. (In Portuguese). NTIS (US Sales Only), PC 
All/MF AOl. File Number DE87700026. (CONF 
8410446—). 

From 16. Brazilian congress of endocrinology and metabo- 
logy; Canela, RS, Brazil (27 Oct 1984). 


5505 (INIS-BR—538, pp 66) Obtainment of anti-testos- 
terone antiserum in rabbits. Mendonca, B.B.; Nicolau, W.; 
Cardia, R.C.G.; Bertuccelli Filho, L.; Silva, V. da; 
D’Abronzo, FH: Camargo, E.E.; Mattar, E. (Sao Paulo 
Univ., Brazil. Faculdade de Medicina). 1984. (in Portu- 
guese). NTIS (US Sales Only), PC All/MF AO0Ol. File 
Number DE87700026. (CONF-8410446—). 

From 16. Brazilian congress of endocrinology and metabo- 
logy; Canela, RS, Brazil (27 Oct 1984). 
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5506 (INIS-BR—538, pp > Indirect methodology of 
testosterone determination 


free 
Verreschi, I.T.N.; Ribeiro, SRR: Vieira, J.G.H. (Escola 
aa de Medicina, Sao Paulo, Brazil). 1984. (In Portu- 
ese). NTIS (US Sales Only), PC All/MF AOl. File 
Reaiher DE87700026. (CONF-8410446—). 
From 16. Brazilian congress of endocrinology and metabo- 
logy; Canela, RS, Brazil (27 Oct 1984). 


5507 (INIS-BR—538, pp 67) In vitro diagnosis of tes- 
tosterone synthesis - Mendonca, B.B.; D’Abronzo, 
F.H.; Bloise, W.; Arnhold, I.J.P.; Cardia, R.C.G.; Lando, 
V.S.; Nicolau, W.; Mattar, E. os — Univ., Brazil. Fa- 
culdade de Medicina). 1984. (In Portuguese). NTIS (US 
Sales Only), PC All/MF AO1. File 1 Number DE87700026. 
(CONF-8410446—). 

From 16. Brazilian congress of endocrinology and metabo- 
logy; Canela, RS, Brazil (27 Oct 1984). 


(INIS-BR—538, pp 69) Radioimmunoassay of 
human | hormone (HLH): evaluation of reagents 
produced in IPEN-CNEN/SP (Brazil). Schwarz, I.; Ribela, 
M.T.C.P.; Santos, A.J. dos; Bartolini, P. (Instituto de Pes- 
quisas Energeticas e Nucleares, Sao Paulo, Brazil). 1984. 
Portuguese). NTIS (US Sales Only), PC Al1/MF A01. File 
Number DE87700026. (CONF-8410446—). 

From 16. Brazilian congress of endocrinology and metabo- 
logy; Canela, RS, Brazil (27 Oct 1984). 


5509 (INIS-BR—538, pp 80) Substitution of bovine 
serum albumin by animal gelatin in function of labelling pro- 
tein carrier. Ribela, M.T.C.P.; Bartolini, P.; Schwarz, I. (In- 
stituto de Pesquisas Energeticas e Nucleares, Sao Paulo, 
Brazil). 1984. (In Portuguese). NTIS (US Sales Only), PC 
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C.R.C.; Lopes, I.E.L.; Santo, L.E.; Russo, E.M.K.; Delboni 
Filho, H.; Sustovisch, D.R.; Penteado, M.A.T. (Escola Pau- 
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5517 (INIS-BR—538, pp 111) Quantitative analysis of 
the pulsatile basal secretion of luteinizing hormone (LH) in 
normal adult man. Maciel, L.M.Z.; Moreira, A.C.; Lima 
Filho, E.C. de. (Sao Paulo Univ., ’Ribeirao Preto, "Brazil. 
Faculdade de Medicina). 1984. (In Portuguese). NTIS (US 
Sales Only), PC All/MF A0O1. File Number DE87700026. 
(CONF-8410446—). 
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logy; Canela, RS, Brazil (27 Oct 1984). 


5518 (INIS-BR—538, pp 118) Stoichiometric method of 
labelling of the pork insulin. Toledo e Souza, I.T. de; Gian- 
nella Neto, D.; Wajchenberg, B.L. (Sao Paulo Univ., Brazil. 
Faculdade de Medicina). 1984. (In Portuguese). NTIS (US 
Sales Only), PC A11/MF AO01. File Number DE87700026. 
(CONF-8410446—). 
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5519 (INIS-BR—538, pp 122) In vitro development 
methodology for study of hypothalamic release of somatosta- 
tin and of LHRH. Lengyel, A.M.J.; Grossman, A.; Besser, 
G.M. (Escola Paulista de Medicina, ‘Sao Paulo, Brazil; Saint 
Bartholomew's Hospital, London, UK). 1984. (In Portu- 
guese). NTIS (US Sales Only), PC All/MF AOl. File 
Number DE87700026. (CONF-8410446—). 

From 16. Brazilian congress of endocrinology and metabo- 
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5520 CINIS-BR—538, 125) Blood plasma concentra- 
tion of somatomedin C (SMO) in ae deficit: correlation 
study between radioimmuno (RIE) and radioreceptor assay 
(RRE). Giannella ee Waichenbers B.L.; Mendonca, 
B.B.; Liberman, B.; Macchione, M.; Spencer, 
EM. (Sao Paulo nivel Brazil. Faculdade de Medicina). 
1984. (In Portuguese). NTIS (US Sales Only), PC All/MF 
A01. File Number DE87700026. (CONF-8410446—). 

From 16. Brazilian congress of endocrinology and metabo- 
logy; Canela, RS, Brazil (27 Oct 1984). 


5521 CINIS-BR—538, pp 126) Levels of somatomedin B 
in the hyperprolactinemy. Assis, L.M. de; Mendonca, B.B.; 
Higa, O.Z.; Nicolau, W.; Silva, T.C.; D’Abronzo, F.H. (In- 
stituto de "Pesquisas Energeticas e ‘Nucleares, Sao Paulo, 
Brazil; Sao Paulo Univ., Brazil. Faculdade de Medicina). 
1984. (In Portuguese). NTIS (US Sales Only), PC All/MF 
A01. File Number DE87700026. (CONF-8410446—). 

From 16. Brazilian congress of endocrinology and metabo- 
logy; Canela, RS, Brazil (27 Oct 1984). 


5522 (INIS-BR—538, pp 126) Blood plasma —< of 
somatomedin C in patients with primary hypothyroidism and 
in individual with endemic action of L- 
T, and L-Ts. Lima, N.; Cavaliere, H.; Medeiros Neto, G.A. 
(Sao Paulo Univ., Brazil. Faculdade de Medicina). 1984. (In 
Portuguese). NTIS (US Sales es PC Al11/MF A0O1. File 
Number DE87700026. (CONF-8410446—). 

From 16. Brazilian congress of endocrinology and metabo- 
logy; Canela, RS, Brazil (27 Oct 1984). 


(INIS-BR—538, pp 127) Blood plasma concentra- 
tion of somatomedin-C in patients with Cushing 


) Syndrome. 
Giannella Neto, D.; Santomauro, A.T.M.G.; Paes, 
M.dasG.T.; Marcondes, J.A.M.; Mendonca, B.B.; Wajchen- 
berg, B.L.; Spencer, E.M. (Sao Paulo Univ., Brazil. Facul- 
dade de Medicina). 1984. (In Portuguese). NTIS (US Sales 
Only), PC A1l1/MF AOl. File Number DE87700026. 
(CONF-8410446—). 

From 16. Brazilian congress of endocrinology and metabo- 
logy; Canela, RS, Brazil (27 Oct 1984). 


5524 (INIS-BR—538, pp 131) Development of amino 
radioimmuno and terminal-carboxi specific methods for the 
measurement of human parathormone (PTHh) in blood serum. 
Vieira, J.G.H.; Oliveira, M.A.D.; Barros Maciel, R.M. de; 
Russo, E.M.K. (Escola Paulista de Medicina, Sao ao 
Brazil). 1984. (In Portuguese). NTIS (US Sales Only), PC 
All/MF AO0Ol. File Number DE87700026. (CONF- 
8410446—). 

From 16. Brazilian congress of endocrinology and metabo- 
logy; Canela, RS, Brazil (27 Oct 1984). 


5525 (INIS-BR—538, PP 131) Sensibility and 
parathormone 


specificity 
of radioimmunologic dosage of (PTH) in the di- 
agnosis of primary hyperparathyroidism (HPP). Vicira, 
J.G.H.; Oliveira, M.A.D.; Barros Maciel, R.M. de; Russo, 
E.MK. (Escola Paulista ‘de Medicina, Sao Paulo, Brazil). 
1984. (In Portuguese). NTIS (US Sales Only), PC All/MF 
A01. File Number ser DE87700026. (CONF-8410446—). 
From 16. Brazilian congress of endocrinology and metabo- 
logy; Canela, RS, Brazil (27 Oct 1984). 


5526 (INIS-BR—538, pp 132) Measurement of blood 
serum PTH by amino radioimmunologic and terminal carboxi 
specific methods in patients with chronic renal insufficiency. 
Zanella, M.T.; Silva, M.C. da; Vieira, J.G.H.; Draibe, S.A.; 
Ajzen, H.; Tridenti, MLR. (Escola Paulista de "Medicina, Sao 
Paulo, Brazil). 1984. (In Portuguese). NTIS (US Sales 
Only), PC All/MF AOl. File Number DE87700026. 
(CONF-8410446—). 

From 16. Brazilian co of endocrinology and metabo- 
logy; Canela, RS, Brazil (27 Oct 1984). 
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5527 (INIS-BR—538, pp 137) Blood serum levels of 
TSH in patients submitted to a total thyroidectomy: hypophy- 
sary to TRH after interruption of thyroid hormone. 
Costa, P.L.A.; Knobel, M.; Medeiros Neto, G.A.; Nicolau, 
W.; Mattar, E. (Sao Paulo ‘Univ., Brazil. Faculdade de = 
dicina). 1984. (In Portuguese). NTIS (US Sales Only), PC 
All/MF AOl. File Number DE87700026. (CONF- 
8410446—). 

From 16. Brazilian congress of endocrinology and metabo- 
logy; Canela, RS, Brazil (27 Oct 1984). 


5528 (INIS-BR—538, pp 140) Characterization of the 
hTSH receptor in hypocaptivating hyperplasias of the thyroid. 
Bianco, A.C.; Nunes, M.T.; Marone, M.M.; Santo, G.C.; 
Marigo, C.; ‘Correa, P.H.; Auriemo, C.R. C. (Sao Paulo 
Univ., Brazil. Inst. de Ciencias Biomedicas; Santa Casa de 
Misericordia de Sao Paulo, Brazil. Dept. de Patologia). 
1984. (In Portuguese). NTIS (US Sales Only), PC Al1/MF 
A01. File Number DE87700026. (CONF-8410446—). 

From 16. Brazilian congress of endocrinology and metabo- 
logy; Canela, RS, Brazil (27 Oct 1984). 


5529 (INIS-BR—538, pp 141) Dosage of inhibiting im- 
munoglobulins of LTSH binding in blood serum of patients 
with Basedow-Graves disease. Bianco, A.C.; Marone, M.M.; 
Nunes, M.T.; Correa, P.H.; Costa, J.R.; Auriemo, C.R.C. 
(Sao Paulo Univ., Brazil. Inst. de Ciencias Biomedicas; 
Santa Casa de Misericordia de Sao Paulo, Brazil. Dept. de 
Clinica Medica). 1984. (In Portuguese). NTIS (US Sales 
Only), PC All/MF A0Ol. File Number DE87700026. 
(CONF-8410446—). 

From 16. Brazilian congress of endocrinology and metabo- 
logy; Canela, RS, Brazil (27 Oct 1984). 


5530 (INIS-BR—538, a? 143) Influence of renin-angio- 
tension system, potassium (K*) and ACTH on the methyloxi- 
dase corticosterone type II in adrenocortex pathologies. 
Kater, C.E.; Schambelan, M.; Biglieri, E.G. (Escola Paulista 
de Medicina, Sao Paulo, Brazil). 1984. (In Portuguese). 
NTIS (US Sales Only), PC All/MF AOl. File Number 
DE87700026. (CONF-8410446—). 

From 16. Brazilian congress of endocrinology and metabo- 
logy; Canela, RS, Brazil (27 Oct 1984). 


5531 (INIS-BR—538, pp 144) Primary adrenocortex 
hyperplasia: recognition of a new form of primary hyperaldos- 
teronism. Kater, C.E.; Arteaga, E.; Schambelan, M.; Big- 
lieri, E.G. (Escola Paulista de Medicina, Sao Paulo, Brazil). 
1984. (In Portuguese). NTIS (US Sales Only), PC All/MF 
A01. File Number DE87700026. (CONF-8410446—). 

From 16. Brazilian congress of endocrinology and metabo- 
logy; Canela, RS, Brazil (27 Oct 1984). 


5532 (INIS-BR—538, pp 146) Standard of mineralocor- 
ticoid secretion in the Cushing Syndrome: evidences of inhibi- 
tion of the aldosterone path synthesis in the glomerulus zone. 
Pass de M.A.; Kater, C.E.; Biglieri, E.G. (Escola 
ta de Medicina, Sao Paulo, Brazil). 1984. (In Portu- 
guese). NTIS (US Sales Only), PC Ali/MF AOl. File 
Number DE87700026. (CONF-8410446—). 
From 16. Brazilian congress of endocrinology and metabo- 
logy; Canela, RS, Brazil (27 Oct 1984). 


5533 (INIS-BR—538, pp 147) me apr 4 and specifica- 
tion of the rapid test of depression with dexamethasone (1 
mg,oral) in Cushing Syndrome diagnosis. Accursio, W.J.; 
Vieira, J.G.H.; Kater, C.E.; Chacra, A.R. (Escola Paulista 
de Medicina, "Sao Paulo, Brazil). 1984. (In Portuguese). 
NTIS (US Sales Only), PC All/MF AO1. File Number 
DE87700026. (CONF-8410446—). 

From 16. Brazilian congress of endocrinology and metabo- 
logy; Canela, RS, Brazil (27 Oct 1984). 
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5534 (INIS-BR—538, pp 168) Evaluation of ee 
activity by blood plasm determination of somatomedin C by 
radioimmunoassay. Giannella Neto, D.; a B.L.; 
Mendonca, B.B.; Macchione, M.; ; Spencer, E. .M. (Sao Paulo 
Univ., Brazil. Faculdade de Medicina). 1984. (in Portu- 
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io de Janeiro Univ. ie Brazil. fm oe Universitario). 1984. 
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5536 (INIS-BR—538, pp 176) Hyperthyroidism in aged 
adult-Clinical evaluation. Nicolau, W.; Long, Y.J.; Germek, 
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5537 (INIS-BR—538, pp 178) Self-antibody against Ts 
and T,. Clinic report and laboratory study. Nicolau, W.; Vil- 
lares, S.M.; Abelin, N.M.A.; Mattar, E. (Sao Paulo Univ., 
Brazil. Faculdade de Medicina). 1984. (In Portuguese). 
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5538 (INIS-BR—538, pp 219) Basic secretion of prolac- 
tin (episodic fluctuations and circadian rhythm) in men with 
the chronic form of Chagas disease. Santos Medeiros, M. 
dos; Moreira, A.C.; Iasigi, N. (Sao Paulo Univ., Ribeirao 
Preto, Brazil. Faculdade de Medicina). 1984. (In Portu- 
guese). NTIS (US Sales Only), PC All/MF AO0Ol. File 
Number DE87700026. (CONF-8410446—). 

From 16. Brazilian congress of endocrinology and metabo- 
logy; Canela, RS, Brazil (27 Oct 1984). 


(INIS-BR—538, pp 219) Effects of acute adminis- 
aa of methachlopramide and thyrotropin-releasing hor- 
mone (TRH) on blood plasma levels of prolactin in men with 
chronic form of Chagas disease. Santos Medeiros, M. dos; 
Moreira, A.C.; Iasigi, N. (Sao Paulo Univ., Ribeirao Preto, 
Brazil. Faculdade de Medicina). 1984. (In Portuguese). 
NTIS (US Sales Only), PC All/MF AOl1. File Number 
DE87700026. (CONF-8410446—). 

From 16. Brazilian congress of endocrinology and metabo- 
logy; Canela, RS, Brazil (27 Oct 1984). 
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Schmid, H.; Dick, L.P.; Jacob, A.; Eschiletti, M.A.; Fried- 
: jospital de Clinicas de Porto ‘Alegre, 


(INIS-BR—538, pp 220) Hypophysitis in a patient 
syndrome and mixed disease of collagen. 


Brazil). 1984. (In Portuguese). NTIS (US Sales Only), PC 
All/MF AOi. File Number DE87700026. (CONF- 
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From 16. Brazilian congress of endocrinology and metabo- 
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5541 (INIS-BR—538;' pe 166) Acromegaly: diagnostic 
and therapeutic problems. Friedman, R.; Furlanetto, T.W.; 
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From 16. Brazilian congress of endocrinology a metabo- 
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evolution of acromegaly after and 


surgery radiotherapy. 

Costa, V.E.M.; Batista, M.C.; Bloise, W.; Mendonca, B.B.; 
Arnhold, LIP; Cabelho, S.C.G.F.; Kohek, M.B.F.; Nico- 
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ortuguese les ly), 

PC Al1/MF AOl. File Number DE87700026. (CONF- 

8410446—). 

From 16. Brazilian congress of endocrinology and metabo- 
logy; Canela, RS, Brazil (27 Oct 1984). 


5544 (INIS-BR—538, 174) 
odular goiter by prior established dose of 
Castro, J.A.S. de; Gross, J.L. (Hospital 
Alegre, ana 1984. (In Portuguese). NTIS (US Sales 
Only), PC All/MF AOl. File Number DE87700026. 
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= Graves disease. of pregnancy 
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Medicina da Universidade de Sao Paulo/SP - Brazil. Cozzi, 
Z8S.; pern, A.; Monaci, J.; M.; Zugaib, M. 
(Sao Paulo Univ., Brazil. Faculdade de Medicina). 984, (in 
Portuguese). NTIS (US Sales Only), PC Al1/MF AO1. File 
Number DE87700026. (CONF-8410446—). 

From 16. Brazilian of endocrinology and metabo- 
logy; Canela, RS, Brazil (27 Oct 1984). 


- (INIS-BR—538, pp 183) Differentiated carcinoma 

pees 9 ol Critique analysis of the treatment in a hospital 

instruction. Friedman, R.; Bertoluci, M.C.; Castro, J.A.S. 

de; Gross, J.L.; Edelweiss, M.I. (H de Clinicas de 

Porto Al Brazil). 1984. (In Portuguese). NTIS (US 

Sales Only), PC All/MF A01. File Number DE87700026. 
(CONF-8410446—). 

From 16. Brazilian congress of endocrinology and metabo- 

logy; Canela, RS, Brazil (27 Oct 1984). 
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cortex: analysis of diagnostic tests in 14 cases. Liberman, B.; 
Malerbi, D.A.C.; Kairalla, A.C.; ini .s i 
Moura Junior, 7M. de; Oda, RD. (Instituto ‘Nacional de 
Assistencia Medica da Previdencia Social, Sao a 
Brazil). 1984. (In Portuguese). NTIS (US Sales Only), PC 
All/MF AOl. File Number DE87700026. (CONF- 
8410446—). 

From 16. Brazilian congress of endocrinology and metabo- 
logy; Canela, RS, Brazil (27 Oct 1984). 


5548 (INIS-BR—538, pp 158) Study of secretion of 
peptide-C and insulin in the peripheric blood flow and in the 
veiny portal system in patients with insuloms. Neves, G.R.A. 
das; Wajchesberg, B.L.; Liberman, B.; Mies, S.; Nery, M.; 
Goldman, J. (Instituto Nacional de Asistencia Medica da 
Previdencia Social, Sao Paulo, Brazil; Sao Paulo Univ., 
Brazil. Feculdede” de Medicina). 1984. (In hg nara 
NTIS (US Sales Only), PC All/MF A0Ol. File Number 
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5549 (INIS-BR—538, pp 167) Evaluation of therapeutic 
response in ; correlation between growth hormone 
and somatomedin C with clinical sight. Lazaretti, M.; Paiola, 
C.; Kairalla, A.C.; Araujo, L.M.B.; Salgado, LR; Nery, 
M; ner ier B. (Instituto Nacional de Assistencia Medica 
da Previdencia Social, Sao Paulo, Brazil). 1984. (In Portu- 
). NTIS (US Sales Only), PC All/MF AOl. File 
lumber DE87700026. (CONF-8410446—). 
From 16. Brazilian congress of endocrinology and metabo- 
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5550 ee pp s Evaluation of disodium 
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f Paget Disease. Nunes, 
M.T.M.; Cruz, T. (Bahia Univ., ‘Secnn. Brazil). 1984. (In 
Portuguese). NTIS (US Sales Only), PC Al1/MF A01. File 
Number DE87700026. (CONF-8410446—). 
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5551 (INIS-mf—10510) Nuclear magnetic resonance im- 
aging. (National Health Technology Advisory Panel, 
Woden (Australia)). Jun 1983. 14p. NTIS (US Sales Only), 
PC A02/MF AO01. File Number DE87700135. 

This report summarises the aspects of nuclear magnetic reso- 
nance imaging (NMRI) considered by the National Health Tech- 
nology Advisory Panel and makes recommendations on its intro- 
duction in Australia with regard to the need for thor- 
ough evaluation of its cost effectiveness. Topics covered are: princi- 
ples of the technique, equipment required, installation, costs, reli- 
ability, performance parameters, clinical indications, training and 
staff requirements, and safety considerations. 


5552 Gas Gay, D.D. (to Dept. of 
Energy, Washington, DC). US Patent 4,615,468. 7 Oct 1986. 
Filed date 22 Feb 1985. vp. 

This patent describes disposable gas ampoule holding or con- 
taining a gas such as a radioactive gas, comprising: (a) a cylindrical 
glass tube which is adapted to hold the gas; (b) a layer of absorbent 
material which circumscribes and which contacts cylindrical glass 
tube (a) which absorbs the gas; (c) a plastic tube, which circum- 
scribes and contacts absorbent material layer (b) and which is exter- 
nally threaded on each of its end portions; (d) a cap, which is 
threaded onto a first end of plastic tube (c); (e) a cylindrical block, 
which is in the first end of cylindrical glass tube (a) adja- 
cent to cap (d), which contacts cylindrical glass tube (a), which is 
composed of a foamed material and which is impregnated with a 
gas adsorbent material; (f) a cylindrical plunger tip, which is locat- 
ed in the first end of cylindrical glass tube (a) in a gas-tight manner 
adjacent to cylindrical block (e); (g) an end stopper, which has a 
central cylindrical shaft that is positioned in the second end of cy- 
lindrical glass tube (a); and (h) a cap, which is threaded onto the 
second end of plastic tube (e). A combination of the disposable gas 
ampoule and syringe adapted to operably interface with the gas am- 
poule is also described. 


High resolution tomography with chemical speci- 
ficity. Bonse, U.; Nusshardt, R.; Krasnicki, S.; Johnson, Q.; 
Kinney, J.; Nichols, M. (Dortmund Univ., Germany, F.R. 
Inst. fuer Physik; Lawrence Livermore National Lab., CA, 
USA; Sandia National Labs., Livermore, CA, USA). Nucle- 
ar Instruments and Methods in Physics Research, Section A: 
Accelerators, Spectrometers, Detectors, and Associated Equip- 
_ 246: No. 1-3, 644-648(15 May 1986). (CONF-850734— 


From 2. international synchrotron radiation instrumentation 
conference; Stanford, CA, USA (29 Jul 1985). 

A very fast method of computerized critical absorption to- 
mography featuring proportional 10 pm spatial resolution and high 
chemical sensitivity is described. Synchrotron radiation is used and 
the method is especially suited to investigating small samples. From 
a preliminary experiment it is found that layers of neighboring ele- 
ments only 0.2 ym thick can be distinguished at medium atomic 
numbers. 
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Angiography Pg: at Stanford. Hughes, E.B.; 

ae H.D.; Hofstadter, R.; Otis, J.N.; Rubenstein, E:; 
Buchbinder, M.; Harrison, D. iC; Kernoff, R.S.; Brown, 
GSS.; Thompson, A.C. (Stanford Univ., CA, USA. Dept. of 
Physics; Stanford Univ., CA, USA. School of Medicine; 
Stanford Univ., CA, USA. Stanford Synchrotron Radiation 
Lab.; Lawrence Berkeley Lab., CA, USA). Nuclear Instru- 
ments and Methods in Physics Research, Section A: Accelera- 
tors, Spectrometers, Detectors, and Associated Equipment; 246: 
No. 1-3, 719-725(15 May 1986). (CONF-850734— 

From 2. international synchrotron radiation instrumentation 
conference; Stanford, CA, USA (29 Jul 1985). 

A program is underway at the Stanford Synchrotron Radi- 
ation Laboratory to evaluate a minimally invasive method of visual- 
izing the coronary arteries in man using synchrotron radiation. The 
design of an X-ray imaging system to accomodate a newly-available 
X-ray beam 12.3 cm in width is described. The system performance 
as revealed with test images of phantoms and excised hearts is indi- 
cated, and the system components to be tested before clinical stud- 
ies can begin are identified. 


5555 Short-lived radionuclides in nuclear medicine - II. 
Budinger, T.F.; Peng, C.T. (Lawrence Berkeley Lab., CA). 
Transactions of the American Nuclear Society; 50: 32(Nov 
1985). (CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

Positron emission tomography (PET) has been applied effec- 
tively in the diagnosis of Alzheimer’s disease, the prognosis of 
stroke, and the evaluation of the efficacy of tumor therapy. In addi- 
tion, PET has been applied to studies of the neuroreceptor distribu- 
tion in the human brain, to studies of epilepsy and congenital disor- 
ders of the brain, and to the study of flow and metabolism of the 
human heart muscle. Of the many current investigations of PET, 
the three discussed here are now of clinical importance for patient 
care. 


5556 Purification and uses of *Y for medical research. 
ee J.S.; Haff, K.W.; Phillips, B.P. (Oak Ridge a 

Lab., TN). Transactions of the American Nuclear Society; 50: 
36(Nov 1985). (CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

Medical researchers are utilizing two new products recently 
developed for a new attack on some forms of human cancer. One 
development in the early 1980s was the monoclonal antibody. A 
second product for liver cancer therapy is being developed. A ra- 
dioactive isotope must meet rigid criteria to be used for labeling of 
these products. It must have a short half-life (days), be free of other 
long-lived radionuclides, and emit rays with energy that have a 
short path length in flesh. One isotope that meets these criteria is 
®Y, which is the decay daughter of Sr. It has a 63.4-h half-life, a 
2.25-MeV beta energy with no gamma energy, and decays to stable 
Zr. When *Y is to be used with human patients, it is necessary 
to remove the Sr precursor to the lowest possible levels. A 50-Ci 
strontium cow was prepared at the Oak Ridge National Laboratory 
(ORNL) for the production of ultra-pure *Y chloride. This cow 
was placed in a remote cell with master/slave manipulators for 
processing the ®Y. No other radionuclides are processed in this 
cell, thus eliminating the possibility of contamination of the finished 
product with alpha- and gamma-emitting nuclides. The 50-Ci 
source of Sr was selected for the production of ®Y in multicurie 
quantities. Large quantities of * Y will be needed if research pro- 
grams demonstrate that it is effective in the treatment of cancer. 
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REFER ALSO TO CITATION(S) 4210, 4211, 5310, 5311, 5313, 5355, 5399, 
5439, 5451, 5462, 5583, 5623 


5557 (CONF-8307124—, pp 229-238) Pseudomonas hy- 
drocarbon oxidation. Shapiro, J.A.; Owen, D.J.; Kok, M.; 
Eggink, G. (Univ. of Chicago, IL). 1984. NTIS, PC A18/ 
MF AOI. File Number DE86010571. Contract FG06- 
83ER60146. 


From Conference on genetic control of environmental pol- 
lutants; Seattle, WA, USA (31 Jul 1983). 

We still have a great deal to learn about the biology of any 
particular system before we can carry out rational strain construc- 
tion. The alkane oxidation system was chosen for maximum sim- 
plicity and has some of the most detailed genetic analysis of any 
Pseudomonas pathway, yet it still yields many surprises. There is 
still a large role for traditional selection techniques and serendipi- 
tous strain improvements. One of the main challenges in work on 
biological hydrocarbon oxidation is to understand how the bacteria 
reorganize their genomes and alter their metabolism to meet the se- 
lective challenges placed on them. Once this has been done for sev- 
eral pathways new principles of genetic change and metabolic regu- 
lation may emerge that will place genetic engineering efforts on a 
more solid foundation. Recombinant DNA analysis may have limit- 
ed application in strain construction, but cloning, in vitro mutagen- 
esis, and other modern techniques will probably not be as important 
in improving integrated degradative pathways as they have shown 
themselves to be in the production of specific proteins. 15 refs., 5 
figs. 


5558 Peptidoglycan envelope in the cyanelles of Glauco- 
cystis nostochinearum. Scott, O.T. (Fort Lewis College, Du- 
rango, CO). pp 27-40 of Planetary ecology. Caldwell, D.E.; 
Brierley, J.A.; Brierley, C.L. (eds.). New York, NY; Van 
Nostrand Reinhold Company Inc. (1985). (CONF- 
8310249—). 

From 6. international symposium on environmental biogeo- 
chemistry; Santa Fe, NM, USA (10 Oct 1983). 

Glaucocystis nostochinearum is an alga of indeterminate 
phylogenetic identity. Various structural and pigment characters 
have been used by investigators to suggest its taxonomic affinity to 
the cyanobacteria, red algae, green algae, dinoflagellates, and the 
cryptomonads. With the advent of the endosymbiotic theory for the 
evolution of chloroplasts, other researchers suggested that Glauco- 
cystis represents a symbiotic association involving a colorless 
green-algal host cell and intracellular cyanobacteria, or cyanelles. 
The cyanelles found in Glaucocystis have been investigated in sev- 
eral ultrastructural and biochemical studies in unsuccessful attempts 
to detect the presence of a peptidoglycan envelope, a basal layer of 
non-Archaebacterial prokaryotic cell walls. Disruption of intact 
Glaucocystis cells with a glass tissue homogenizer permitted the 
isolation of the uniquely shaped cyanelles. Preservation of intact- 
ness and shape of the cyanelles in a hypotonic isolation medium 
was terminated by lysozyme at final concentrations of less that 
50ug/ml. At 5 pg/ml, lysozyme achieves lysis within a few sec- 
onds, and this was found to be the optimal concentration. Lyso- 
zyme-mediated lysis was inhibited by N-acetyl-glucosamine-2, a 
known competitive inhibitor. Diaminopimelic acid was detected by 
standard amino acid-analysis methods, prompting the conclusion 
that the cyanelles of Glaucocystis are cyanobacterial endosym- 
bionts. 


Recovery of viable Thermoactinomyces 
heterotrophic 


vulgaris 
=m other aerobic les from a varved 
sequence of ancient lake sediment. Parduhn, N.L.; Watter- 
son, J.R. (Geological Survey, Denver, CO). pp 41-53 of 
Planetary ecology. Caldwell, D.E.; Brierley, J.A.; Brierley, 
C.L. (eds.). New York, NY; Van Nostrand Reinhold Com- 
pany Inc. (1985). (CONF-8310249—). 

From 6. international symposium on environmental biogeo- 
chemistry; Santa Fe, NM, USA (10 Oct 1983). 

A varved sequence of lake sediment from Elk Lake, Minne- 
sota, contains a 10,284-year record of sedimentation determined on 
the basis of '*C analysis and varve chronology. Fifty core samples 
were studied to determine the viability of thermophilic bacterial en- 
dospores. Recovery of viable Thermoactinomyces vulgaris and 
other aerobic heterotrophic thermophiles shows that the spores of 
these organisms can remain viable for more than 7000 years. In a 
similar study, viable endospores of Bacillus stearothermophilus 
were recovered from 5800-year-old sediments off the coast of Cata- 
lina Island, California. Elk Lake bacterial counts correlate with pa- 
leolimnological data. In particular, maximum bacterial counts occur 
in sediments deposited during the mid-Holocene hypsothermal 
(warm) period. 





manganese-oxidizing bacteria from hy- 
discharge areas at 21° North on the East Pacific 
Rise. Ehrlich, H.L. (Rensselaer Polytechnic Institute, Troy, 
NY). pp 186-194 of Planetary a Caldwell, D.E.; 
Brierley, J.A.; Brierley, C.L. (eds.). New York, NY; Van 
Nostrand Reinhold Company Inc. (1985). (CONF- 
8310249—). 
From 6. international symposium on environmental biogeo- 
—— Santa Fe, NM, USA (10 Oct 1983). 

As part of a study of microbial communities around hydro- 
thermal vents at midocean rift zones, water samples, filter paper 
from an in situ pumping system, the mantle edge of a clam (Mol- 
lusca), and pieces of exposed glass slides, all collected at 22° North 
latitude on the East Pacific Rise, were examined for the presence of 
Mn(iI)-oxidizing bacteria. Culturing portions of the samples in tryp- 
tone-dextrose-yeast extract medium prepared in sea water and sup- 
plemented with manganous sulfate revealed the presence of such 
bacteria in all samples. Most isolates resembled earlier ones ob- 
tained from samples from the Rift Zone. However, at 
least one isolate was different. It resembled isolates from ferroman- 
ganese nodules and associated sediments from the central and east- 
ern Pacific and the Atlantic oceans in that it could not oxidize 
Mn(II) unless it was found to Mn(IV) oxide. Yet, unlike the manga- 
nese-oxidizing isolates from ferromanganese nodules and associated 
sediments, but like all other isolates from the hydrothermal vent 
areas, its manganese oxidase was inducible by Mn(II). The charac- 
teristics of some of the isolates from the hydrothermal vent area at 
21° North on the East Pacific Rise are described. 


5560 M 
drothermal 


5561 Autotrophic growth and iron oxidation and inhibi- 
tion kinetics of Leptospirillum ferrooxidans. Eccleston, M.; 
Kelly, D.P.; Wood, A.P. (Univ. of Warwick, Coventry, 
England). pp 263-272 of Planetary ecology. Caldwell, D.E.; 
Brierley, J.A.; Brierley, C.L. (eds.). New York, NY; Van 
Nostrand Reinhold Company Inc. (1985). (CONF- 
8310249—). 

From 6. international symposium on environmental biogeo- 
chemistry; Santa Fe, NM, USA (10 Oct 1983). 

Leptospirillum ferrooxidans was first isolated from a sulfide 

ore deposit in Armenia and has been shown to be an organism sig- 
nificant in the leaching of pyrite as well as being capable of auto- 
trophic growth dependent on iron oxidation. Little work has been 
reported on its autotrophic growth of ferrous iron, potential for he- 
terotrophy or mixotrophy, or kinetics of iron oxidation. This paper 
demonstrates it to be an obligately chemolithotrophic autotroph, 
showing many physiological similarities to Thiobacillus ferrooxi- 
dans and similar to the latter in its iron-oxidation kinetics and sensi- 
tivity to inhibition by ferric iron. 
5562 Thermophilic archaebacteria occurring in subma- 
rine hydrothermal areas. Stetter, K.O. (Universitaet Regens- 
burg, West Germany). pp 320-332 of Planetary ecology. 
Caldwell, D.E.; Brierley, J.A.; Brierley, C.L. (eds.). New 
York, NY; Van Nostrand Reinhold Company Inc. (1285). 
(CONF-8310249—). 

From 6. international symposium on environmental biogeo- 
chemistry; Santa Fe, NM, USA (10 Oct 1983). 

Extremely thermophilic anaerobic arc! ia have been 
isolated from submarine solfatara fields in Italy. They are sulfur-hy- 
drogen autotrophs, sulfur respirers, methanogens, and fermentative 
organisms. The most extremely thermophilic isolates grow between 
80° and 110°C, with an optimum around 105°C. 


media for studying 

croorganisms. Germida, J.J. (Univ. of Sas- 

katchewan, Saskatoon). pp 333-344 of Planetary ecology. 

Caldwell, D.E.; Brierley, J.A.; Brierley, C.L. (eds.). New 

York, NY; Van Nostrand Reinhold Company Inc. (1985). 

(CONF-8310249—). 

From 6. international symposium on environmental biogeo- 
ome Santa > NM, USA (10 Oct 1983). 

sulfur (S°)-containing media for the enumeration, 

isolation, and study of S°-oxidizing microorganisms are described. 

Solid or liquid media for chemolithotrophic or heterotrophic micro- 

organisms were prepared with flowable S° (FS°). The addition of 

different pH indicator increased the usefulness of modified FS° 

media and provided a relative index of microbial S°-oxidizing abili- 
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ty. Modified liquid FS° media were more useful than solid media 
for the enumeration of S°-oxidizing populations in agricultural, 
forest, and S°-polluted soil samples. Both autotrophic and hetero- 
trophic organisms grew in the appropriate modified liquid FS° 
media, whereas only heterotrophs and selected autotrophs grew on 
agar media. Modified solid FS° media were very useful for the 
identification and isolation of S°-oxidizers. Modified solid FS° 
media also allowed demonstration of synergism between different 
pairs of microorganisms, which was necessary for them to oxidize 
FS° to SO,7. More than 25% of the 56 reference strains tested on 
modified solid FS° media were identified as S°-oxidizers. Various 
soil isolates and reference strains of thiobacilli oxidized FS° and 
precipitated S° at comparable rates. Based on these results and re- 
sults from a comparison with other routinely used S°-containing 
media, the new modified FS° media described should facilitate the 
study of S°-oxidizing microorganisms, especially heterotrophs. The 
advantages and disadvantages of modified FS° media are discussed. 


5564 Early region 1B of adenovirus 2 encodes two coter- 
minal proteins of 495 and 155 amino acid residues. Anderson, 
C.W.; Schmitt, R.C.; Smart, J.E.; Lewis, J.B. (Brookhaven 
National Lab., Upton, NY). Journal of Virology; 50: No. 2, 
387-396(May 1984). 

Partial sequence analysis of tryptic peptides has identified 
the E1B-495R (E1B-57K) (early transcription region 1B of 495 
amino acid residues, with an approximate molecular weight of 
57,000) protein of adenovirus 2 as encoded by the 495 amino acid 
open reading frame located in the adenovirus 2 DNA sequence be- 
tween nucleotides 2016 and 3500. Additional proteins of 16,000 M/ 
sub r/ and 18,000 M/sub r/ that are related to the E1B-495R pro- 
tein were identified by cell-free translation of hybridization-selected 
mRNA. Analysis of [**S]methionine-containing amino terminal 
tryptic peptides by thin-layer chromatography showed that the 
E1B-495R, E1B-18K, and E1B-16K proteins all begin at the same 
initiation codon. The E1B-495R protein from 293 cells also has the 
same initial tryptic peptide, acetyl-methionyl-glutamyl-arginine. Se- 
quence analysis of E1B-18K tryptic peptides indicated that this pro- 
tein also has the same carboxy terminus as the E1B-495R protein 
and that it is derived from an mRNA that is spliced to remove se- 
quences between nucleotides 2250 and 3269, resulting in a protein 
product of 155 amino acid residues. Analysis of E1B-16K tryptic 
peptides has not yet revealed the carboxy terminal structure of this 
protein. Both the E1B-495R and the E1B-155R (E1B-18K) proteins, 
as well as the E1B-16K protein, were precipitated from cell-free 
translations and from extracts of infected cells by antiserum against 
an amino terminal nonapeptide common to these proteins. 


5565 Six antigenic determinants in the surface layer of 
lethanococcus 


the archaebacterium M vannielii revealed by 
monoclonal antibodies. de Macario, E.C.; Koenig, H.; Ma- 
cario, A.J.L.; Kandler, O. (New York State Dept. of 
Health, Albany). Journal of Immunology; 132: No. 2, 883- 
887(Feb 1984). Contract AC02-81ER 10880. 

The immunogenicity and antigenic characteristics of the 
unique surface layer (S layer) of Methanococcus vannielii was stud- 
ied with a panel of six monoclonal antibodies. Six surface determi- 
nants were identified for the first time, each recognized by one anti- 
body exclusively. The determinants are proteins, located in the S 
layer, and accessible to antibody in whole, unfixed, as well as for- 
malinized bacteria. Hence the six antigens and antibodies reported 
here should be useful for rapid identification of new isolates and for 
taxonomy of methanogens, notably Methanococcaceae. In this con- 
nection two novel applications of the slide immunoenzymatic assay 
were developed for analyses of monoclonal antibodies and their 
complementary sites in the bacterial envelope. 


5566 Physical structure and genetic expression of the 
sulfonamide-resistance plasmid pLS80 and its derivatives in 
Streptococcus pneumoniae and Bacillus subtilis. Lopez, P.; 
Espinosa, M.; Lacks, S.A. (Instituto de Inmunologia y Bio- 
logia Microbiana, Madrid, Spain). Molecular and General 
Genetics; 195: 402-410(1984). 

The 10-kb chromosomal fragment of Streptococcus pneu- 
moniae cloned in pLS80 contains the sul-d allele of the pneumococ- 
cal gene for dihydropteroate synthase. As a single copy in the chro- 
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mosome this allele confers resistance to sulfanilamide at 0.2 mg/ml; 
in the multicopy plasmid it confers resistance to 2.0 mg/ml. The 
sul-d mutation was mapped by restriction analysis to a 0.4-kb 
region. A spontaneous deletion beginning ~ 1.5 kb to the right of 
the sul-d mutation prevented gene function, possibly by removing a 

. This region could be restored by chromosomal facilita- 
tion and be demonstrated in the plasmid by selection for sulfona- 
mide resistance. Under selection for a vector marker, tetracycline 
resistance, only the deleted plasmid was detectable, apparently as a 
result of plasmid segregation and the advantageous growth rates of 
cells with smaller plasmids. When such cells were selected for sul- 
fonamide resistance, the deleted region returned to the plasmid, 
presumably by equilibration between the chromosome and the plas- 
mid pool, to give a low frequency (~ 10-*) of cells resistant to sul- 
fanilamide at 2.0 mg/ml. Models for the mechanisms of chromo- 
somal facilitation and equilibration are proposed. Several deriva- 
tives of pLS80 could be transferred to Bacillus subtilis, where they 
conferred resistance to sulfanilamide at 2 mg/ml, thereby demon- 
strating cross-species expression of the pneumococcal gene. Trans- 
fer of the plasmids to B. subtilis gave rise to large deletions to the 
left of the sul-d marker, but these deletions did not interfere with 
the sul-d gene function. Restriction maps of pLS80 and its variously 
deleted derivatives are presented. 


5567 Bacterial surface antigens defined by monoclonal 
antibodies: the methanogens. Conway de Macario, E.; = 
cario, A.J.L.; Magarinos, M.C.; Jovell, R.J.; Kandler, O. 
(New York State Dept. of Health, Albany). Federation Pro- 
ceedings, Federation of American Societies for Experimental 
Biology; 41: 831(1982). Contract AC02-81ER 10880. 
The methanogens (MB) are unique microbes of great evolu- 
tionary interest with applications in biotechnology-bicengineerings 
and are important in digestive processes. Their cell-wall composi- 
tion is distinctively different from that of Eubacteria, e.g. the Meth- 
anobacteriaceae possess the peptidoglycan pseudomurein rather 
than murein. The range of cell-wall compositions among MB and 
their evolutionary and functional significance is not well known. 
The authors undertook a systematic study of the MB's surface 
structure using monoclonal antibodies through the following steps: 
(1) generation of hybridomas that produce antibody to several MB 
from 3 of their 4 families; (2) development of immunoenzymatic 
assays for MB's antigens and antibodies; (3) determination of the 
fine specificity of monoclonal antibodies by inhibition-blocking tests 
using cell-wall extracts and compounds of known structure; thus a 
set of monoclonal probes of predetermined specificity was assem- 
bled; and (4) resolution of surface determinants of MB representa- 
tive of the Methanobacteriaceae using the monoclonal probes. Spe- 
cific markers of MB strains were characterized. Two epitopes were 
identified within the pseudomurein molecule. 
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5568 (INIS-mf—10193) ——_ radiochemical and 
radio-immunometrical on trophoblast serum 
parameters under parturition, and radio-immunological detec- 
tion of pregnancy-specific BY-glycoprotein [SP;] in early 
pregnancy. Weber, K.A.E. (Mainz Univ. (Germany, F.R.). 
Fachbereich 4 - Medizin). 10 Nov 1982. 232p. (in German). 
NTIS (US Sales Only), PC All/MF AOL. File Number 
DE86752590. 

77 deliveries were studied clinically and chemically bench- 
scale using data acquisition sheets applicable for computer - 
ation. According to a catalog 30 normal, 32 abnormal and 15 births 
featuring EPH gestosis were clearly defined and classified. Radio- 
chemical or radio-immunometrical methods were used to simulta- 
neously analyse and evaluate statistically the following ‘trophoblast- 
dependent serum parameters’ in subpartem and postpartem maternal 
blood, and in aterialized or pooled venous-arterialized umbilical 
cord blood in the case groups mentioned above: - 17 B-hydroxys- 
teroid; NAD(P)-oxidoreductase (17 B-HSD;; - free oestriol (fEs); -B- 
subunit of Human Chorionic Gonadotropin (8-hCG); - Human 
Chorionic Somatomatropin (hCS=hPL); - and pregnancy-specific 
B:-glycoprotein (SP:). A systematic study was made for the statisti- 
cal correlations between trophoblast - dependent serum parameters 
and placental and neonatal findings as well as for possible correla- 


tions between the serum parameters in both the maternal and fetal 
blood distribution spaces. 


ERA-12/2/ 774 
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REFER ALSO TO CITATION(S) 5500, 5532 


DE87001401. 


Chronic exposure of mice to certain neoplasms and minor 
histocompatibility antigens interferes with the production of lym- 
phocytes in the lymphomyeloid complex; the resultant compro- 
mised lymphocytopoiesis is a major contributing factor in the de- 
velopment of an acquired immunodeficiency syndrome (IDS). Stud- 
ies which aim at characterizing the response of leukocytes and thy- 
mocytes to transplanted neoplasma, at the in vivo recovery of the 
immune system on excision of the neoplasm, and at the search for 
humor factors mediating the immunosuppression are described. 


5570 Se pp 114) Receptors of dihydrotes- 
tosterone in the syndrome of testicular feminization complete 
form. D’Abronzo, F.H.; Mendonca, B.B.; Loei, M.; Almeida 
Toledo, S.P. de; Epps, D. (Sao Paulo Univ., Brazil. Facul- 
dade de Medicina). 1984. (In Portuguese). NTIS S Sales 
Only), PC Al1/MF AOl. File Number DE87700026. 
(CONF-8410446—). 


From 16. Brazilian congress of endocrinology and metabo- 
logy; Canela, RS, Brazil (27 Oct 1984). 


5571 (INIS-BR—538, pp —s Effect of 
lipogenesis in adipose tissue of 


adrenalectomy 

on the diabetic rats. oo 
D.A.S.; Kettelhut, IdoC.; Migliorini, R.H. 2 
Univ., ’ Ribeirao Preto, Brazil. Faculdade de At 
1984. (In Pi ). NTIS (US Sales ae Ail 
A01. File Number DE87700026. (CONF-84 

From 16. Brazilian congress of endocrinology a metabo- 
logy; Canela, RS, Brazil (27 Oct 1984). 


5572 os ae pp a Lipogenesis in liver and 
in adipose tissue of diabetic rats affected by 
adrenalectomy. Oliveira, D.A.S.; reg ho I.doC.; 
ini, os Feste Univ. Ribeieno ay TT cot, facul- 
Only), PC All/MF A0Ol. File Number DE87700026. 
(CONF-8410446—). 

From 16. Brazilian congress of endocrinology and metabo- 
logy; Canela, RS, Brazil (27 Oct 1984). 


gon ome DE87700026. (CONF-8410446—). 


From 16. Brazilian congress of endocrinology and metabo- 
logy; Canela, RS, Brazil (27 Oct 1984). 


5574 (INIS-BR—538, 3s. Pe 165) Diabetes mellitus in acro- 

megaly: incidence and risk factors cae 57 Czepie- 

lewski, M.A.; Abucham Filho, J.; omen ae 

C.E.; Chacra, A.R. (Escola Postion 

Paulo, Brazil). 1984. (In Portuguese). NTI SUS’ Sales 

Only), PC All/MF AOl. File Number DE87700026. 
8410446—). 


logy; Canela, RS, Brazil (27 Oct 1984). 





5575 Familial malignant melanoma. Kopf, A.W.; Hell- 
man, L.J.; Rogers, G.S.; Gross, D.F.; Rigel, D.S.; Fried- 
man, R.J.; Levenstein, M.; Brown, J.; Golomb, F.M.; Roses, 
D.F.; Gumport, S.L. (New York Univ. of School of Medi- 
cine, NY). JAMA, the Journal of the American Medical Asso- 
ciation; 256: No. 14, 1915-1919(10 Oct 1986). Contract 
AC02-76ER03077. 

Characteristics associated with familial compared with non- 
familial malignant melanoma were assessed. These data were ob- 
tained from consecutive prospectively completed questionnaires on 
1169 cases of cutaneous malignant melanoma. Of these, 69 patients 
indicated a positive family history for this cancer. Among the vari- 
ous clinical and histological variables compared, those that signifi- 
cantly correlated with the familial occurrence of malignant melano- 
ma include younger age at first diagnosis, smaller diameter of the 
lesion, lower Clark level, decreased frequency of nonmelanoma skin 
cancer, and reduced prevalence of noncutaneous cancer. Increased 
awareness of malignant melanoma among family members could ac- 
count for some of these observations. Identification of the familial 
variety of malignant melanoma has practical implications concern- 
ing early detection and prompt intervention. 


5510 Physiological Systems 
REFER ALSO TO CITATION(S) 5516, 5569, 5639, 5640, 5641 


5576 (DOE/EV/10270—T7) Effects of OK-432 on 
murine bone marrow and the of natural killer 
cells, Pollack, S.B.; Rosse, C. (Washington Univ., Seattle 
(USA). Dept. of Biological Structure). 1985. Contract 
AT06-79EV 10270. 7p. S MF AOl; 2; GPO Dep. File 
Number DE87 


The streptococcal preparation, OK-432, which augments 
anti-tumor responses in humans and mice, has been shown to be a 
potent immunomodulator. Among its effects is a pronounced aug- 
mentation of natural killer (NK) activity. The hypothesis that OK- 
432 alters the rates of production and maturation of NK cells in the 
bone marrow was tested. Studies to determine the kinetic param- 
eters of NK cell production in normal C57BL/6J mice using tritiat- 
ed thymidine, *H-TdR, as a DNA marker are described. We are 
now extending those studies to determine the effect of OK-432 on 
the bone marrow and on the production of NK cells in the 
marrow. Initial observations are reported which indicate that OK- 
432 has profound effects on the cellularity and mitotic activity of 
the bone marrow, and in particular, on cells with the characteristics 
of natural killer cells within the marrow. 17 refs., 3 figs., 4 tabs. 


5577 (LA-UR—86-3621) Dysbaric gas bubble disease in 
dogs. IV. Acclimatization to diving. Kunkle, T.D.; Morita, 
A.; Beckman, E.L. (Los Alamos National Lab., NM (USA); 
Hawaii Univ., Honolulu (USA). Dept. of Physiology). 1986. 
Contract W-7405-ENG-36. 20p. (CONF-8609185—1). 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE87001975. 

From Underwater physiology conference; Kobe, Japan (16 
Sep 1986). 

Acclimatization to diving was documented to occur in dogs. 
An increase in the number of repetitive dives which could be toler- 
ated, as well as a decrease in the total number of pulmonary artery 
venous gas emboli resulting from individual dives were observed. 
The results from the experimental subject “Jason” indicate that ac- 
climatization involves a reduction in the number of bubbles, and 
not an increase in the ability of the body to tolerate bubbles. Accli- 
matization is principally a physical rather than a physiological 
event. Bubbles forming in vivo must grow from nuclei of some 
sort. If these nuclei are stable, discrete structure that are destroyed 
when they grow into gross bubbles, then repetitive diving might 
markedly reduce by attrition the number of such bubble micronu- 
clei. This would result in fewer bubbles being formed during subse- 
quent dives, thus leading to the observed acclimatization effect. 7 
refs., 3 figs., 4 tabs. 


Noninvasive of airway constriction in 
sock guiuas: yin, Siiban S.A.; Mauderly, J.L. (inhala- 
tion Toxicology Researc Institute, Albuquerque, NM). 
Journal of Applied Physiology: Respiratory, Environmental and 
Exercise Physiology; 56: No. 6, 1666-1669(1984). Contract 
AC04-76EV01013. 

Tidal volume measured by the barometric method is very 
sensitive to increases in compression and expansion of alveolar gas, 
such as would be expected to occur during airway narrowing or 
closure. By comparing a barometric method tidal volume signal 
(VT’) with a reference tidal volume (VT) obtained with a head-out 
pressure plethysmograph, a simple index related to gas compress- 
ibility effects was calculated (VT/VT’). Changes in this index were 
compared with decreases in dynamic compliance (Cdyn) during his- 
tamine aerosol challenge of 15 Charles River Hartley guinea pigs. 
Decreases in VT/VT’ occurred during all aerosol challenges and 
were correlated with decreases in Cdyn. Decreases in VT/VT’ 
were most marked at Cdyn values of less than 50% of base line. At 
Cdyn of less than 15% of base line, VT’ was 3.1-4.8 times the VT 
reference signal. No increase in total pulmonary resistance was 
noted, and Cdyn and VT/VT’ returned to base line after histamine 
exposure was stopped. The authors conclude that gas compressibil- 
ity effects become substantial during histamine-induced airway con- 
striction in the guinea pig and that the VT/VT’ ratio appears to 
provide a simple noninvasive method of detecting these changes. 


5520 Public Health 


REFER ALSO TO CITATION(S) 5164, 5184, 5185, 5186, 5187, 5201, 5202, 
5205, 5206, 5207, 5208, 5209, 5427, 5438, 5463 


5579 (PB—86-233707/XAB) Industry-wide studies 

report of walk-through survey of American Cyanamid Plant, 

Fortier Plant, Westwego, Louisana. Hills, B. (National Inst. 

for Occupational Safety and Health, Cincinnati, OH 

— 12 Jun 1985. 15p. T(WS—145.14B). NTIS, PC A02/ 
A0l. 


A walk-through survey was conducted at American Cyana- 
mid Company, Fortier Plant, Westwego, Louisiana, a manufacturer 
of acrylamide and polyacrylamide. The purpose of the survey was 
to obtain information on the facility, workforce, processes, personal 
records, medical records, and industrial hygiene program for an ac- 
rylamide exposure study being conducted by NIOSH researchers. 
Based on the preliminary survey, approximately 60 employees were 
identified as being potentially exposed to acrylamide. Since this 
plant is one out of four acrylamide manufacturing sites in the 
United States, an in-depth industrial hygiene survey should be con- 
ducted to determine exposure levels. 


5580 (PB—86-236114/XAB) 

report of an in-depth industrial hygiene 

trol, Chicago, Illinois. Elliott, L.J.; Greife, A.; Morawetz, 
J.S.; Ringenburg, V.; Stayner, L. (National Inst. for Occu- 


pational Safety and. Health, Cincinnati, OH (USA)). Jul 
1986. 45p. IWS—67.28B). NTIS, PC A03/MF A0Ol1. 

An in-depth industrial hygiene survey was conducted at the 
Micro-Biotrol Company, Chicago, Illinois, to assess the extent of 
ethylene oxide (Et0) exposure for workers. Micro-Biotrol is en- 
gaged in the contract treatment of spices and mixtures, including 
sterilization with Et0. Average Et0 exposure levels ranged from 
less than 0.11 parts per million (ppm) to 4.03ppm during September, 
and increased to 12.13ppm during January with vessel operators ex- 
periencing the highest exposures. Short-term exposure monitoring 
also depicted the potential for extremely high peak exposures of 
6.9ppm to 444.8ppm. These exposure levels are all above OSHA 
and NIOSH standards. Although vessel operators wore air-purify- 
ing respirators during some procedures, other personnel in the gen- 
eral area were not protected. No respirators were provided at the 
facility prior to 1984. The authors recommend that the company 


conduct personal-exposure monitoring for Et0 to assure exposure 
levels are below the standards. 
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5581 (PB—86-236379/XAB) Collection of data and in- 
formation the procedures for minimizing employee exposure 
to toxic ore CWeet Ving — amy i Sa SAY 
Mogensen, J.E. (West Virginia Univ., Morgantown 

Jun 1986. 140p. NTIS, PC A07/MF AOl. 

The objective of the study was to collect data and informa- 
tion from a sample of chemical manufacturing facilities and facilities 
that use chemicals in other processes to determine what kinds of 
procedures are currently in practice and to develop a set of recom- 
mended procedures that can be used to minimize the possibility of 
toxic chemical releases. The approach taken divides the project into 
three phases: what kinds of procedures are currently being used by 
the chemical industry and other facilities which use toxic chemi- 
cals; what types of chemical-release accidents and injuries occur in 
these facilities; and how can the information be integrated into a set 
of recommended procedures that will decrease the likelihood of a 
toxic chemical release of, if one does occur, will minimize the expo- 
sure and severity of exposure to employees. The report describes 
both the methodology used and the results of its application to the 
chemical industry. The report provides data collected from fifteen 
chemical plants and facilities that use toxic chemicals. 


5530 Agriculture And Food Technology 


REFER ALSO TO CITATION(S) 3695, 5263, 5264, 5280, 5281, 5290, 5296, 
5298, 5305, 5336, 5452, 5600 


5582 (CONF-841034—Vol.3, pp 1821-1834) Continuing 
development of an application for Landsat data: 1983 DCLC 
winter wheat estimates for four states. Cook, P.W.; 
May, G.; Kestle, R.A. 1984. NTIS, PC A99/MF AO1. File 
Number DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

The Statistical Reporting Service (SRS) continued to 
produce crop acreage estimates using satellite data as part of the 
1983 Agriculture and Resource Inventory Surveys Through Aero- 
space Remote Sensing (AgRISTARS) Program in a seven state 
area within the Midwest. Results for winter wheat in Colorado, 
Kansas, Missouri, and Oklahoma will be presented. The major diffi- 
culty during analysis was the USDA Payment-in-Kind (PIK) Pro- 
gram which encouraged farmers to reduce overall crop production. 
Many fields of winter wheat were destroyed by the farmer during 
the time period for which imagery was received. This caused diffi- 
culties in correlating the computer categorized pixel information 
with that of the collected ground data. Overall efficiency gains 
were reduced from those obtained during 1982. NOAA arociied 
satellite imagery in a more timely manner during 1983. This im- 
proved data delivery could not overcome, however, the major 
problems caused by the PIK program and the presence of only one 
satellite (Landsat 4) to provide data. Frequent coverage during the 
critical crop window time frames is necessary to provide sufficient 
Landsat data for cost effective crop acreage estimates. 


5583 (@OE/ER/13211—1) paar for the competitive- 
ness of Rhizobium japonicum in nodulation of soybean]. 
Progress report, 1984. Bauer, W.D.; Evans, W.R. (Battelle- 
Charles F. Kettering Research Lab., Yellow Spri OH 
(USA)). 1984. Contract FG02- 84ER13211. 1lp. Ss, PC 
A02/MF A01; 1; GPO Dep. File Number DE87002014. 

Those characteristics of Rhizobium cells that are most cru- 
cial in determining their competitive success when inoculated onto 
seed in the field are sought. Initial studies of Rhizobium attachment 
to root surfaces revealed that only a small subpopulation of the 
cells in an R. japonicum culture are capable of firmly attaching to 
soybean roots. The size of the attachment-competent subpopulation 
depends on strain and culture age. Attachment of rhizobia to roots 
was found to be linearly proportional to the bacterial concentration. 
The rate of attachment is constant under our conditions for ap- 
proximately 60 min, then rapidly levels off to approximately zero. 
Once attached to the root surface, Rhizobium cells seldom sponta- 
neously detach. Rhizobia of several different species all attached 
comparably well to soybean roots. Attachment of various Rhizo- 
bium species to the root hairs of soybean seedlings likewise showed 
no evidence of host specificity or selectivity. 2 figs., 2 tabs. 
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5584 (@OE/ER/13211—2) Basis for the competitive- 
ness of Rhizobium japonicum in nodulation of soybean. Final 
progress report. Evans, W.R.; Bauer, W.D. (Battelle-Charles 
F. Research Lab., Yellow Springs, OH (USA)). 
30 Jul 1986. Contract FG02-84ER13211. 24p. NTIS, PC 
A02/MF AOI; GPO Dep. File Number DE87002015. 

This study sought to identify molecular, genetic and environ- 
mental factors most crucial to the ability of an inoculated strain of 
thizobia to nodulate soybean roots in the face of competition from 
indigenous microorganisms. Co-inoculation of a more efficient 
strain with a less-efficient strain resulted in the more efficient strain 
occupying a higher percentage of nodules. When culture conditions 
became less stringent the less efficient strain became more competi- 
tive. The number of infections formed was related in a direct 
manner to nodulation efficiency. The strain which was more nodu- 
lation efficient also was more infection efficient. That the number 
of infections per se, as determined in a single inoculum, can not be 
the only factor in determining the competency was indicated by ex- 
periments in which one strain formed more total infection yet 
nodule occupancy was equally distributed. 5 figs., 9 tabs. 


(DOE/EV/00637—15) Development of innovative 
principles 


endian aed that may be used as models to im- 
prove plant performance nn tet, ay 
1, 1986-January 31, 1987. Burton, G.W. 


(Georgia Univ., Athens (USA). Seana Foundation). 
1986. Contract. AS09-76EV00637. 8p. NTIS, PC A 
A01; GPO Dep. File Number DE87! 11. 

We have shown how monodii (primary gene pool), a weedy 
Pennisetum americanum subspecies, is a valuable source of genes 
for resistance to the major diseases of pearl millet, a stable cytoplas- 
mic male sterile system, restorer genes, and yield. The gene for rust 
resistance can significantly increase both dry matter yield and qual- 
ity of forage. The secondary gene pool of P. purpureum has genes 
for male fertility restoration and grain yield, better fertility restora- 
tion than most genes previously reported. The interspecific hybrids 
between pearl millet x P. purpureum have immediate forage poten- 
tial and produce high quality forage from September to December 
when there is a critical need for high quality forage. Male-fertile, 
apomictic backcrosses and bridging hybrids continue to be pro- 
duced for transferring gene(s) controlling apomixis from P. squamu- 
latum to pearl millet. The principles and techniques developed in 
this study have significant implications for transferring genes con- 
trolling apomixis and other characteristics from the tertiary gene 
pools to cultivated crops. 
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5601 Radiation Effects 
REFER ALSO TO CITATION(S) 5095 


5586 (AD-A—170642/3/XAB) AFRRI (Armed Forces 
Radiobiology Research Institute) reports, April-June 1986. 
Technical report. (Armed Forces og ie 


Inst., Bethesda, MD (USA)). 1986. 102p. 
MF AOl. 

Contents include the following: disodium cryomoglycate, a 
mast-cell stabilizer, alters postradiation regional cerebral blood flow 
in primates; intracellular recordings from pineal cells in tissue cul- 
ture: membrane properties and response to norepinephrine; gamma 
radiation affects active electrolyte transport by rabbit ileum: basal 
Na and Cl transport; histamine H2 receptors mediate morphine-in- 
duced locomotor hyperactivity of the C57BL/6J mouse; Interleukin 
1 is a radioprotector; histamine decreased calcium-mediated potassi- 
um current in guinea pig hippocampal cal pyramidal cells; cytoche- 
mical study of developing neurotransmitter properties of dissociated 
sympathetic neurons grown in co-culture with dissociated pineal 
cells: angiotensin II-induced taste aversion learning in cats and rats 
and the role of the area postrema; effects of area lesions 


postrema 
on taste aversions produced by treatment with WU-2721 in the rat; 
and DOD nuclear mishaps. 








5587 (AD-A—171327/0/XAB) Genetic markers of host 
resistance and/or susceptibility to wah De cng ae states 
ation and combined radiation-burn injuries. 
2 March 1984-31 October 1985. ee T Giate Unie 
of New York, Stony Brook (USA). Health Science Center). 
1 Dec 1985. 30p. NTIS, PC A03/MF AI 

te a aed Ge on hee 
backgrounds differ widely in their susceptibility to the lethal effects 
of ionizing radiation. Just as has been observed in the same species 
with thermal injury, the capacity of rats to withstand the lethal ef- 
fects of irradiation appear to be governed by genetic factors. The 8 
inbred and 2 randomly bred strains of rats tested could be grouped 
(on the basis of LD50/30 determinations) into three categories, 
ranging from highly susceptible (ACI and BN) strains to 5 strains 
of intermediate susceptibility (W, OM, SD, LEW DA) and to 3 
highly resistant, i.e., least susceptible strains (WF, F344, BUF). As 
observed earlier with thermal injury, females of the same strain 
were more susceptible to the lethal effects of radiation; this effect 
was particularly marked in pigmented strains. Two inbred pigment- 
ed strains bearing train hi/hi (homozygous recessive Irish gene for 
coat color) were the most susceptible to radiation vis-a-vis 7 other 
albino strains and one other pigmented strain (DA), which lacks the 
hi/hi gene. There may therefore be an association between skin pig- 
mentation and/or coat color and the genetic determinants of sus- 
ceptibility to the lethal effects of radiation. Comparison of the sus- 
ceptibility of the same strains to the lethal effects of severe thermal 
injury provides no evidence of a parallel influence of skin pigmen- 
tation or coat color upon such susceptibility. While one pigmented 
strain (ACI) was most highly susceptible, the other pigmented 
strain (BN) was in the least susceptible category. The evidence also 
points to the probability that MHC factors are not involved in con- 
ditioning host susceptibility to severe radiation injury. 


5588 (AGARD-CP—79, pp v) Calculations on techni- 
cal for devices against a nuclear light 
flash, Rehmann, W.; Sesterhenn, H. Dec 1985. NTIS, PC 
Al1/MF AOl1. 

From Visual protection and enhancement; Athens, Greece 
(22 Apr 1985). 

Preliminary calculations on the requirements for protective 
devices against permanent retinal burns caused by nuclear detona- 
tions were based on a simplified model which was also used for this 
study. Computations concerning the reversible flash blindness of 
flight crews caused by a nuclear explosion is studied as well as the 
resultant technical requirements to be met by antiflash eye protec- 
tion systems. In the low yield nuclear range the computations led 
to shutter times which are technically unfeasible at the present 
time. Therefore, additional computations were made to determine 
the periods of blindness occurring when technically feasible anti- 
flash eye protection systems are used. They were then compared 
with the periods of blindness to be expected under identical condi- 
tions but without antiflash eye protection systems. 


(ARL/TR—074) Annual review of research 
projects 1984. Keam, D.W. (ed.). (Australian Radiation 
Lab., Melbourne). Feb 1986. 77p. NTIS (US Sales Only), 
PC A05/MF AO1. File Number DE87700133. 

This progress report provides a brief outline of current labo- 
ratory research and development projects and their present status. 
Research fields covered are: uranium, radon and its daughters, radi- 
ation effects in solids and gases, x-rays and clinical dosimetry, meas- 
urement standards in radiation dosimetry, radiopharmaceuticals and 
nuclear medicine, non-ionizing electromagnetic radiations, environ- 
mental radiochemistry and radiation monitoring. 


5590 (CONF-861165—4) Assessment of a. 
ee radionuclides using the computerized radiological 

risk investigation system. Nelson, C.B.; Sjoreen, A.L.; 
Miller, C.W.; Baes, C.F. III. (Environmental Protection 
Agency, Washington, DC (USA). Office of Radiation Pro- 
grams; Oak Ridge National Lab., TN (USA)). 1986. Con- 
tract AC05-840R21400. 5p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE87000016. 

From 5. joint conference on applications of air pollution me- 
teorolo, NC, USA (18 Nov 198 

Se age Te as are = me of an annual 
dose, and the regulations require assurance that no member of the 
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ee eee ae 
tial variations in the population around an eraission source must be 
Furthermore, for most chemical pollutants the stand- 

ards are written in terms of an air concentration while for radionu- 
clides other pathways of exposure, e.g., uptake of the airborne 
emissions by terrestrial food chains must also be considered. The 
remainder of this paper discusses the computer codes that make up 
the CRRIS and how they are used to perform an assessment of the 
health impacts on man of radionuclides released to the atmosphere. 


(AEA-TECDOC—380, 28-30) a 
a of salps and other zooplankton aie 
flux of selected elements and natural a Krahne 
wami, S.; Baskaran, M.; Fowler, S.W.; Heyraud, M. (Physi- 
cal Research Lab., Ahmedabad, India; International Atomic 
Energy Agency, ‘Monaco-Ville, Monaco. Lab. of Marine 
Radioactivity). Jun 1986. NTIS (US Sales Only), PC A06/ 
MF AO1. File Number DE87700127. 

In International Laboratory of Marine Radioactivity biennial 
report, 1983-1984. 


eee pp 37-40) Accumulation 
Poe radionuclides by marine phytoplankton. Fisher, N.S.; 
Teyssie, J.L.; Bohe, M.; Krishnaswami, S. (Internationai 
Atomic Energy Agency, Monaco-Ville, Monaco. Lab. of 
Marine Radioactivity; Physical Research Lab., Ahmedabad, 
India). Jun 1986. NTIS (US Sales Only), PC A06/MF A0Ol1. 
File Number DE87700127. 

In International Laboratory of Marine Radioactivity biennial 
report, 1983-1984. 


(CAEA-TECDOC—380, pp 40-41) Mussel accu- 
mete of transuranic elements. Bjerregaard, P.; Fisher, 
N.S.; Fowler, S.W. (Odense Univ., Denmark; International 
Atomic Energy Agency, Monaco- Ville, Monaco. Lab. of 
Marine Radioactivity). Jun 1986. NTIS (US Sales Only), PC 
A06/MF AO1. File Number DE87700127. 

In International Laboratory of Marine Radioactivity biennial 
report, 1983-1984. 


- transfer of transuranic 
Fowler, S.W.; Carvalho, F.P. (International Atomic Energy 
Agency, Monaco-Ville, Monaco. Lab. of Marine Radioac- 
tivity; National Lab. of Energy and Industrial a ae 
Sacavem, Portugal). Jun 1986. NTIS (US Sales Only), PC 
A06/MF A01. File Number DE87700127. 

In International Laboratory of Marine Radioactivity biennial 
report, 1983-1984. 


(AEA-TECDOC—380, pp 42-44) Accumulation 
nuclides in benthic organisms. 


5595 (AEA-TECDOC—380, pp 44-45) Accumulation 
of *1Am by marine bacterioplankton. Azam, F.; oe 
N.S.; Fowler, S.W. Jun 1986. NTIS (US Sales Only), PC 
A06/MF AO01. File Number DE87700127. 

In International Laboratory of Marine Radioactivity biennial 
report, 1983-1984. 


5596 (IAEA-TECDOC—380, pp 49-52) Biokinetics of 
113§n in benthic marine Fowler, S.W.; Brown, S.; 
Heussner, S. Jun 1986. NTIS (US Sales Only), PC A06/MF 
AO01. File Number DE87700127. 

In International Laboratory of Marine Radioactivity biennial 
report, 1983-1984. 


5597 a anne a pp 52-54) Particle track 
autoradiography of transuranium nuclides in tissues of marine 
organisms. McDonald, P.; Baxter, M.S.; Fowler, S.W. (Glas- 
gow Univ., UK. Dept. of Chemistry; ‘International Atomic 
Energy Agency, Monaco-Ville, Monaco. Lab. of Marine 
Radioactivity). Jun 1986. NTIS (US Sales Only), PC A06/ 
MF AO1. File Number DE87700127. 
In International Laboratory of Marine Radioactivity biennial 
report, 1983-1984. 
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(AEA-TECDOC—380, pp 54-57) Intracellular 
omens and binding of technetium-95m in seastars. 
Fowler, S.W.; Heussner, S.; La Rosa, J.; Goudard, F.; 
Galey, J.; Pieri, J. (International Atomic Energy Agency, 
Monaco-Ville, Monaco. Lab. of Marine Radioactivity; 
Nantes Univ., Dept. of Biochemistry, France). Jun 1986. 
NTIS (US Sales Only), PC A06/MF AOI. File Number 
DE87700127. 

In International Laboratory of Marine Radioactivity biennial 
report, 1983-1984. 


(AEA-TECDOC—380, pp 57-58) Biochemical 
a on natural 2!°Po binding in the of the 
rock lobster Jasus lalandii. Heyraud, M.; Dowdle, E.B.; 
Cherry, R.D. (International Atomic Energy Agency, 
Monaco-Ville, Monaco. Lab. of Marine Radioactivity; Cape 
Town Univ., South Africa. Dept. of Clinical Science and 
Immunology; Cape Town Univ., South Africa. Dept. of 
Physics). Jun 1986. NTIS (US Sales Only), PC A06/MF 
AO01. File Number DE87700127. 

In International Laboratory of Marine Radioactivity biennial 
report, 1983-1984. 


5600 (INIS-BR—537-Vol.2, pp vp) Nuclear techniques 
in plant pathology 1. Plant disease control and physiology of 
parasitism. Menten, J.O.M.; Ando, A.; Tulmann Neto, A. 
(Sao Paulo Univ., Piracicaba, Brazil. Escola Superior de 
Agricultura Luiz de Queiroz; Centro de Energia Nuclear na 
Agricultura, Piracicaba, Brazil). 1986. (In Portuguese). 
NTIS (US Sales Only), PC A19/MF AOl1. File Number 
DE87700036. (CONF-860343—Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

Nuclear techniques are advantageously used in several areas 
of plant pathology. Among them are: induction of mutation for dis- 
ease resistance, studies with pesticides, disease control through 
pathogen inactivation, induction of variability and stimulation in 
pathogens and natural enemies, studies of microorganism physiolo- 
gy and diseased plant physiology, effect of gamma radiation on pes- 
ticides, technology of pesticides application, etc. 


5601 (INIS-BR—537-Vol.2, pp vp) Study of thorium 
internal monitoring program by radiotoxicological analysis. 
Gaburo, J.; Sordi, G.-M.A.A. (Instituto de Pesquisas Ener- 
geticas e Nucleares, Sao Paulo, Brazil). 1986. (In Portu- 
guese). NTIS (US Sales Only), PC A19/MF AOl. File 
Number DE87700036. (CONF-860343—Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

The aim of this work is the establishment of a bioassay rou- 
tine monitoring program for thorium occupationally exposed per- 
sonnel. A simple and economic method for the analytical determi- 
nation of the concentration of Th-232 in excreta samples was adopt- 
ed, using Th-229 as a tracer. The mean yield of the method was 
80%. Thorium concentration in excreta samples of non occupation- 
ally exposed Rio de Janeiro and Sao Paulo inhabitants was com- 
pared with data provenient from Nuclemon workers, with a exposi- 
tion history to the nuclide of more than ten years and from IPEN 
workers only recently occupationally exposed to the nuclide. 


(INIS-BR—537-Vol.2, pp vp) Todine 131 - Inter- 


aati of bioassay data. Li -L.; Bertelli, L.; 
Gaburo, J.; Bellintani, S.A.; Mesquita, C.H. de; Sacchetto, 
E.D. (Instituto de Pesquisas Energeticas e Nucleares, Sao 
Paulo, Brazil; Instituto de Radioprotecao e Dosimetria, Rio 
de Janeiro, Brazil). 1986. (In Portuguese). NTIS (US Sales 
Only), PC A19/MF A0Ol. File Number DE87700036. 
(CONF-860343—Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

Concentration limits of iodine 131i in urinary samples and in 
the thyroid were derived for occupationally exposed personnel, 
based on the annual limit of intake suggested in ICRP, publication 
number 30. Based on these data strategies for bioassay programs are 
discussed. For accidental single intake situations, tables that corre- 
lates intake exposure with ‘in vitro’ and ‘in vivo’ bioassay data were 
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derived. Data on these tables were compared to the ones obtained 
in the analyses of an accidental overexposure of a worker involved 
in I-131 labelling of radiopharmaceutical substances. 


5603 (INIS-BR—537-Vol.2, pp vp) 

dosemeters reader. Obadia, I.J.; Becker, P.H.B. ituto de 
Engenharia Nuclear, Rio de Janeiro, Brazil; Instituto de Ra- 
dioprotecao e Dosimetria, Rio de Janeiro, Brazil). 1986. (In 
Portuguese). NTIS (US Sales Only), PC A19/MF AO1. File 
Number DE87700036. (CONF-860343—Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

The use of TLD based personnel monitoring system has 
been increasing recently since it has been proving in many coun- 
tries to be the most suitable dosimetric method for personnel moni- 
toring. This system requires an instrument to measure the previous- 
ly acumulated dosage in the TLD. This work releases the "TLD 
Reader’, an automatic TLD data measurement device. 


5604 (JAERI-M—85-134) Health physics in JAERI, 
No. 27. April 1, 1984-March 31, 1985. (Japan Atomic 
Energy Research Inst., Tokyo). Oct 1985. 288p. (in — 
nese). NTIS (US Sales Only), PC A13/MF AOl. File 
Number DE87700134. 

In the annual report No. 27 (fiscal 1984) are described the 
activities of health physics including radioactive waste management 
in Tokai Research Establishment, Takasaki Radiation Chemistry 
Research Establishment and Oarai Research Establishment. In all 
the three research establishments, radiation monitoring in nuclear 
facilities, individual monitoring, environmental monitoring and 
maintenance of measuring instruments were carried out as in the 
previous years. There were no occupational exposure exceeding the 
maximum permissible dose and no release of radioactive gaseous 
and liquid waste beyond the release limit specified according to the 
regulations. In the environment there were observed no abnormal 
radioactivity due to facilities. In Tokai and Oarai Research Estab- 
lishment, radioactive waste management including decontamination 
was carried out and radioactive solid waste was stored in the same 
way as in the previous years. 


5605 (PB—86-239894/XAB) Genotoxicity of gamma ir- 
radiation in L5178Y mouse lymphoma cells. Moore, M.M.; 
Amtower, A.; Strauss, G.H.S.; Doerr, C. (Environmental 
Protection Agency, Research "Triangle Park, NC (USA). 
Health Effects Research Lab.). 1986. 8p. (EPA—600/J-86/ 
121). NTIS, PC A02/MF AO1. 

The L5178Y mouse lymphoma assay has been widely used in 
short-term mutagenicity testing. Research into the types of genetic 
damage detected at the thymidine kinase locus indicates that the 
assay may be capable of evaluating not only the potential gene mu- 
tagenicity but also the clastogenicity of a test chemical. The ability 
to distinguish between the two types of genetic damage is based 
upon the observation that the mutants can be separated by colony 
size, using an automatic colony counter, into omega, small colonies 
and lambda, large colonies. In addition, omega mutants appear to 
represent chromosomal alterations to that chromosome 11 carrying 
the TK locus, while lambda mutants may represent smaller-scale, 
single-gene mutations. The process of evaluating the hypothesis in- 
cludes the testing of agents of known clastogenicity and an evalua- 
tion of the relative proportions of the omega and lambda mutant 
frequencies. Several compounds known to be clastogens have al- 
ready been shown to induce a significant proportion of omega mu- 
tants. 


5606 (PPA-BEN—4, pp 11-18) Food irradiation in Ma- 
laysia. Mohd Ghazali Hj Abd Rahman. Apr 1985. NTIS 
(US Sales Only), PC A06/MF AOl. File Number 
DE87780025. (CONF-8504274—). 
From Workshop on the applications of ionizing a 
in food a Kuala Lumpur, ae (25 Apr 198: 
ood irradiation has recently been visited as a tech logy 
that can contribute to the solution of problems associated with food 
preservation of Malaysia's agriculture produce and products there- 
by improving the economic status of the rural sector. However, the 
history of food irradiation in Malaysia is very recent. Research car- 





ried out on food irradiation only began in 1974 as a result of the 
installation of a Co facility (initially 10,000 Ci) at the National 
University of Malaysia. Since its installation several studies have 
been carried out pertaining to the food irradiation. Presently its de- 
velopment has been slow. Research in this area has been confined 
to laboratory scale and purely academic. This limitation is due to a 
number of reasons, among others are: a) limited number of facilities; 
b) lack of expertise to conduct its research; c) other preservation 
methods can be improved with lower capital output. An important 
step towards its development was made when Malaysia actively 
participated in the RCA/IAEA food irradiation project, viz. the ir- 
radiation of pepper which was carried out at the National Universi- 
ty of Malaysia in the 80's. As a result of this venture, research and 
development activities in food irradiation have been geared toward 
semi-plot scale with the view ot commercialization in the future. In 
1982, a group of researchers was formed to conduct feasibility stud- 
ies using irradiation techniques in trying to overcome several prob- 
lems associated with our local paddy and rice. Another group is 
being organized by the National University of Malaysia to look into 
the problems associated with the preservation of frozen shrimps. 


5607 (PPA-BEN—4, pp a. Recent developments in 
food irradiation. Loaharanu, P. ternational Atomic 
Energy Agency, Vienna, Austria). Apr 1985. NTIS (US 
Sales Only), PC A06/MF A0O1. File Number DE87780025. 
(CONF-8504274—). 

From Workshop on the applications of ionizing technology 
in food preservation; Kuala Lumpur, Malaysia (25 Apr 1985). 

Nowadays there is growing interest by the food industry, 
government and consumers in the use of food irradiatin to kill 
harmful insects, prevent diseases and keep food fresher longer. This 
interest has been stimulated by growing public concern over chemi- 
cals used in foods. While food irradiation technologies have been 
around for more than 50 years, only recently have they become 
cost effective and gained prominent attention as potentially safer 
ways of protecting food products and public health. This paper 
looks at recent developments in food irradiation processing and dis- 


5608 eee a ae 28-43) Research status of food 
irradiation in Malaysia. Ab Rahim Muda; Abdullah Hasan; 


Mohd Khan Ayob; Mohd Nasir Azudin. (Malaysian Agri- 
cultural Research and Development Inst., Serdang, Selan- 
r. Crop Protection Branch; National Univ. of Malaysia, 
Selangor; Agricultural Univ. of Malaysia, pce 
r). Apr 1985. NTIS (US Sales Only), PC A06 
A01. File Number DE87780025. (CONF-8504274—). 
From Workshop on the applications of ionizing technology 
in food preservation; Kuala Lumpur, Malaysia (25 Apr 1985). 
Research on food preservation by gamma irradiation in Ma- 
laysia encompasses various food items such as paddy, milled rice, 
pepper, fruits, tomatoes, groundnuts and frozen prawns. Studies 
were mainly aimed to determine disinfestation efficacy against in- 
sects and microorganisms and the storability in terms of effects on 
organoleptic properties of these postharvest raw agricultural 
produce. Researches in important commodities such as rice and 
pepper include intergrating irradiation treatments with improved 
handling (packaging materials) and in rice, comparison with con- 
ventional treatments was also evaluated. Generally, irradiation 
method is effective in suppressing insects, moulds and bacterial load 
in all commodities associated with the problems. In the case of 
phosphine gas (fumigant) and insect repellant, though reinfestation 
prevailed over extended storage period as in other methods. Stor- 
age life of perishable items were variably extended due to irradia- 
tion-induced biochemical changes. Practical application of irradia- 
tion is possible, foreseeably as complimentary treatment, consider- 
ing the inadequacy of present preservation methods its applicability 
to a wide range of food commodities, and the possible cost-benefit 
under existing postharvest system. Actual utilization of irradiation 
can be economically justified if sited at the port of entry for preser- 
vations of various food and non-food items that enter/leave the 
country. 
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5609 (PPA-BEN—-4, bpp ose 1 49-54) Food irradiation. Key 
considerations and scope jon in ASEAN 


Mercader, J.P.; Emily 
Bureau, Malaysia). a 1985. sus (US ane Only), 
A06/MF AOl. File Number DE87780025. (CONF- 
8504274—). 


From Workshop on the applications of ionizing 

in food ; Kuala Lumpur, Malaysia (25 25 Apr 1985). 

retiree Do wmnah ome ep ger seh phon efficient tech- 
nologies in improving the food handling system. It defines the basic 
premises for the development of food handling. The application of 
food irradiation technology is briefly discussed. The paper points 
out key considerations for the adoption of food irradiation technol- 
ogy in the ASEAN region. 


5610 (PPA-BEN—4, pp 55-58) Radiation preservation 
of fishery products. Dollar, A.M. (International Atomic 
Energy Agency, Vienna, Austria). - 1985. NTIS (US 
Sales Only), PC A06/MF AO1. File Number DE87780025. 
(CONF-8504274—). 

From Workshop on the applications of ionizing technology 
in food ; Kuala Lumpur, Malaysia (25 Apr 1985). 

U.S. Food and Drug Administration is in the process of 
considering radiation technology as a safe process for treatment of 
any food at doses less than 1.0kGy, while higher doses of up to 
35kGy are allowed for treatment of a wide variety of dried spices. 
However, radiation preservation of fresh fish and dozen/packaged 
fish products requires selections of doses ranging from 1.0kGy up 
to 10kGy to achieve the intended effect. The treatment needs to be 
accompanied by good handling and manufacturing practices. Stud- 
ies have showed that irradiated food is wholesome while the proc- 
ess itself possesses economic and health benefits. 


5611 (PPA-BEN—4, pp 71-76) Radiation disinfestation 
of food with special reference to quarantine. Dollar, A.M. 
(international Atomic Energy Agency, Vienna, Austria). 
Apr 1985. NTIS (US Sales Only), PC A06/MF A01. File 
Number DE87780025. (CONF-8504274—). 
Se eee 
in food preservation; Kuala Lum nee (25 — 1985). 
ive research on appli hnology in 
dial damiiets ie lek tama aemadend ete 
1970s after nearly 20 years of investigations. Studies mainly carried 
ee ee ee ee 
the US-FDA recommending irradiation treatment in controlling in- 
festation and marketability of perishable fruits and vegetables. The 
potential of irradiation treatment as one alternative to chemical fu- 
migation to meet quarantine requirements is being reviewed. 


5612 (PPA-BEN—4, pp 77-87) Food irradiation - a 
viable technology for reducing post harvest losses of food. 
Loaharanu, O. (International Atomic Energy A Y> 
Vienna, Austria). r 1985. NTIS (US Sales > Only), PC 
A06/MF_ AO1. File Number DE87780025. (CONF- 
8504274—). 

From Workshop on the applications of ionizing technology 
in food preservation; Kuala Lumpur, Malaysia (25 Apr 1985). 

Research and development in the past 30 years have clearly 
demonstrated that food irradiation is a safe, effective and environ- 
mentally clean process of food preservation. Twenty-seven coun- 
tries have approved over 40 irradiated foods or groups of related 
food items for human consumption, either on an unconditional or a 
restricted basis. The technology is beginning to play an important 
role in reducing post-harvest losses of food in facilitating wider dis- 
tribution of food in the trade. Its wide application in solving micro- 
bial spoilage loss of food, insect disinfestation, improving hygenic 
qualities, slowing down physiological processes of foods is re- 
viewed. Special emphasis is placed on applications of direct rel- 
evance to countries in Asia and the Pacific region. 


5613 (PPA-BEN—4, pp 68-70) Regulatory aspect of 
food irradiation. Harrison Aziz. istry of Health, —-: 
Lumpur, Malaysia). Apr 1985. NTIS (US Sales Only), PC 
A06/MF AOl. File Number DE87780025. (CONF- 
8504274—). 
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From Workshop on the applications of ionizing technology 
in food preservation; Kuala Lumpur, Malaysia (25 Apr 1985). 

Interest in the process of food irradiation is reviewed once 
again internationally. Although food irradiation has been thorough- 
ly investigated, global acceptance is still lacking. Factors which 
impede the progress of the technology are discussed here. 


5614 (PPA-BEN—4) Proceedings of the Workshop on 
the application of ionizing technology in food ae 
(Unit Tenaga Nuklear, Bangi, Selangor aes 
1985. 107p. (CONF-8504274—). NTIS (US Sales Only), PC 
A06/MF A01. File Number DE87780025. 

From Workshop on the applications of ionizing technology 
in food een Kuala Lumpur, Malaysia (25 Apr 1985). 

Items within the scope of EDB have been entered separately 
into the data base. (ACR) 


5615 (RERF-TR—4-85) Electrophoretic variants of 

blood proteins in Japanese, 5. Ceruloplasmin. Fujita, Mikio; 

Satoh, Chiyoko; Asakawa, Jun-ichi; Nagahata, Yuko: 

Tanaka, Yoshiko; Hazama, Ryuji; Goriki, Kazuaki. (Radi- 

ation Effects Research Foundation, Hiroshima (Japan)). 

Aug 1985. 10p. (In Japanese and English). NTIS (US Sales 
ly), PC A02/MF AO1. File Number DE87700130. 

The plasma ceruloplasmin (CP) of 22,367 children of atomic 
bomb survivors in Hiroshima and Nagasaki was examined for var- 
iants by electrophoresis. The sample was composed of 14,964 unre- 
lated children and 7,403 siblings of the unrelated persons. A total of 
seven types of electrophoretic variants were detected; four migrat- 
ing anodally and three cathodally to the normal B band. We have 
reported two of these variants, CP A sub(NGl) and CP C 
sub(NG1), previously but the other five, CP A sub(NG2), CP A 
sub(HR1), CP A sub(HR2), CP C sub(HR1), and CP C sub(HR2), 
are newly identified. The allelic frequency of CP*CNG1 was 
0.00916, so that the variant is considered to be a polymorphic 
allele. Homozygosity for the CP*CNG1 allele was detected in five 
individuals. This is the first report of a homozygous phenotype for 
a CP variant in a Japanese population. Family study of the new 
five variants all demonstrated patterns of codominant inheritance. 


5616 Detection of deletion mutations in pSV2gpt-trans- 
formed cells. Tindall, K.R.; Stankowski, L.F. Jr.; Machan- 
off, R.; Hsie, A.W. (Oak Ridge National Lab., TN). Molecu- 
lar and Cellular Biology; 4: No. 7, 1411-1415(Jul 1984). Con- 
tract W-7405-ENG-26. 

The authors have developed a system to study mutations 
that affect xanthine-guanine phosphoribosyltransferase gene (gpt) 
expression in hypoxanthine-guanine phosphoribosyltransferase-defi- 
cient CHO cells that have been transformed by the plasmid vector 
pSV2gpt. One isolated transformant, designated AS52, carries a 
single copy of the Escherichia coli gpt gene stably integrated into 
the high-molecular-weight DNA and expresses the bacterial gene 
for the enzyme xanthine-guanine phosphoribosyltransferase. Mu- 
tants deficient in this enzyme can be induced in the AS52 cell line 
by a variety of mutagens, and spontaneous or induced mutants can 
be selected for resistance to 6-thioguanine (Tg/sup r/). Two Tg/ 
sup t/ clones derived from the AS52 line were analyzed by South- 
ern blot hybridization and were found to contain deletions involv- 
ing at least a portion of the gpt gene. Because of the small size and 
stability of the integrated pSV2gpt plasmid, and the well-defined 
selection protocol for mutant isolation, the AS52 line offers promise 


as a system suitable for the study of mutation at the molecular level 
in CHO cells. 


5617 Inhibition of malignant transformation in vitro by 
inhibitors of poly(ADP-ribose) synthesis. Borek, C.; Morgan, 
W.F.; Ong, A.; Cleaver, J.E. (Columbia Univ., New York, 
NY). ” Proceedin; of the National Academy of Sciences of the 
United States of America; 81: 243-247(Jan 1984). 

Malignant transformation in vitro of hamster embryo cells 
and mouse C3H 10T1/2 cells by x-rays, ultraviolet light, and chem- 
ical carcinogens was inhibited by benzamide and by 3-aminobenza- 
mide at concentrations that are specific for inhibition of poly(ADP- 
ribose) formation. These compounds slow the ligation stage of 
repair of x-ray and alkylation damage but not of ultraviolet light 
damage. At high concentrations they also inhibited de novo synthe- 
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sis of DNA purines and DNA methylation by S-adenosylmethion- 
ine. The suppression of transformation by the benzamides is in strik- 
ing contrast to their reported effectiveness in enhancing sister chro- 
ath caine, SEE, oe SN 0 eee ee 
ing agents. Their results suggest that mechanisms regulating 

nant transformation are different from those regulating DNA 
repair, sister chromatid exchange, and mutagenesis and may be as- 
sociated with changes in gene regulation and expression caused by 
alterations in poly(ADP-ribosy])ation. 


5618 Enhanced iron removal from liver parenchymal 
cells in experimental iron overload: liposome encapsulation of 
HBED and phenobarbital administration. Rahman, Y.E.; 
Cerny, E.A.; Lau, E.H.; Carnes, B.A. (Ar, e National 
Lab., "iD. Blood; 62: No. L 209-213(Ful 1983). 

The effectiveness of N. »N’-bis[2-hydroxybenzyl]-ethylene-dia- 
mine-N,N’-diacetic acid (HBED) in removing radioiron introduced 
into the parenchymal cells of mouse liver as **Fe-ferritin has been 
investigated. The effectiveness of HBED, an iron chelator of low 
water solubility, has also been compared with that of desferrioxa- 
mine (DF), an iron chelator of high water solubility and currently 
in clinical use for treatment of transfusional iron overload. Using 
the °Fe excretion as the measure of effectiveness of chelation ther- 
apy and a standardized single chelator dose of 25 mg/kg, they have 
found that: (1) a saline suspension of HBED, prepared by sonica- 
tion and given intraperitoneally to mice, promotes a small but sig- 
nificant increase in excretion of radioiron compared to the untreat- 
ed controls, whereas DF, in its free form, is ineffective; (2) HBED 
encapsulated in lipid bilayers of liposomes and given intravenously 
is superior to nonencapsulated HBED; (3) DF encapsulated i in small 
unilamellar liposomes is ineffective in removing iron given in the 
form of ferritin; (4) administration of phenobarbital in drinking 
water, at a concentration of 1 g/liter, induces a 30%-55% increase 
of iron excretion from untreated control mice and also from mice 
given HBED either in liposome-encapsulated or nonencapsulated 
form. HBED is superior to DF for removal of storage iron from 
liver parenchymal cells and liposomes are useful carriers for iron 
chelators of low water solubility. 


5619 pees saa predisposition and survival time 
under continuous gamma irradiation: responses mediated by 
altered radiosensitivity of hemopoietic progenitors. Seed, 
T.M.; Kaspar, L.V.; Tolle, D.V.; Fritz, T.E. (Argonne Na- 
tional Lab., IL). Experimental Hematology (Oak Ridge, Ten- 
nessee); 10: No. 12, 232-248(1982). Contract W-31-109-ENG- 
38. 

These marked differences in radiosensitivity of individual 
animals within a relatively homogeneous, healthy pure bred group, 
as manifested by varying survival patterns and pathologic tenden- 
cies, have stimulated studies concerning the cellular bases of these 
responses. In previous studies, as in this one, the authors have at- 
tempted to characterize the cellular processes of hemopoietic re- 
covery, an early occurring event characteristically observed in a 
select subgroup of MPD dogs exhibiting prolonged course of sur- 
vival and a tendency to myeloproliferative disorders (MPD). He- 
mopoietic recovery appears to be a broadly based process as indi- 
cated by: (a) increased concentrations of blood granulocytes; (b) ex- 
panded granulocyte reserves; and (c) increased concentration of he- 
mopoietic progenitors in the marrow. The intent of the present 
study was to examine the possibility that the cellular basis of hemo- 
poietic recovery resides in the acquisition of increased radioresis- 
tance by hemopoietic progenitors, i.e., the suspected cellular targets 
of the hemopathic effects of ionizing irradiation. 


5602 Thermal Effects 


REFER ALSO TO CITATION(S) 5422 


5620 Striped bass, temperature, and dissolved oxygen: a 


speculative hypothesis for environmental risk. Coutant, C.C. 
(Oak Ridge National Lab., Transactions of the Ameri- 


TN). 
can Fisheries Society; 114: No. 1, 31-61(Jan 1985). Contract 
AC05-840R21400. 
Striped bass Morone saxatilis has a paradoxical record of dis- 
tribution and abundance, including population declines in coastal 





waters and variable success of freshwater introductions. This 
record is analyzed for consistency with a hypothesis that striped 
bass are squeezed between their thermal and dissolved oxygen pref- 
erences or requirements. A commonality among diverse field and 
laboratory observations supports an inherent thermal niche for the 
species that changes to lower temperatures as fish age. This shift 
can cause local conditions, especially warm surface strata and deox- 
ygenated deep water, to be incompatible with the success of large 
fish. Crowding due to temperature preferences alone or coupled 
with avoidance of low oxygen concentrations can lead to patholo- 
gy and overfishing, which may contribute to population declines. 
Through a mixture of evidence and conjecture, the thermal niche- 
dissolved oxygen hypothesis is proposed as a unified perspective of 
the habitat requirements of the species that can aid in its study and 
management. 139 references, 12 figures. 


5621 Influences of water quality on distribution of 
striped bass in a Tennessee River impoundment. Cheek, T.E.; 
van den Avyle, M.J.; Coutant, C.C. (Tennessee Technologi- 
cal Univ., Cookeville). Transactions of the American Fisheries 
Society; 114: No. 1, 67-76(Jan 1985). Contract AC0S5- 
840R21400. 


Telemetry techniques were used to evaluate relationships be- 
tween water quality and distribution of adult striped bass Morone 
saxatilis during an 18-month period in Watts Bar Reservoir, Tennes- 
see. Distribution and movements of fish were influenced by water 
temperature and dissolved oxygen concentration. During winter 
and early spring, temperature was vertically and horizontally uni- 
form, and striped bass were relatively mobile and occurred in both 
tributary arms as well as in the main body of the reservoir. As the 
reservoir warmed in summer, fish were less mobile and progressive- 
ly limited to areas in the tributary arms where temperature was less 
than 24 C and dissolved oxygen exceeded 4 mg/liter. Parts of the 
tributary arms of Watts Bar Reservoir provided such areas due to 
hypolimnetic discharges from upstream impoundments and ground- 
water inflows. Striped bass were restricted to these areas until late 
fall, when the entire reservoir cooled and again was nearly isother- 
mal. Knowledge of relationships between striped bass habitat use 
and water quality is useful for fishery management and resource 
protection for reservoirs; an example is provided for Watts Bar 
Reservoir. 35 references, 3 figures. 


5622 Smallmouth bass reproduction in elevated tempera- 
ture regimes at the species native southern limit. Wrenn, 
W.B. (Tennessee Valley Authority, Knoxville). Transactions 
o oy American Fisheries Society; 113: No. 3, 295-303(May 

The effects of elevated temperatures on reproduction of 
smallmouth bass Micropterus dolomieui were evaluated in large 
outdoor channels (112 m long; 0.05 hectare) on the Tennessee 
River in Alabama, the southern limit of the species native range. 
Replicated treatments were the ambient temperature of the Tennes- 
see River and 3, 6, and 9 C above ambient (December 1978-Octo- 
ber 1979). Peak egg deposition was advanced about 8 days per 3 C 
increase over ambient but occurred at temperatures (18-22 C) 
within the normal range reported for spawning by this species (15- 
26 C). Peak spawning time ranged from March 22 in the +9 C 
treatment to April 16 in the ambient regime. Duration of spawning 
periods (11 to 19 days) in the four temperature treatments was simi- 
lar to those reported for natural populations. Survival rates from 
egg deposition to emergence from the nest were about 90% in all 
treatments. A maximum weekly average temperature of 26 C 
during the spawning season will allow survival of smallmouth bass 
eggs and larvae. This study indicated that the southern limit of the 
original range of smallmouth bass was not determined by the influ- 
ence of temperature on reproduction and that above-normal tem- 
peratures would not affect reproduction and recruitment to the 
extent that low temperatures affect northernmost populations. 19 
references, 2 figures, 3 tables. 
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5603 Chemicals Metabolism And Toxicology 


REFER ALSO TO CITATION(S) 4210, 5177, 5192, 5217, 5226, 5314, 5316, 
om aa a 5377, 5381, 5398, 5422, 5430, 5458, 5493, 5502, 5557, 5566, 


5623 (CONF-8307124—) Genetic control of environmen- 
tal pollutants. Basic Life Sciences Volume 28. Omenn, G:S.; 
Hollaender, A. (eds.). oe Univ., Seattle (USA); 
Associated Universities, Inc., DC (USA)). 
1984. Contract FGO6-S3ERGOL46 4 S, PC A1l8/MF 
A01; 1; GPO Dep. File Number D 010571. 

From Conference on genetic control of environmental pol- 
lutants; Seattle, WA, USA (31 Jul 1983). 

The purpose of this Conference is to identify and assess 
strategies for more effectively and safely managing wastes and toxic 
substances in the environment, in part through use of genetically 
engineered microorganisms. This Conference is dedicated to the 
notion that biological scientists and engineers really can join forces 
with both traditional and newly emerging techniques to make sub- 
stantial progress in controlling environmental pollution and do so 
safely with thoughtful anticipation of potential consequences. 


(CONF-8307124—, pp 3-21) > sees biodegra- 
ee eee 


tterjee, D.K.; Chakrabarty, 
0). 1984. NTIS, PC A1l8/MF 
Number DE86010571. Contract FG06- 
83ER60146. 


From Conference on genetic control of environmental pol- 
lutants; Seattle, WA, USA (31 Jul 1983). 

We have succeeded in isolating a pure culture of Pseudo- 
monas cepacia, AC1100, from a chemostat enrichment culture ex- 
periment that is capable of growing on 2,4,5-trichlorophenoxyacetic 
acid as its sole source of carbon and energy. AC1100 is also able to 
completely or partially dehalogenate a wide variety of halophenols. 
The regulation of the dehalogenating ability of AC1100 has been 
investigated which demonstrates that the enzyme(s) which allow 
the conversion of 2,4,5-T to 2,4,5-TCP are constitutive, while the 
enzymes that allow the degradation of 2,4,5-TCP are inducible by 
2,4,5-TCP or some metabolite but not by 2,4,5-T or other halophen- 
ols which can serve as substrates. Moreover, the 2,4,5-TCP degra- 
dative pathway is repressed by the presence of an abundant alterna- 
tive carbon source. 28 refs., 7 figs., 4 tabs. 


teen an’ pp 23-46) Bacterial transfor- 
mations of and resistances to heavy metals. Silver, S.; Misra, 

K. (Washington Univ., St. Louis, MO). 1984. NTIS, PC 
A18/MF AO1. File Number DE86010571. Contract FG06- 
83ER60146. 


From Conference on genetic control of environmental pol- 
lutants; Seattle, WA, USA (31 Jul 1983). 

Bacteria carry out chemical transformations of heavy metals. 
These transformations (including oxidation, reduction, methylation, 
and demethylation) are sometimes byproducts of normal metabo- 
lism and confer no known advantage upon the organism responsi- 
ble. Sometimes, however, the transformations constitute a mecha- 
nism of resistance. Many species of bacteria have genes that control 
resistances to specific toxic heavy metals. These resistances often 
are determined by extrachromosomal DNA molecules (plasmids). 
The same mechanisms of resistance occur in bacteria from soil, 
water, industrial waste, and clinical sources. The mechanism of 
mercury and organomercurial resistance is the enzymatic detoxifica- 
tion of the mercurials into volatile species (methane, ethane, metal- 
lic Hg®) which are rapidly lost from the environment. Cadmium 
and arsenate resistances are due to reduced net accumulation of 
these toxic materials. Efficient efflux pumps cause the rapid excre- 
tion of Cd** and AsO,*. The mechanisms of arsenite and of anti- 
mony resistance, usually found associated with arsenate resistance, 
are not known. Silver resistance is due to lowered affinity of the 
cells for Ag*, which can be complexed with extracellular halides, 
thiols, or organic compounds. Sensitivity is due to binding of Ag* 
more effectively to cells than to Cl-. 93 refs., 13 figs. 
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5626 (CONF-8307124—, pp 47-80) Identification and 
cloning of genes encoding haloaromatic catabolic enzymes and 
the caiion of hybrid pathways for substrate mineraliza- 
tion. Weightman, A.J.; Don, R.H.; Lehrbach, P.R.; Timmis, 
K.N. (Centre Medicale Univ., Geneva, Switzerland). 1984. 
NTIS, PC A18/MF AOl. File Number DE86010571. Con- 
tract FG06-83ER60146. 

From Conference on genetic control of environmental pol- 
lutants; Seattle, WA, USA (31 Jul 1983). 

This paper reviews the genetic basis of haloaromatic biode- 
gradation by bacteria, with a focus on the genetic analysis of Alca- 
ligenes eutrophus JMP134, an organism which can utilize 3-chloro- 
benzoate, 2,4-dichlorophenoxyacetate (2,4-D) and related com- 
pounds as sole carbon and energy sources, and Pseudomonas sp. 
B13, a chlorobenzoate degrader. The involvement of transmissible 
plasmids pJP4 and pWRI, isolated from strains JMP134 and B13, 
respectively, in chloroaromatic mineralization has been examined, 
and restriction fragments of both plasmids have been cloned on the 
broad host range plasmid vector pKT231. Transposon Tn5 muta- 
genesis of these and other soil isolates enriched in and purified from 
mixed cultures utilizing 2,4,5-trichlorophenoxyacetate (2,4, 5-T) as 
ae aay ee ee a sui- 

transposon donor, pLG221 (Collbdrd-1::Tn5). Mapping of 
Tas insertions in mutants which accumulate pathway intermediates 
has facilitated the identification and cloning of genes encoding 
chlorocatechol 1,2-dioxygenase, and other key enzymes in haloaro- 
matic catabolism. There are good prospects for the genetic con- 
struction of hybrid haloaromatic catabolic pathways by combining 
genes encoding broad specificity enzymes, capable of transforming 
halogenated analogues of their natural substrates, with genes for ha- 
locatechol degradation. 104 refs., 9 figs. 


5627 (CONF-8307124—, pp —— discussion: 
environmental toxicants. Chakrabarty, A ; Omenn, G. S. 
Silver, S.; Weightman, A.J. (Univ. of “Mlinois Chicago: 
Univ. of Washington, Seattle; Washington Univ., St. Louis, 
MO; Univ. de Geneva, Switzerland). 1984. NTIS, PC A18/ 
MF AOl. File Number DE86010571. Contract FG06- 
83ER60146. 

From Conference on genetic control of environmental pol- 
lutants; Seattle, WA, USA (31 Jul 1983). 

‘A transcription is provided for the discussion of environmen- 
tal toxicants - an overview held during the Conference for Genetic 
Control of Environmental Pollutants. Although several topics were 
discussed, the biochemistry and genetics of the biodegradation of 
2,4,5-T formed the core topic. 


5628 (CONF-8307124—, pp 169-186) Panel discussion: 
vulnerability of ecosystems, C » A.M.; Colwell, R.; 
Orians, G.H.; Shapiro, J.A.; Staley, 5 Weightman, A. 
(Univ. of Illinois, Chicago; "Univ. of Maryland, College 
Park; Univ. of Washington, Seattle; Univ. de Geneva, Swit- 
zerland). 1984. NTIS, PC A18/MF AO01. File Number 
DE86010571. Contract FG06-83ER60146. 

From Conference on genetic control of environmental pol- 
lutants; Seattle, WA, USA (31 Jul 1983). 

A transcription of a panel discussion on the vulnerability of 
ecosystems held as part of the Conference on Genetic Control of 
Environmental Pollutants is presented. 


5629 (CONF-8307124—, pp 267-273) Panel discussion: 
comparison of traditional and genetic strategies. Brown, R.D. 
Jr.; Hirschhorn, J.S.; a H.A.; McCarthy, J.L.; Pat- 
terson, I.W.; Rittmann, B.E.; Shapiro, J.A.; Zaborsky, O. 
(Univ. of Florida, Gainesville; Congressional Office of 
Technology Assessment, Washington, DC; Standard Oil 
Co., Cleveland, OH; Univ. of W: Seattle; Illinois 
Institute of Technology, Chicago). 1984. NTIS, PC Al8/ 
MF AOl. File Number DE86010571. Contract FG06- 
83ER60146. 

From Conference on genetic control of environmental pol- 
lutants; Seattle, WA, USA (31 Jul 1983). 

'A transcription of a panel discussion entitled comparison of 
traditional and genetic strategies presented as part of the Confer- 
ence on Genetic Control of Environmental Pollutants is presented. 
The following questions were pondered: (1) What is the state of the 
art? (2) What are the needs with respect to pollution. (3) What are 
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the possibilities of using recombinant DNA procedures or other 
manipulation of genes to improve our capabilities of coping with 
pollution problems. (4) What are the prospects for research. 


5630 Sen ae an 275-276) Diverse — 
ties of (Univ. of W: 
attle). 1984. NTIS, Pe A A18/MF AOl. File Stans 
DE86010571. Contract FG06-83ER60146. 

From Conference on control of environmental pol- 
lutants; Seattle, WA, USA (31 Jul 1983). 

An introduction is provided to the session entitled “Diverse 
Capabilities of Microorganisms”. 


5631 (CONF-8307124—, pp 277-299) es 
and microbiologists). Demain, A. 


( 
chusetts Institute of Technology, Cambridge). 198 NTIS, 
PC Al18/MF AOl1. File Number DE86010571. Contract 
FG06-83ER60146. 
From Conference on genetic control of environmental pol- 
a Seattle, WA, USA (31 Jul 1983). 

The broad array of reactions and manipulations, 
wth Giga de aeanian, tein emma ates oe 
ployed to exploit the activities of i are described. 
The treatment is general, and not particularly slanted toward envi- 
ronmental pollution. 80 refs., 6 tabs. 


5632 (CONF-8307124—, pp 331-349) Panel discussion: 
emerging industrial applications. Grubbs, R.B.; Kopecky, A.; 
Ricker, N.L.; Sarkanen, K.; Sojka, S.A.; Zimmerman, B.K. 
(Flow Lab., Inc., ——, CA; Sybron Biochemical, 
Salem, VA; Univ. of W: — Occidental 
Chemical Corp., Grand Island, Cetus Corp, » Berkeley, 
CA). 1984. S, PC Ai8/MF AOl1 ile Number 
DE86010571. Contract FG06-83ER60146. 

From Conference on control of environmental pol- 
nays Seattle, WA, USA (31 Jul 1983). 

A transcription of a panel discussion entitled "Emerging In- 
dustrial Applications” held as part of the Conference on Genetic 
Control of Environmental Pollutants is presented. This panel was 
organized tc allow representatives of several firms to describe some 
current, practical applications of biological methods, including ge- 
netic technologies, in control of hazardous wastes and other pollut- 
ants. 


5633 (CONF-8307124—, pp 351-367) Roundtable dis- 
cussion: directions for the future. Alexander, M.; Colwell, 
R.R.; Grubbs, R.B.; McGinity, R.; Mendelsohn, R.O.; 
Omenn, G.S.; Orians, G.H. (Cornell Univ., Ithaca, NY; 
Univ. of Maryland, College Park; Flow Lab., Inc., 
Inglewood, CA; Plant Resources Venture Fund, Boston, 
MA; Univ. of Washington, Seattle). 1984. NTIS, PC A18/ 
MF AOl. File Number DE86010571. Contract FG06- 
83ER60146. 

From Conference on genetic control of environmental pol- 
—— Seattle, WA, USA (31 Jul 1983). 

A transcription of the roundtable discussion on “Directions 

for the Future” held as part of the Conference on Genetic Control 
of Environmental Pollutants is presented. 


5634 (CONF-8307124—, pp 369-383) Genetic control of 
environmental pollutants: poster sessions. 1984. NTIS, PC 
A18/MF A0O1. File Number DE86010571. Contract FG06- 
83ER60146. 
From Conference on genetic control of environmental pol- 
lutants; Seattle, WA, USA (31 Jul 1983). 
Abstracts are provided for 14 poster sessions presented at 
the Conference on Genetic Control of Environmental Pollutants 
held July 31-August 3, 1983 in Seattle, Washington. Topics present- 
ed include wastewater treatment with bacteria attached to fibers, 
dissimilation of aromatic compounds by Rhodotorula graminis, 
membrane-associated benzoate-4-hydroxylase from rhodotorula gra- 
minis, biodecontamination of a full-scale formaldehyde spill, evolu- 
tion of new degradative functions for halogenated aromatics, bio- 
logical degradation of polychlorinated biphenyis aggre ney mutant orga- 
A ee of hazardous 
wastes, molecular induction by phenobarbital of cytochrome P-450 





and epoxide hydrolase, chemistry and genotoxicity of runoffs from 
model coal piles, aerobic microbial degradation of glucoisosacchar- 
inic acid, phenol degradation in microbial fixed-film bioreactors, 
construction of a gene library of Pseudomonas sp. B13 and expres- 
sion of the 3-chlorobenzoate degradative genes, isolation and char- 
acterization of TN-5 induced insertion mutants in the 3-chloroben- 
zoate degradation pathway of Pseudomonas sp. B13, and potential 
use of microcosms to assess survival, efficacy, and environmental 
safety of genetically engineered microorganisms. 


5635 (DOE/ER/60410—1) Metabolism and toxicity of 
trace metals by the mussel, Mytilus edulis. Final report. Roe- 
sijadi, G. (Pennsylvania State Univ., University Park (USA). 
Dept of Biology). [1986]. Contract FG02-86ER60410. 16p. 

NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE87001761. 


Mercury-induced, low molecular weight, metal-binding pro- 
teins were isolated from the marine mussel, Mytilus edulis, and used 
as antigen in the development of an enzyme-linked immunosorbent 
assay (ELISA) for quantitation of the proteins. Partial characteriza- 
tion of the isolated protein indicated close similarities with metal- 
lothionein, in that it was cysteine-rich and lacked aromatic amino 
acids. Glycine was also present at high levels. The molecular 
weight, however, was twice that expected for metallothionein, and 
it appears that the predominant metal-binding protein in this mol- 
luscan species exists as a dimer. Polyclonal antibodies against this 
protein were previously produced in goats and purified to an IgG 
fraction by ammonium sulfate precipitation and DEAE ion ex- 
change chromatography. Ouchterlony analysis and ELISA showed 
that these antibodies were cross-reactive with two other charge 
variants of mercury-induced metal-binding proteins of M. edulis, 
but not with rabbit metallothionein. The ELISA was based on an 
indirect, competitive procedure utilizing a rabbit anti-goat IgG- 
horseradish peroxidase conjugate as the second antibody. The rou- 
tine working range of the ELISA was between 1 and 21 ng anti- 
gen. Application of this assay to cytosolic extracts of mussel gills 
indicated 0.5 ug/g wet tissue weight in gills of control mussels and 
elevated levels up to 1780 ug/g following exposure to mercury, 
cadmium, or copper for 28 days. 15 refs. 


5636 (INIS-BR—537-Vol.2, pp vp) Method for fluoride 
routine determination in urine of personnel exposed, by ion 
selective electrode. Pires, M.A.F.; Bellintani, S.A. (Instituto 
de Pesquisas Energeticas e Nucleares, Sao Paulo, Brazil). 
1986. (In Portuguese). NTIS (US Sales Only), PC A19/MF 
A01. File Number DE87700036. (CONF-860343—Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

A simple, fast and sensible method is outlined for the deter- 
mination of fluoride in urine of workers that handle fluorine com- 
pounds. The determination is based on the measurement of fluoride 
by ion selective electrode. Cationic interference like Ca**, Mg**, 
Fe*** and Al*** are complexed by EDTA and citric acid. 


5637 (INIS-BR—538, pp 72) LH response to clomi- 
phene citrate in precocious puberty. Moreira, A.C.; Veris- 
simo, J.M.T.; Foss, M.C.; Iasigi, N. (Sao Paulo Univ., Ri- 
beirao Preto, Brazil. Faculdade de Medicina). 1984. (In ’Por- 
tuguese). NTIS (US Sales Only), PC All/MF AO1. File 
Number DE87700026. (CONF-8410446—). 


From 16. Brazilian congress of endocrinology and metabo- 
logy; Canela, RS, Brazil (27 Oct 1984). 


5638 ar en pp 113) Hirsuteness: Response to 
the treatment with spironelaction: two years of attendance. 
Vaisman, M.; Blumenberg, S. (Hospital Israelita, Rio de Ja- 
neiro, Brazil: Hospital dos Servidores do Estado, Rio de Ja- 
neiro, Brazil). 1984. (In Portuguese). NTIS (US Sales Only), 
PC Al1/MF AOl. File Number DE87700026. (CONF- 
8410446—). 


From 16. Brazilian congress of endocrinology and metabo- 
logy; Canela, RS, Brazil (27 Oct 1984). 
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5639 (INIS-BR—538, pp = In vitro glucose effects 
on the hypothalamic secretion of somatostatin-14 (S-14) and 
of somatostatin-28 (S-28). ey ey A.M.J.; 2 
Kruseman, A.C.; Grossman, A. M. (Escola Pau- 
lista de Medicina, Sao Paulo, Brazil; Saint Bartholomew's 
Hospital, London, UK). 1984. (In Portu guese). NTIS (US 
Sales Only), PC A1l/MF AO1. File Number DE87700026. 
(CONF-8410446—). 

From 16. Brazilian congress of endocrinology and metabo- 
logy; Canela, RS, Brazil (27 Oct 1984). 


5640 (INIS-BR—538, pp 124) In vitro action of dopa- 
mine and morphine on the hypothalamic secretion of somatos- 
tatin. Lengyel, A.M.J.; Novo, N.F.; Juliano, Y.; Grossman, 
A.; Besser, G.M. (Escola Paulista de Medicina, Sao Paulo, 
Brazil; Saint Bartholomew's Hospital, London, UK). 1984. 
(in Portu ). NTIS (US Sales Only), PC All/MF AOl1. 
File Number DE87700026. (CONF-8410446—). 

From 16. Brazilian congress of endocrinology and metabo- 
logy; Canela, RS, Brazil (27 Oct 1984). 


5641 (INIS-BR—538, pp _— In vitro effect of the in- 
testinal vasoactive the hypothalamic secretion 
of somatostatin and LHRH. canna A.M.J.; Novo, N.F.; 
Juliano, Y.; Grossman, A.; Besser, G.M. (Escola Paulista de 
Medicina, Sao Paulo, Brazil; Saint Bartholomew’s Hospital, 
London, UK). 1984. (In Portuguese). NTIS (US 
Only), PC Al1/MF A0Ol. File Number DE87700026. 
(CONF-8410446—). 

From 16. Brazilian congress of endocrinology and metabo- 
logy; Canela, RS, Brazil (27 Oct 1984). 


5642 (PB—86-229176/XAB) Effect of an ozone injury- 
retardant chemical on isozyme profiles from alfalfa callus in 
vitro. Rier, J.P.; Sood, V.K.; Whitaker, A.; Watson, C. 
(Howard Univ., Washington, DC (USA). Dept. of Botany). 
1983. 7p. NTIS, PC A02/MF A0O1. 

Plant ozone injury retardant (EDU or ethylenediurea) at 1.0 
ppm inhibited growth of callus of alfalfa cultivars Williamsburg 
(ozone-sensitive) and MSB-CWS5An2(ozone-insensitive) germplasm 
of Medicago sative. The presence of EDU(0.1 ppm) in growth 
medium increased the number of protein and peroxidase isozyme 
bands in alfalfa cultivar stem callus and ozone modified their inten- 
sities. Protein profiles of MSB stem callus from media containing 
EDU or exposed to ozone were unchanged. Marked differences 
were observed between the peroxidase profiles of ozonated and 
control ozone-insensitive stem callus from media containing EDU. 
Protein profiles of ozonated ozone-insensitive leaf callus differed 
slightly from controls. 


(PB—86-238318/XAB) Critique of acid lakes and 


report. 

na State eee Raleigh (USA)). Aug 1086. 226p. NTIS, PC 
Al1/MF AI 

In an aaaiis States, the debate concerning the relationship 
between acidic deposition and acidification, and acidification and 
fish population responses, has focused on the Adirondack region of 
New York State. The objectives of the study have been to summa- 
rize and critique all available data on Adirondack lakes. Using the 
existing data base, questions regarding the acidity status of Adiron- 
dack lakes and potential effects of acidification on fish are ad- 
dressed. 


5644 (PNL—6058) Health risks from indoor formalde- 
hyde exposures in northwest weatherized residences. Mel- 
linger, P.J.; Sever, L.E. (Pacific Northwest Lab., Richland, 
WA (USA)). Oct 1986. Contract AC06-76RL01830. 28p. 
NTIS, PC A03/MF A0Ol; GPO Dep. File Number 
DE87002134. 

Conflicting opinions on the potential hazards associated with 
formaldehyde exposure triggered a national workshop to address 
the toxicological questions concerning the health effects of formal- 
dehyde. Since quantitative human data are not available to derive a 
dose-response curve for formaldehyde risk assessment, nonhuman 
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data are used. In the case of formaldehyde, data from animals ex- 
posed to high concentrations are used to estimate human risk at 
much lower concentrations. This study presents the several steps 
that make up a risk assessment and examines any additional data 
that might alter significantly the risk estimates presented in the 1984 
EIS. Rat inhalation chronic bioassay data from a study sponsored 
by the Chemical Industry Institute of Toxicology (CIIT) have been 
used to develop a risk equation that was subsequently used by BPA 
in its EIS. The CIIT data base remains the only acceptable animal 
data that can support the estimation of a dose-response curve. The 
development of mathematical models continues with a great deal of 
energy, and the use of different models is largely responsible for the 
great variability of the formaldehyde risk estimates. While one can 
calculate different values for carcinogenic risk associated with 
formaldehyde exposure than were presented earlier in the BPA 
EIS, they are not likely to be any better. 


5645 (PNL-SA—13221) Metabolism and DNA oo 
of BaP in the presence of complex organic mixtures. Spring- 
er, D.L.; Dankovic, D.A.; Thomas, B.L.; Hopkins, K.L.; 

RE; Mahlum, D. D. (Pacific Northwest Lab., Rich- 
land, WA (USA)). Apr 1986. Contract AC06-76RL01830. 
17p. (CONF-861044—1). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE87001656. 

From Hanford Life Sciences symposium: radiation protec- 
tion-a look to the future - celebrating four decades of research at 
Hanford; Richland, WA, USA (21 Oct 1986). 

Previous studies have shown that the mutagenic, carcinogen- 
ic and DNA binding activities of benzo(a)pyrene (BaP) were de- 
creased when BaP was coadministered with complex organic mix- 
tures. We have continued these studies to identify the components 
of the mixture that were responsible for this effect. For this study a 
high-boiling coal liquid was separated into aliphatic, polycyclic aro- 
matic hydrocarbon (PAH), nitrogen-containing polycyclic aromatic 
compounds (NPAC) and oxygen containing PAH fractions 
(HPAH); these were spiked with *H-BaP, administered dermally to 
mice and DNA isolated twenty-four hours later. Binding of BaP, as 
estimated by radioactivity associated the DNA, decreased to 47, 55 
and 66% of that for the same dose of BaP alone for the PAH, 
NPAC and HPAH fractions, respectively. In vitro studies with 
Aroclor-induced rat liver S9 demonstrated that the rate of metabo- 
lism of BaP decreased when it was coadministered with the mix- 
tures but that the BaP metabolite profiles were similar for BaP 
alone and in the presence of the mixture. These data suggest that 
the differences in mutagenic, and presumable carcinogenic activi- 
ties, for BaP, when administered with the complex mixture, were 
due to decreased rates of conversion of BaP to reactive metabolites. 
15 refs., 2 figs., 3 tabs. 


Alteration of a salt marsh bacterial community by 
fertilization with sewage sludge. Hamlett, N.V. (Swarthmore 
College, PA). Applied and Environmental Microbiology; 52: 
No. 4, 915-923(Oct 1986). 

The effects of long-term fertilization with sewage sludge on 
the aerobic, chemoheterotrophic portion of a salt marsh bacterial 
community were examined. The study site in the Great Si 
sett Marsh, Cap Cod, Mass., consisted of experimental plots that 
were treated with different amounts of commercial sewage sludge 
fertilizer or with urea and phosphate. The number of CFUs, per- 
centage of mercury- and cadmium-resistant bacteria, and percentage 
of antibiotic-resistant bacteria were all increased in the sludge-fertil- 
ized plots. Preliminary taxonomic characterization showed fertiliza- 
tion markedly altered the taxonomic distribution and reduced diver- 
sity within both the total heterotrophic and the mercury-resistant 
communities. In control plots, the total heterotrophic community 
was fairly evenly distributed among taxa and the mercury-resistant 
community was dominated by Pseudomonas spp. In sludge-fertil- 
ized plots, both the total and mercury-resistant communities were 
dominated by a single Cytophaga sp. 


5647 Bacterial physiological diversity in the rhizosphere 
of range plants in response to retorted shale stress. Metzger, 
W.C.; Klein, D.A.; Redente, E.F. (Colorado State Univ., 
Fort Collins). Applied and Environmental Microbiology; 52: 
No. 4, 765-770(Oct 1986). 

Bacterial populations were isolated from the soil-root inter- 
face and root-free regions of Agropyron smithii Rydb. and Atriplex 
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canescens (Pursh) Nutt. grown in soil, retorted shale, or soil over 
shale. Bacteria isolated from retorted shale exhibited a wider range 
of tolerance to alkalinity and salinity and decreased growth on 
amino acid substrates compared with bacteria from soil and soil- 
over-shale environments. production was only slightly 
affected by growth medium treatment. Viable bacterial populations 
were higher in the rhizosphere and rhizoplane of plants grown in 
retorted shale than in plants grown in soil or soil over shale. In ad- 
dition, a greater number of physiological groups of rhizosphere 
bacteria was observed in retorted shale, compared with soil alone. 
Two patterns of community similarity were observed in compari- 
sons of bacteria from soil over shale with those from soil and and re- 


torted-shale treatment. However, in non-rhizosphere populations, 
bacterial groups from soil over shale more closely resembled the 
physiological groups from retorted shale. 


5648 Lung changes in rats following inhalation exposure 
to volcanic ash for two years. Wehner, A.P.; Dagle, G.E.; 
Clark, M.L.; Buschbom, R.L. (Pacific Northwest Labs., 
Richland, WA). Environmental Research; 40: No. 2, 499- 
517(Aug 1986). 
Rats were exposed by inhalation to 5 or 50 mg/m* Mount 
St. Helens volcanic ash, to 50 mg/m® quartz (positive controls), or 
to filtered room air (sham-exposed controls), for 6 hr/day, 5 days/ 
week, for up to 24 months to investigate biological effects of chron- 
ic inhalation exposure to volcanic ash under controlled laboratory 
conditions. Exposure-related lung changes comprised accelerated 
frequency; alveolar macrophage accumulation; intersti- 
tial reaction; lymphoreticular reaction in peribronchiolar regions 
and in mediastinal lymph nodes; alveolar proteinosis in the 50- mg/ 
m® ash- or quartz-exposed groups; increase in fresh lung weights; 
decreased body weight and increased mortality in the quartz-ex- 
posed group; and epidermoid carcinomas especially in the quartz- 
exposed females and, to a lesser extent, in the 50-mg/m® ash-ex- 
posed females. The observed changes reflect significant dose-re- 
sponse and agent-response relationships. 


5649 Mutagenicity of used crankcase oils from diesel 
and spark ignition automobiles. Dutcher, J.S.; Li, A.P.; 
McClellan, R.O. (Inhalation Toxicology Research Institute, 
Albuquerque, NM). Environmental Research; 40: No. 1, i55- 
163(Jun 1986). Contract AC04-76EV01013. 

The salmonella mutagenicity assay was used to compare the 
mutagenic activity of used crankcase oil (UCO) from diesel and 
spark-ignition (gasoline) engine passenger cars. UCO samples were 
obtained during periodic oil changes from 9 spark-ignition and 10 
diesel-powered vehicles. Five samples of unused motor oil were 
also tested. Direct tests of UCO did not detect mutagenic activity 
in Salmonella typhimurium strain TA-98. Therefore, an extraction 
procedure was used to concentrate the mutagens and remove inter- 
fering chemicals. Extracts were tested both with and without Aro- 
clor-1254-induced rat liver homogenate fraction (S-9). Dose-de- 
pendent mutagenicity with and without S-9 was observed in both 
diesel and spark-ignition engine UCO extracts. Mutagenic activity 
was also found in unused oil extracts, but it was lower than that in 
UCO extracts and generally required addition of S-9. The mutagen- 
ic potency of diesel UCO extracts was similar to that of gasoline 
UCO extracts, both with and without addition of S-9. Salinas 
ed that potential health risks associated with disposal, 
recycling of diesel UCO may not be significantly different sq 
those of UCO from gasoline engines. 


5650 Positive genetic hazard predictions from short-term 
tests have proved false for results in mammalian spermato- 
gonia with all environmental chemicals so far tested. Russell, 
W.L. (Oak Ridge National Lab., TN). Progress in Clinical 
and Biological Research; 67-74(1986). 

Eleven chemicals for which there has been considerable 
human exposure were chosen for study by the mouse specific-locus 
method because of their positive mutagenic action in other test sys- 
tems. All were positive in the Drosophila sex-linked recessive lethal 
test, and all of the ten tested in mammalian somatic cells proved 








mutagenic. Positive results were also obtained in other tests. In 
contrast, in mouse stem-cell spermatogonia none of the chemicals, 
even at maximum tolerated dose, has given a specific-locus muta- 
tion frequency higher than the control, and the mutation frequency 
for all eleven combined (12 mutations in 298, 502 offspring) is actu- 
ally less than the historical control, though not, of course, signifi- 
cantly lower. Absence of mutation induction cannot be attributed 
to: failure of the chemicals to reach the testis (10 of them are 
known to reach the testis in active form), small sample size (the 
samples are large), insensitivity of the test (the test is not insensi- 
tive: a positive control gave a mutation frequency 132 times higher 
than the historical control). It is concluded that mammalian stem- 
cell spermatogonia have an effective repair capability. This is sup- 
ported by the dose-response and dose-fractionation results with 
ethyl-nitrosourea. Therefore, positive genetic hazard predictions 
from short-term tests on chemicals may frequently give false warn- 
ing of what to expect in mammalian spermatogonia, the cells con- 
sidered to be of major concern for genetic risk in human males. 


5651 Bias due to misclassification of personal exposures 
in epidemiologic studies of indoor and outdoor air pollution. 
Oezkaynak, H.; Ryan, P.B.; Spengler, J.D.; Laird, N.M. 
(Harvard Univ., Cambridge, "MA). Environment Internation- 
al; 12: No. 1-4, 389-393(1986). Contract AC02-81EV10731. 
From 3. international conference on indoor air quality and 
climate; Stockholm, Sweden (1984). 

In this paper, an examination is made of the nature and 
nitude of bias resulting in the estimation of relative health shi 
(RR) and risk differences (AR) due to misclassifications of expo- 
sures and disease. Bias correction expressions depending on the mis- 
classification parameters, sensitivity and specificity, as well as the 
observed risk indicators, RR or AR, are provided. Examples based 
on predictions of exposures of adults and children to both indoor 
and outdoor respirable particles suggest the potential for significant 
bias toward the null, if exposure or disease misclassifications are not 
properly accounted for in the epidemiologic studies of air pollution 
health effects. 


5652 Toxicity, distribution, and elimination of thiol 
complexes of methylmercury after intracerebral injection. 
Fair, P.H.; Balthrop, J.E.; Wade, J.L.; Braddon-Galloway, 
S. (National Marine Fisheries Service, Charleston, SC). 
Journal of Toxicology and Environmental Health; 19: No. 2, 
219-233(1986). 

Intracerebral injection of CHsHg and CHsHg complexed 
with glutathione (GSH), cysteine (cys), cysteinylglycine (cys-gly), 
and homocysteine (homocys) resulted in differences in toxicity. Cri- 
teria based on neurological indices, mortality, and weight loss indi- 
cated that the cys-gly complex of CHsHg was significantly less 
toxic than CHsHg or the other complexes. The other complexes of 
CHsHg (GSH, homocys, and cys) were also found to be less toxic 
than CHsHg. The selenium status of the animal did not seem to sig- 
nificantly influence the toxicity of CHsHg and the complexes. 
While CHsHg complexed to cys-gly was significantly less toxic 
than CHsHg alone, there were no differences observed in the 
CHsHg half-life values or in the distribution of these compounds in 
the kidneys, brain, liver, and blood. It was observed, however, that 
the CHsHg-cys-gly complex had higher fecal excretion on d 3 and 
4 following intracerebral injection. 


5653 Induction of mixed-function oxidase activity in 
mouse lymphoid tissues by polycyclic aromatic hydrocarbons. 

G.D.; Egan, B.Z.; Lee, N.E.; Burtis, C.A. (Oak 
Ridge National Lab., TN). Journal of Toxicology and Envi- 
ronmental Health; 19: No. 2, 185-194(1986). Contract AC0S5- 
840R21400. 

Polycyclic aromatic hydrocarbon (PAH) exposure can cause 
mixed-function oxidase (MFO) enzyme induction in certain tissues 
of various organisms. Measurements of such induction might serve 
as a useful bioindicator of human exposure to PAHs, provided 
readily obtainable human tissues can be utilized for such measure- 
ments. The authors have investigated the MFO activity in various 
lymphoid tissues of the C3H mouse as a model system and have 
studied the effect of systemic PAH treatment on such enzyme ac- 
tivity. An MFO enzyme assay was used to measure the activity of 
7-ethoxyresorufin deethylase, an enzyme activity that may be spe- 
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cific for the cytochrome P-448 subset of MFO enzymes (those en- 
zymes that are induced in cells or tissues following PAH adminis- 
tration). Intraperitoneal injection of mice with 180 mg/kg (4.6 mg) 
benzo[a]pyrene (BaP) or 160 mg/kg (4.0 mg) 3-methyicholanthrene 

(MC) produced a significant induction in MFO activity in mouse 
spleen S9 fractions 48 h after the injection. Induction ratios (in- 
duced activity/control activity) between 4 and 5 were seen with 
BaP; MC produced induction ratios of 2.5-3.0. Enzyme activity was 
not induced in the spleen within 16 h following BaP or MC admin- 
istration. Other experiments indicated that MFO activity could be 
induced in thymus cells 48 h after either BaP or MC treatment. 
Treatment with BaP or MC did produce significant enzyme induc- 
tion in the liver and lung tissues from the animals both 16 and 48 h 
after chemical treatment. 


5654 Use of multiparameter analysis to quantitate hema- 
tological from to a chemical (ethylene 
oxide). Popp, D.M.; Popp, R.A.; Lock, S.; Mann, R.C.; 
Hand, R.E. Jr. (Oak Ridge National Lab., TN). Journal of 
Toxicology and Environmental Health; 18: No. 4, 543- 
565(1986). Contract AC05-840R21400. 

Mice exposed to 255 ppm ethylene oxide (EtO) for 6 h/d 
were removed for analysis after 1,2,4,8 and 14 d (sequential expo- 
sure) and 4,6,8 and 10 wk G d/wk). Prior to sacrifice, blood was 
removed from the orbital sinus for blood cell counts, hemoglobin 
determination, and hematocrit. A blood film was made for differen- 
tial leukocyte counts. Bone marrow was flushed from femurs and 
tibias and counted, and aliquots were used for stem-cell assay 
(CFU-S) or flow cytometry (FCM) analysis. One aliquot of 
marrow was stained with propidium iodide for cell-cycle analysis 
and another was reacted with fluorescein-conjugated monoclonal 
antibody for B-cell analysis. The preparations were analyzed for 
forward and 90° scatter and fluorescence on an Ortho 50H cyto- 
fluorograph. Perturbations of peripheral leukocytes occurred after 
one exposure. After multiple exposures, hematocrit, red-cell 
number, and hemoglobin were generally depressed, with transient 
compensatory bursts, and bone marrow cellularity and CFU-S were 
below normal. However, white-cell numbers fluctuated dramatical- 
ly during the exposure period. There was a shift in differential 
toward granulocytes, at times resulting in severely depressed num- 
bers of lymphocytes in the peripheral blood. The FCM analysis 
showed an early depletion of granulocytes in the bone marrow fol- 
lowed by replacement and a relative lymphocyte deficit, especially 
pronounced at 10 wk. The B-cell changes reflected general lym- 
phocyte perturbations. Shifts in numbers of cells in S and G/M 
were observed, consistent with a moderate bone marrow response 
to cell loss. 


5655 Inhalation toxicity of lithium combustion aerosols 
in rats. Greenspan, B.J.; Allen, M.D.; Rebar, A.H. (Love- 
lace Inhalation Toxicology Research Institute, Albuquerque, 
NM). Journal of Toxicology and Environmental Health; 18: 
No. 4, 627-637(1986). Contract AC04-76EV01013. 

Studies of the acute inhalation toxicity of lithium combustion 
aerosols were undertaken to aid in evaluating the health hazards as- 
sociated with the proposed use of lithium metal in fusion reactors. 
Male and female F344/Lov rats, 9-12 wk of age, were exposed 
once for 4 h to concentrations of 2600, 2300, 1400, or 620 mg/m° of 
aerosol (MMAD = 0.69 pm, o/sub g/ = 1.45) that was approxi- 
mately 80% lithium carbonate and 20% lithium hydroxide to deter- 
mine the acute toxic effects. Fourteen-day LCS50 values (with 95% 
confidence limits) of 1700 (1300-2000) mg/m* for the male rats and 
2000 (1700-2400) mg/m* for the female rate were calculated. Clini- 
cal signs of anorexia, dehydration, respiratory difficulty, and per- 
ioral and perinasal encrustation were observed. Body weights were 
decreased the first day after exposure in relation to the exposure 
concentration. In animals observed for an additional 2 wk, body 
weights, organ weights, and clinical signs began to return to pre- 
exposure values. Histopathologic examination of the respiratory 
tracts from the animals revealed ulcerative or necrotic laryngitis, 
focal to segmental ulcerative rhinitis often accompanied by areas of 
squamous metaplasia, and, in some cases, a suppurative broncho- 
pneumonia or aspiration pneumonia, probably secondary to the la- 
ryngeal lesions. The results of these studies indicate the moderate 
acute toxicity of lithium carbonate aerosols and will aid in the risk 
analysis of accidental releases of lithium combustion aerosols. 
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5656 Comparative cytotoxicity of four nickel compounds 
to canine and rodent alveolar macrophages in vitro. Benson, 
J.M.; Henderson, R.F.; McClellan, R.O. (Lovelace Inhala- 
tion ’ Toxicology Research Institute, my NM). 
Journal of Toxico and Environmental Health; 19: No. 1, 
105-110(1986). Contract AC04-76EV01013. 

Nickel subsulfide (NisS2), nickel sulfate (NiSO,), nickel chlo- 
ride (NiCle), and nickel oxide (NiO), are four compounds encoun- 
tered by workers in the nickel-refining and electroplating industries. 
These compounds were tested for their relative toxicity to beagle 
dog and F344/Cri rat alveolar macrophages in vitro. Dog alveolar 
macrophages were at least 10 times more sensitive to the effects of 
each of the 4 nickel compounds than were rat alveolar macro- 
phages. Toxicity ranking of the four nickel compounds to macro- 
phages from both species was NisS: > NiCl = NiSO, > NiO. 


5657 Striped bass: environmental risks in fresh and salt 
water. Coutant, C.C. (Oak Ridge National Lab., TN). Trans- 
actions of the American Fisheries Society; 114: No. 1, 1-2(Jan 
1985). 

At the 112th Annual meeting of the American Fisheries So- 
ciety (AFS) at Hilton Head Island, South Carolina, the society held 
a 1-day symposium Striped Bass: Environmental Risks in Fresh and 
Salt Water. This issue of the Transactions contains some of the 
papers from that symposium. This symposium explored several hy- 
potheses about sources of environmental risks that could cause 
problems for striped bass populations: (1) habitat squeeze on adults 
stemming from their thermal and dissolved oxygen requirements; 
(2) stress from toxic materials; and (3) meteorological controls of 
living space and food. A nonenvironmental factor, fishing pressure, 
also was raised as an alternative hypothesis. 


5658 Maryland striped bass: recruitment declining below 
replacement. Goodyear, C.P.; Cohen, J.E.; Christensen, 
S.W. (Fish and Wildlife Service, Kearneysville, WV). 
Transactions of the American Fisheries Society; 114: No. 1, 
146-151(Jan 1985). Contract W-7405-ENG-26. 

A mathematical technique was developed to examined inter- 
relationships among first-year survival rates, adult fecundity, and 
adult survival of striped bass Morone saxatilis based on indices of 
year-class strength. Application of this technique to striped bass in 
Maryland waters of the Chesapeake Bay provided evidence for re- 
duced survival in the life cycle. If adult fecundity and survival have 
remained constant, first-year survival declined significantly from 
1969 to 1983, and averaged less than that needed for replacement 
for the last 10 years. Treatment of the individual spawning grounds 
separately indicated that the downward trend in survival for the 
pooled data was the result of declines in the upper bay and, to a 
lesser extent, in the Choptank River. Alternatively, if first-year sur- 
vival and adult fecundity were assumed to have remained constant, 
an annual decline of about 1.9% in adult survival would have been 
required to produce the observed trend in the pooled year-class 
data. This would be consistent with increased fishing mortality and 
implies declining recruitment because of declining stock size. Con- 
tinuing declines in first-year or adult survival would eliminate the 
Maryland striped bass stock and the fishery it supports. Conversely, 
an increase in adult survival could offset of the unknown factor or 
factors responsible for the apparent decline in first-year survival. 25 
references, 1 figure, 1 table. 


Response to Variants and Mutants by U.H. 
Ehling. Selby, P.B.; Niemann, S.L. (Oak Ridge National 
Lab., TN). Mutation Research; 127: 191-192(1984). Contract 
W-7405-ENG-26. 

In a letter to the editor, the authors address two main points 
in Ehling’s criticism: (i) an excess of variants in the experimental 
group over the control group cannot be used for the estimation of 
the genetic risk and (ii) an improvement of the morphological crite- 
ria to identify a mutant must be based on a breeding test of the ob- 
served variants’. With regard to point (i) Ehling implies that the 
CCEM Report (1983) supports his view. This is incorrect. The 
report states just the opposite. In answer to point (ii), both sets of 
morphological criteria used for identifying presumed mutants are 
based on breeding tests already performed. 


Program. Zimmermann, 
von Borstel, R.C.; von Halle, E.S.; Parry, J.M.; Siebert, D: 
Zetterberg, G.; Barale, R.; Loprieno, N. (Institut fuer Mik- 
robiologie, Darmstadt, West est Germany). Mutation Research; 
133: 199-244(1984). Contract W-7405-ENG-26. 

This review article with over 200 references summarizes the 
results of mutation screening tests with 492 chemicals using sac- 
charomyces cerevisiae as the test organism. In addition, an exten- 
sive description of S. cerevisiae as a test organism is given. Yeast 
can be used to study genetic effects both in mitotic and in meiotic 
cells because it can be cultured as a stable haploid or a stable di- 
ploid. The most commonly used genetic endpoint has been mitotic 
recombination either as mitotic crossing-over or mitotic gene con- 
version. Data were available on tests with 492 chemicals, of which 
249 were positive, as reported in 173 articles or reports. The genet- 
ic test/carcinogenicity accuracy was 0.74, based on the carcinogen 
listing established in the gene-tox program. The yeast tests supple- 
ment the bacterial tests for detecting agents that act via radical for- 
mation, antibacterial drugs, and other chemicals interfering with 
chromosome segregation and recombination processes. 


5661 Correlations between cell-cycle perturbations and 
survival levels after exposure to cin for two Chinese 
hamster cell lines. Tokita, N.; Jett, J.H.; Raju, M.R.; Belli, 
J.A. (Los Alamos National Lab., NM). Eu: nm Journal of 
Cancer and Clinical Oncology; 19: No. 4, 547-551(1983). 
The cell-cycle perturbation and cell inactivation after adria- 
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lines differing in ADR sensitivity. Based on DNA distribution anal- 
ysis, it was found that the rate of G; fraction depletion following 
low-dose ADR treatment was related to the level of cell inactiva- 
tion. The results indicate that gross cellular sensitivity to ADR can 
be predicted rapidly by this approach. 


5604 Other Environmental Pollutant Effects 


REFER ALSO TO CITATION(S) 3696, 5112, 5141, 5221 


5662 (AD-A—171385/8/XAB) Biological applications 
and effects of optical masers. Annual report, 15 March 1983- 
15 March 1984, Ham, W.T. (Virginia Commonwealth Univ., 
Richmond (USA)). Jun 1984. 22p. NTIS, PC A02/MF AO01. 

Additional data on 40-microsec pulses at a PRF of 400 Hz 
are presented. A log-log plot is given of threshold corneal power 
Pa vs exposure time in s for PRF’s of 100, 200 and 400 Hz. Pa de- 
creases with PRF for shorter exposure times but seems to converge 
for exposures greater than 1000 s. A workshop dealing with the 
possible long-term ocular effects of optical radiation on aging and 
macular degeneration is discussed and an assessment of light effects 
on the retinal pigment epithelium (RPE) is appended to this report. 
A preliminary experiment on the additivity and reparation of repeti- 
tive exposures of light to the same retinal site is described. Repeti- 
tive 100 s exposures of blue light (440 nm + or - 5 nm) at 24 hour 
intervals were found to be additive for 2 exposures at 50% of 
threshold, for 3 exposures at 40% threshold, and for 4 exposures at 
30% of threshold. Wavelengths at 490 and 520 nm were not addi- 
tive even at 50% of threshold. 


5663 (AD-A—171386/6/XAB) Biological applications 
and effects of optical masers. Annual report. Ham, W.T. 
(Virginia Commonwealth Univ., —— (USA)). Aug 
1983. 25p. NTIS, PC A02/MF A\ 

Tae aha anaanenitcaamminaeaatiieadiiitiaiin 
radiation under worst viewing conditions, i.e., parallel beam enter- 
ing the eye, have disclosed no injurious effects. Both the MILES 
prototype laser and another laser operating at 830 nm were tested. 
The conclusion is that the MILES GaAs laser does not present an 
ocular hazard to the soldier in the field. Other experiments with 
more powerful GaAs lasers have shown that it requires 5 to 8 mW 
entering the eye for periods of time ranging from 400s to 3000s to 
produce a minimal retinal lesion. This assumes that the eye remains 
fixed on the source. Argon/krypton 647-nm light is entirely equiva- 





lent to HeNe 633-nm light for retinal exposure times out to 1000s. 
Beyond 1000s, the 633-nm light requires significantly lower radiant 
exposures than 647-nm light to produce a lesion for reasons not un- 
derstood. The radiant exposures for 40-microsecond pulses of 647- 
nm light at pulse repetition frequencies of 100 and 200 Hz required 
to produce a minimal lesion in the retina have been determined for 
exposure times ranging from 1s to 3000s. 


5664 (AD-A—171405/4/XAB) Compilation of 1985 
annual reports of the Navy elf (extremely low frequency) 
communications ecological monitoring 


system program. 
Volume 1, Tabs A-C. Annual progress report, January-De- 
cember 1985, Becker, C.; Bruhn, J.; Cattelino, P.; Fuller, L.; 
Jurgensen, M. (IIT Research Inst., Chi » IL (USA)). Jul 


icago 
1986. 475p. (IITRI-E—06549-26-VOL-1). NTIS, PC A20/ 
MF AOI. 


This is the fourth compilation of annual reports for the 
Navy’s ELF Communications System Ecological Monitoring Pro- 
gram. The reports document the progress of ten studies performed 
during 1985 at the Wisconsin and Michigan Transmitting Facilities. 
The purpose of the monitoring is to determine whether electromag- 
netic fields produced by the ELF Communications System will 
affect resident biota or their ecological relationships. This volume 
consists of three reports: Herbaceous Plant Cover and Tree Studies; 
Litter Decomposition and Microflora; and The Effects of Exposing 
the Slime MOld Physarum polycephalum to Electromagnetic 
Fields. 


5665 (AD-A—171406/2/XAB) Compilation of 1985 
annual reports of the Navy elf (extremely low frequency) 
communications system ecological monitoring program. 
Volume 2, Tabs D-G. Annual progress report, January-De- 
Tr. 1985. Band, R.N.; Snider, R.J.; Snider, R.M.; Fisch- 
; Beaver, D.L. (IT Research Inst., IL 
(USA) Jul 1986. 428p. (IITRI- E—06549-26-VOL-2). 
NTIS, PC A19/MF AOl1. 
This volume consists of the following reports: Soil Amoeba; 
Soil and Litter Arthropoda and Earthworm Studies; Biological 
Studies on Pollinating Insects: Megachilid Bees; Small Vertebrates: 
Small Mammals and Nesting Birds. 


5666 (AD-A—171407/0/XAB) Compilation of 1985 
annual reports of the Navy elf (extremely low frequency) 
system ecological monitoring 


communications program. 
Volume 3. Tabs H-J. Annual progress report, January-De- 
a 1985, Burton, T.M.; Stout, R.J.; Taylor, W.W.; Muz- 
zall, P. .M.; Oemke, M.P. (IIT Research Inst., » IL 
(USA)). Jul 1986. 440p. (ITRI- E—06549-26-VOL-3). 
NTIS, PC A19/MF A0O1. 

This volume consists of the following reports: Aquatic Eco- 
systems; Wetland Studies; Bird Species and Communities. 


5667 (AD-A—171458/3/XAB) Microwave-induced cata- 
racts of the eye lens. strategies for modeling and prevention 
in vitro and in vivo. Annual summary report, 1 June 1982-30 
May 1983. Trevithick, J.R. (University of Western Ontario, 
London (Canada). rae of Biochemistry). Jun 1983. 23p. 
NTIS, PC A02/MF A 

A unique system was developed for study of the develop- 
ment of microwave-induced cortical cataracts of the eye lens, using 
as a model system the rat lens incubated a in circulating tissue cul- 
ture medium at controlled temperature, while being exposed to 
microwave irradiation. Although in unirradiated controls no cata- 
racts occur, levels of microwave irradiation were used at which 
characteristic cataractous opacities with associated globular degen- 
eration occur. Studies of microwaves will continue, using the fol- 
lowing techniques: 1) scanning and 2) transmission electron micros- 
copy, 3) high-voltage electron microscopy, (a powerful technique 
for detecting alterations in cytoskeleton structure), 4) cryological 
electron-stimulated detection of x rays (EDX) (a technique for ex- 
amining the ionic composition of fresh tissue), and (5) biochemistry. 
The author hopes to elucidate the mechanism of the previously un- 
reported unique effects of high energy pulsed microwaves, which 
appear to be related to thermoacoutic transduction. Studies to date 
have established several cataractogenic doses but not looked at the 
minimum effective dose, and have noted several features of the irra- 


tude (CW) or high energy pulsed (Pu)). 


5688 Superoxide anion is generated from cellular meta- 
bolites by solar radiation and its components. Cunningham, 
M.L ae N.L; Giovanazzi, S.M.; Peak, M.J. (Argonne 
National Lab .» IL). ” Journal of Free Radicals in Biology and 
Medici 0. 5-6, 381-385(1985). 

Settee thet RE healiane tone seca 
their ability to produce superoxide anion (O2-) from ground-state 
molecular oxygen upon irradiation by solar radiation. The pyridine 


(290, 334, 365, and 405 nm) to oxygen, resulting in O2- formation, 
as detected by superoxide dismutase-inhibitable cytochrome c re- 
duction. Quantum yields for the production of O2- indicate that 
NADPH is the most efficient and riboflavin the least efficient of 
the compounds tested. These data indicate that endogenous com- 
pounds may participate in the production of O2- by solar radiation 
and imply that O2- may play a role in sunlight-induced erythema 
and dermal carcinogenesis. 
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REFER ALSO TO CITATION(S) 3362, 3390, 3401, 3402, 3403, 3406, 4005, 
4006, 5349, 5421, 5559 


5669 (ANU-P—952) Dating of groundwater using the 
14UD accelerator at the Australian National University - a 
progress report. Fifield, L.K.; Ophel, T.R.; Allison, G.B.; 
Bird, J.R. (Australian National Univ., Canberra. Dept. of 
Nuclear Physics; Commonwealth Scientific and Industrial 
a en Glen Osmond (Australia). Div. of 
Soils; A Atomic Energy Commission Research Es- 
tablishment, Lucas Heights Pe. lied Physics Div.). Apr 
1986. 19p. NTIS (US Sales », PC A02/MF AO1. File 
Number DE87700112. 

A program with the aim of dating water from economically- 
important Australian groundwater basins was initiated at the ANU 
in late 1985. In order to span the anticipated time scale, the content 
of the radioisotope **Cl in the water must be determined with a 
sensitivity of about one part in 107% Accelerator mass spectrometry 
is the only method capable of such ultra-sensitivity. The work re- 
ported has concentrated on an evaluation of the 14UD accelerator 
facilities for this purpose, and measurements have been made in 
order to demonstrate the feasibility of the technique and to establish 
the requirements for routine, accurate measurements. 


(BMI/ONWI—594) Stratigraphic and structural 
cniteinitina dk toad dieiaaih teomeen Samer (Missis- 
sippian-Devonian) formations in the vicinity of Davis and 
Lavender Canyons, southeastern Utah. McCleary, J.R.; 
Romie, J.E. (Woodward-Clyde Consultants, San Francisco, 
CA (USA)). Apr 1986. Contract AC02-83CH10140. 192p. 
NTIS, PC A09/MF AOl; 1; GPO Dep. File Number 
DE87001851. 

This study developed a three-dimensional computer model 
of stratigraphic and structural relationships within a 3497-km? 
(1350-mi*) study area centered on the proposed site for a high-level 
nuclear waste repository in southeastern Utah. The model consists 
of a sequence of internally reconciled isopach and structure contour 
maps horizontally registered and stored in stratigraphic order. This 
model can be used to display cross sections, perspective block dia- 
grams, or fence diagrams at any orientation; estimate depth of for- 
mation contacts and thicknesses for any new stratigraphic or hydro- 
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logic boreholes; facilitate ground-water modeling studies; and 
evaluate the structural and stratigraphic evolution of the study area. 
This study also includes limited evaluations of aquifer continuity in 
the Elephant Canyon and Honaker Trail Formations, and of salt 
dissolution and flowage features as interpreted from geophysical 
logs. The study identified a long history of movement in the fault 
system in the north-central part of the study area and a major salt 
flowage feature in the northeastern part. It describes the Elephant 
Canyon Formation aquifer as laterally limited, the Honaker Trail 
Formation aquifer as fairly continuous over the area, and Beef 
Basin in the southern part of the area as a probable dissolution fea- 
ture. It also concludes that the Shay-Bridger Jack-Salt Creek 
Graben system is apparently a vertically continuous feature be- 
tween the basement and ground surface. No stratigraphic or struc- 
tural discontinuities were detected in the vicinity of Davis Canyon 
that appear to be detrimental to the siting of a waste repository. 


5671 (DOE/METC—86/6037, pp 175-183) Thermal 
history modeling of convergent margins. Bond, G.C.; 
Kominz, M.A.; Davis, D.M. (Columbia Univ., Palisades, 
NY). Jul 1986. NTIS, PC All/MF AOl1. File Number 
DE86006604. (CONF-860353—). Contract AC21- 
85MC22009. 

From Methane hydrates, deep source gas, arctic technol- 
ogies contractors’ meeting; Morgantown, WV, USA (25 Mar 1986). 

Arc-trench systems have long been recognized as fundamen- 


tal elements of the earth's crust, and they play a major role in 
crustal evolution. These systems, which consist of a forearc basin 
and prism bounded by an oceanic trench and a volcanic arc, form 
in structural zones where oceanic plates or continental and oceanic 
plates converge. The aggregate length of these convergent bound- 
aries is over 40,000 km, while the thickness of the forearc complex 
varies between a few kilometers to thicknesses in excess of 20 km. 
They contain an important record of the near-surface structural 
processes associated with convergent boundaries. Together, forearc 
basins and prisms comprise one of the major repositories of sedi- 
ment in modern oceans, and through the process of collision and 
accretion they have added an immense volume of sediment to the 
margins of continents during the geologic past. In spite of their im- 
portance in modern oceans and their role in continental growth, the 
thermal and mechanical processes which control their origin and 
evolution are not fully understood. It is clear that the thermal histo- 
ry of the forearc region is affected by a complex interplay of varia- 
bles which include the thermal character of the underriding plate 
and its sediment load, the thermal character of the overriding plate, 
above and against which the forearc accretes, the radioactive con- 
tent of the sediments, shear heating within the sediments, phase 
changes within the sediments and within the descending plate, and 
heat generated from magma emplacement behind the forearc. 


5672 (LA—10666-MS) SANGRE: a finite element code 
for fluid migration, heat transport, and faulting in highly de- 
formable, porous geological media. Anderson, C.A. (Los 
Alamos National Lab., NM (USA)). Oct 1986. Contract W- 
7405-ENG-36. 110p. NTIS, PC A06/MF A0O1; 2; GPO Dep. 
File Number DE87002249. 

This report describes the SANGRE finite element code and 
its application to the thermomechanical analysis of two-dimensional 
problems in structural geology. The theory behind the code is pre- 
sented along with the unusual capabilities of the code that allow for 
analysis of realistic problems in structural geology including the 
material models, the model for fluid behavior, and the large-defor- 
mation and slide line capabilities. Five benchmark problems are pre- 
sented, including analysis of an overthrust model with consideration 
of pore pressure effects, and comparisons of SANGRE predictions 
are made with previous numerical, analytical, and laboratory re- 
sults. Input instructions for SANGRE are described in the report. 
22 refs., 35 figs. 


5673 Use of radioactive and neutron-activatable tracers 
to determine effective hydrogeologic parameters. Yu, C.; 
Jester, W.A.; Jarrett, A.R. (Argonne National Lab., IL). 
Transactions ‘of the American Nuclear Society; 50: 188- 
189(Nov 1985). (CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 
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The migration of nuclides in a geologic medium is controlled 
by the hydrogeologic parameters of the medium such as the disper- 
sion coefficient, pore water velocity, retardation factor, degradation 
rate, mass transfer coefficient, water content, and fraction of dead- 
end pores. The breakthrough curve (BTC), which is the graphical 
relationship between the tracer concentration and the elapsed time 
since introduction, is an integrated picture of the hydrogeologic pa- 
rameters that produced the BTC. Both radioactive and neutron-ac- 
tivatable tracers have been used to generate BTCs. The BTC of a 
Br radioactive tracer generated under saturated conditions in a 
nonhomogeneous (fractured) soil column is shown. From BTCs, 
the effective hydrogeologic parameters can be identified if appro- 
priate techniques are applied. 


5802 Geophysics 
REFER ALSO TO CITATION(S) 5032, 5293, 5344 


5674 (AD-A—171029/2/XAB) Deterministic methods of 
seismic-source identification. Annual technical report, 30 Sep- 
tember 1983-1 October 1984, Archambeau, C.B. (Colorado 
Univ., Boulder (USA). Cooperative Inst. for Research in 
Environm ental Sciences). Nov 1984. 144p. NTIS, PC A07/ 

The objectives were to: (1) develop and test methods of dis- 
crimination in the regional and teleseismic distance range using 
physical source parameter discriminants, (2) pursue theoretical and 
observational studies of seismic sources; (3) develop methods of 
theoretical seismogram synthesis in the near, regional and teleseis- 
mic distance ranges for structure and source definition; (4) develop 
and apply advanced signal processing/analysis methods for discrim- 
ination and explosion yields estimation studies and; (5) pursue near- 
field studies of explosions and earthquakes for detailed source defi- 
nition. This report describes specific research results pertaining to: 
(1) the theoretical basis for automatic seismic signal detection and 
analysis, and (2) analytical methods for the representation of seis- 
mic-radiation fields in uniformly layered elastic/anelastic media. 
This modal method provides predictions of both body and surface 
waves in the frequency range from 0 to about 15 HZ at near and 
regional distances from seismic sources. This latter exposition is in- 
tended to be comprehensive and integrates new and old results and 
methods. The modal representation method for seismic radiation 
fields is being employed to describe radiation fields for the predic- 
tion of earthquake and explosion radiation fields and has been used 
to evaluate a variety of detection and discrimination methods. 


5675 (CONF-841034—Vol.3, pp 1371-1382) Compara- 
tive mineral exploration in the eastern desert of Egypt be- 
tween latitudes 24°N and 26°N by remote sensing and other 
techniques. Shazly, E.M.E.; Hady, M.A.A. (Academy of 
Scientific Research and Technology, Cairo, Egypt). 1984. 
NTIS, PC A99/MF A01. File Number DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

The area under study is notable by its extreme aridity where 
the weather is cool and scarcely rainy in the winter and hot in the 
summer. Geologically it is divided from east to west into three 
main sectors running roughly parallel to the Red Sea/Nile Valley. 
The eastern sector is characterized by the presence of typical Red 
Sea sediments yo in age from Miocene to Holocene, followed 
westwards by the essentially Upper Proterozoic basement which is 
in turn followed wesmmanl by normal Phanerozoic sedimentary 
cover. Spaceborne, airborne and ground exploration 
have been applied directly and indirectly to explore for mineral de- 
posits in the area under consideration. The spaceborne technique 
applied is that of Landsat imagery interpretation supported by field 
checking. The airborne techniques include aerial photography, 
aerial magnetometry and aerial radiometry. On the other hand a va- 
riety of ground techniques have been used which incorporate geo- 
logical, geophysical or geochemical methods carried out on region- 
al scale covering large stretches of land or on semi-detailed/de- 
tailed scale of limited coverage. The advantage and limitations of 
the previously mentioned techniques and their integration into 
workable integrated exploration operations are discussed regarding 
duration, relative cost and adaptability to the particular geological 





and climatic conditions prevailing in the Eastern Desert in particu- 
lar and arid regions in general. It is concluded that the applications 
of spaceborne techniques have improved considerably the spectrum 
of mineral exploration in the concerned environment and supported 
other techniques though influencing the extent of the use of some 
of them. 


5676 (CONF-841034—Vol.3, pp 1383-1392) Character- 
ization of of aluminous formations (later- 


for 
legue, J.; Simonin, A. (Universite Pierre et Curie, 
Paris, France). 1984. NTIS, PC A99/MF ‘AOL. File Number 
DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

Bauxitic laterites and bauxites are formations coming from 
superficial weathering processes, which lead to an often economic 
concentration of Al hydroxides. The aim of the determination of 
spectral reflectance features of such alterites is: to search for their 
localization owing to satellite date and to try to distinguish differ- 
ent ore grades, in order to evaluate aluminous potential ores, to 
help the economic growth of some countries. The determination of 
the spectral reflectance features of aluminous minerals has been 
made by the study of test-sites, in the Southern part of Haiti and in 
Provence (France). Studies have been made, owing to radiometric 
data in the field and, in the laboratory, by the spectrophotometric 
study of samples gathered on these test-sites. Comparison of in situ 
field and laboratory data draw reflectance curves of several kinds 
of mineralogic ores and determine the region of wavelengths most 
useful for the processing of satellite data. The analyses, by comput- 
er-aided processing of Landsat data of Haitian test-sites and by pho- 
tographic processing of Landsat images of Provence sites, have 
given significant results; however, they do not accurately distin- 
guish silicified aluminous rocks from bauxitic rocks. Analysis of the 
reflectance curves shows that this differentiation may be only possi- 
ble if infrared spectral bands (from 1,3 ym to 1,5 pm) are used, cor- 
responding only partly to data which will be given by spectral 
channels 5,6, and 8 of Thematic Mapper. 


5677 (CONF-841034—Vol.3, pp 1393-1394) Evaluation 
of simulated SPOT imagery for geologic and mineral explora- 
tion mapping: application to West Africa and New Caledonia. 
Weecksteen, G. (Bureau de Recherches Geologi 
Minieres, Orleans, France). 1984. NTIS, PC A99, A0l. 
File Number DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

The proposed series of posters illustrates the geologic results 
obtained following the evaluation of radiometric and stereoscopic 
simulations of SPOT imagery. The radiometric simulations, each of 
which was simultaneous with field work in the target zones, were 
recorded as part of the extensive West Africa campaign. The three 
sites were: Kenieba (Mali): mapping of circular structures not visi- 
ble in either Landsat imagery or aerial photos. Poura (Upper 
Volta): simulation imagery of a gold deposit related to hydrother- 
mal events contemporaneous with an intrusive phase. Bouroum 
(Upper Volta): study confirms the positive contribution of simulat- 
ed imagery of this auriferous site to the interpretation of the under- 
lying geologic structures. The evaluation of the data collected in 
the course of this campaign demonstrates the suitability of SPOT 
radiometric simulations for the preparation of geologic mapping ex- 
cursions, for the purpose of mineral exploration, in the Sahel. This 
paper will also include a discussion of the first results of the analy- 
sis of a SPOT simulation study of New Caledonia. This work aims 
to identify signatures suitable for characterizing or detecting metal- 
liferous deposits. The paper also deals briefly with imagery of the 
Aix-en-Provence region of S-E France, simulating the SPOT 
satellite’s stereoscopic capability. These images reveal excellent 
agreement between geologic data mapped at 1/50,000 and their ex- 
pression, in terms of morphology and land use, as seen in the simu- 
lated images. 
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5678 (CONF-841034—Vol.3, pp 1643-1644) Quantita- 
Landsat-derived linears and occur- 


relationship between 
rence of gold in the Timmins-Kirkland Lake Area, Ontario. 
Bonham-Carter, G.F. (Geologi y of Canada, 
Ottawa, Ontario). 1984. NTIS, PC A99/MF AOl1. File 
Number DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

Using gold deposits in the Timmins-Kirkland Lake area, the 
relationship between fault density and mineral occurrences was 
measured; results were compared with those obtained using a simu- 
lated set of random deposits. It appears that distance to the single 
nearest fault is not very significant, but fault density is significantly 
related to gold occurrence. Could this simply be due to the likely 
relationship between mapping intensity and the proximity of gold 
camps? To answer this question, a lineament map of the same area, 
prepared by visual analysis of Landsat imagery by Jens Touborg 
(1983) was digitized and the relationship between lineament density 
and gold occurrences quantified using the same method. Direct 
comparison of the lineament map and the fault map obtained by di- 
gitizing faults shown on the published 1 inch = 4 mile geological 
map shows only a moderate degree of overlap. Although there is a 
significant association between gold occurrence and lineament den- 
sity, it is much weaker than that obtained for fault density. 


5679 (CONF-841034—Vol.3, pp 1645-1656) Use of sat- 
Se ee eee 

ee ee ee 
deposits). Marconnet, B.; Gagny, C. (Universite de Nancy I, 
Vandoeuvre les Nancy, ’ France). 1984. NTIS, PC A99/MF 
A01. File Number DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

Mineral deposits of the type known as acid source are relat- 
ed to granitoids, and particularly to differentiated intrusions, often 
of the leucogranitic type. In prospecting for such deposits, the 
problem is to locate granitic apexes, weather they outcrop or not. 
Geologic data gathered in the field are then seen as the causes or 
consequences of the granitic intrusion process. These facts are used, 
in association with satellite remote sensing imagery to obtain an in- 
direct vision of the presence of these apexes: first, by studying 
structural data which control the emplacement or are the conse- 
quences of intrusions; second, by modifying the nature of the en- 
closing body and detecting these modifications in certain spectral 
bands. 


5680 (CONF-841034—Vol.3, pp 1657- — Processing 

imagery: application to the study of the 
evolution of a mountainous region (Ile de la Reunion). Malon, 
J.F. (Bureau de Recherches Geologiques et Minieres, Orle- 
ans, France). 1984. NTIS, PC A99/MF AOl1. File Number 
DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

Tle de la Reunion comprises two volcanic massifs (Piton des 
Neiges which reached 3069 m, and Piton de la Fournaise which 
reaches 2058 m) linked by a medium-altitude (1600 m) plateau. This 
mountainous island, built up by a succession of lava flows of vari- 
ous ages and types (acid and basic), is subject to intense erosion. 
Climatically, the island is subject to a SW monsoon regime during 
most of the year and a NE monsoon regime during the hot season 
(December to April). The western portion of the island receives a 
very high rainfall while the eastern portion receives progressively 
less. As a first approximation, there is a fairly clear and close corre- 
lation between the different vegetation zones, each highly charac- 
teristic, and the climatic and morphostructural parameters (temper- 
ature, insolation, rainfall rate, run-off, altitude, slope and lithology). 
Various digital image processing programs have been developed to 
determine the relative importance of the different parameters with 
regard to the natural evolution of the ground level as Landsat radi- 
ometric data. 
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5681 (DOE/ER/13014—T1) Earthquake analyses for 
structural definition and material characteristics of the mono 
craters and Long Valley mima systems. Final Volume 
2. (Woodward-Clyde Consultants, Pasadena, ay (USA)). 
1984. Contract AC03-82ER13014. 56p. NTIS, PC A04/MF 
A01; 1; GPO Dep. File Number DE87000640. 

The report analyses some anomalous features of Long 
Valley seismicity. These features are directly related to the unique 
structural characteristics of the Long Valley caldera and help 
define the environment in which they occur. The first section con- 
sists of an investigation of a finite-fault model for the Long Valley 
events of May 25, 1980 (16:33 GMT) and May 27, 1980 (14:50 
GMT). For these events, mechanisms derived from short-period re- 
gional P-wave first motion data are inconsistent with mechanisms 
derived from long-period teleseismic P-wave polarities. The report 
included here demonstrates that a finite-fault model (a non-point- 
source model) can provide a noticeable degree of improvement in 
the fit of the model to the data. The second section investigates the 
phenomenon of S-wave screening and anomalous arrivals for local 
data in the Long Valley caldera. Regional shear wave arrivals with 
anomalously low amplitudes have been interpreted as being caused 
by intersection with regions of partial or total melt. No signs of S- 
wave screening and/or anomalous reflections were detected in 
local recordings. (ACR) 


5682 (IKU-P—86020) Numerical ray generation in com- 
putation of synthetic vertical seismic profiles. Arntsen, B. 
(Instituut for Kontinentalsokkelundersoekelser, Trondheim 
(Norway)). Feb 1986. 54p. NTIS (US Sales Only), PC A04/ 
MF AO1. File Number DE87750113. 

Computer modeling of wave propagation plays an increasing 
role for aquisition, processing and interpretation of Vertical Seismic 
Profiles (VSP). Ray theories, which decompose the displacement 
field into an infinite number of rays, are a class of methods to com- 
pute synthetic seismograms, due to its efficiency and ability to deal 
with complex, Three-dimensional introhomogeneous media. In 
order to to deal with the large number of rays, needed in the nu- 
merical computations, a ray generating algorithm is given, which is 
capable of generation a numerical code describing each ray. The al- 
gorithm classifies the rays according to reflection order, and only 
pre-critical reflections are considered. In a horizontally plane 
layend medium the generation of rays and computation of ampli- 
tudes and travel times can be efficiently accomplished by grouping 
the rays into reflection order and dynamic analog groups. Expres- 
sions summing all unconverted rays and rays with a single mode 
conversion, are given for source and receiver located at arbitrary 
positions within the medium. Numerical examples of zero-offset 
synthetic VSP data are given, illustrating the classification of rays 
into number of reflections and dynamic analogs. 19 references. 


(USGS-OFR—86-420) Analysis of ye ag data 
anaiied by digital ficid seismic systems, Jackass Flats, 
Nevada. Tarr, A.C.; Rogers, A.M. (Geological a 
Denver, CO (USA)). 1986. Contract Al08-78ET44802. 7 
US Geological Survey, Books & Open-File Reports, Box 
25425, Federal Center Denver, CO 80225. File Number 
T187001 338. 

Analysis of 59 time series from ten small magnitude earth- 
quakes recorded in 1981 by portable digital seismic systems at the 
southern Nevada Test Site (NTS) yielded several significant results. 
We find that moment magnitude (M/sub L/) (local magnitude de- 
termined from seismic moment) correlates closely with coda dura- 
tion magnitudes M/sub d/ determined by the Southern Great Basin 
Seismic Network (SGBSN). Further, local magnitude M/sub W A/ 
computed from displacement seismograms simulating Wood-Ander- 
son response are, on average, 0.38 magnitude units larger than M/ 
sub d/ and 0.44 magnitude units larger than (M/sub L/). Another 
result is that stress drops for the ten earthquakes are significantly 
smaller than typical stress drops for earthquakes of similar seismic 
moment in California. Similarly, determinations of the peak ground 
motion parameter Rv are up to 10 to 20 times smaller than a previ- 
ously determined empirical formula relating Rv to seismic moment. 
We conclude that seismic waves from southern Nevada Test Site 
earthquakes suffer from significant anelastic attenuation, possibly in 
the near-surface crust under the recording sites, yielding reduced 
amplitude and frequency of the peak ground motion and shifting 
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the apparent corner frequency of the source spectrum to lower 
values, thereby producing unexpectedly low stress drops. 


5803 Mineralogy, Petrology, And Rock Mechanics 
REFER ALSO TO CITATION(S) 3316, 3370, 3501, 3680, 4005, 5153 


5684 (BMI/ONWI—610) Structure and mineralization 
of the Richton Dome Caprock Boring MRIG-9. Werner, 
M.L. (Earth Technology Corp., Beach, CA (USA)). 
Aug 1986. Contract AC02-83CH10140. 93p. NTIS, PC 
A05/MF A0O1; 1; GPO Dep. File Number D: 7001843. 

Observations of the texture, fracture fabric, and vein miner- 
alization in the caprock core from Boring MRIG-9 were used to 
provide data on the origin, deformation, and alteration of the ca- 
prock at Richton Salt Dome. The anhydrite portion of the caprock 
was formed by accumulation of anhydrite residuum from the salt 
stock. Lithification appears to have occurred through pressure solu- 
tion, with the compression being applied by the rising salt stock. 
The origin of the limestone caprock is not yet understood. The 
fracturing at MRIG-9 is interpreted to have been caused by the 

arching movement of the underlying salt stock. Water en- 
tered the fractures, causing anhydrite to alter to gypsum along the 
fracture walls. The transformation to gypsum involved a volume in- 
crease, which in turn induced additional fracturing and allowed fur- 
ther penetration of water into the anhydrite. Three hydrochemical 
events are observed in the anhydrite rock. In order of occurrence, 
they are (1) formation of gypsum veins, (2) slight dissolution of 
gypsum and precipitation of small quantities of calcite and sulfur, 
and (3) dissolution of both gypsum and calcite from a small fraction 
of the veins. The effects of all three events are limited to the frac- 
tures that are interpreted to have formed in late Oligocene. 


(SAND—86-7092) — recirculation tracer 


Inc., Tucson, AZ (USA)). Oct 1986. Contract AC04- 
76DPO00789. 3lp. NTIS, PC A03/MF A01; 1; GPO Dep. 
File Number DE87001815. 

Two recirculation tracer tests were performed on the Cule- 
bra Dolomite Member of the Rustler Formation at the H-2 hydro- 
pad at the Waste Isolation Pilot Plant (WIPP) in southeastern New 
Mexico. The first test, which used pentafluorobenzoate (PFB), 
sodium benzoate, and a suite of halocarbons for tracers, was termi- 
nated before breakthrough at the pumping well because of equip- 
ment failure. The second test, which used sodium thiocyanate 
(SCN) and difluorochlorobromomethane (BCF) as tracers, proceed- 
ed normally and lasted 270 days. During the second test, the tracer 
injected during the first test was recovered. Tracer test analyses for 
the two tests were performed only for the PFB tracer injected 
during the first test and recovered during the second, and for SCN. 
Analysis of the PFB recovery was crudely modeled as a one-di- 
mensional pulse-injection test. The SCN tracer used in the second 
test was analyzed with the homogeneous, isotropic Grove and 
Beetem one-dimensional porous-medium recirculating flow test 
model. In general, model predictions are in poor agreement with 
the field measurements. Discrepancies could be produced by the 
combined effects of local nonhomogeneities, matrix diffusion, and 
possible sorption or degradation of the tracer during the test. The 
best overall match between the SCN breakthrough curve predicted 
by the semianalytical model and that observed in measurements was 
achieved using a porosity that ranged from 17% to 19% and a dis- 
persivity of 16 to 18 ft. A match based only on the early part of the 
breakthrough curve, however, yielded a porosity of 11.5% and a 
dispersivity of 8 ft. The latter porosity might more closely repre- 
sent the effective porosity of the Culebra, if the SCN degraded 
during the test. 


ae ee Similarity solution for coupled de- 
in discrete 


se fluid flow in Wijesinghe, 
A.M. (Lawrence Livermore National Lab., CA S10 
1986. Contract W-7405-ENG-48. oo (CONF-860910—2 k 


NTIS, PC — A0l; 1; G Dep. File Number 
DE87000605. 





791 + / ERA-12/2 


From 2. international conference on radioactive waste man- 
agement; Winni: Manitoba, Canada 

As contauieaad similarity vo ay aedined for cou- 
pled deformation and one-dimensional transient fluid flow in a uni- 
form plane fracture located normal to the free surface in a semi- 
infinite impermeable rock formation. For cubic-law fracture con- 
ductivity and constant normal fracture stiffness constitutive laws, 
dimensionless solutions were computed for the fluid pressure, flow 
rate, and aperture distributions. Large amplitude transient pressure 
test type curves are presented for fluid injection and production at 
constant pressure at the free surface. This solution provides a reli- 
able test case for verifying complex computer codes, a means of 
performing scoping and experimental design calculations, and a 
method for anpaiete large amplitude transient pressure test data 
for stress-dependent fracture properties. 


5687 The dynamic response of calcium carbonate 
minerals. Drumheller, D.S.; Grady, D.E. (Sandia National 
Labs., Albuquerque, NM). 309-313 of Shock waves in 
condensed matter. Gupta, Y.M. New York, NY; Plenum 
Press (1986). (CONF-850736—). 

From American Physical Society i conference on 
shock waves in condensed matter; Spokane, WA, USA (22 Jul 
1985). 

. A theoretical study of the shock-loaded response of calcium 
carbonate materials is presented in which both dry and water-satu- 
rated samples with porosities up to 50 percent are considered. Data 
are presented for the unloading response from 15.0 and 18.5 GPa, 
and calculations from a mixture model using a Mie-Gruneisen equa- 
tion of state with volume-dependent parameters are compared to 
both the Hugoniot and the isentropic unloading response. 


5688 A micromechanical model of ae aos 


Margolin, L.G.; DeVault, G.P.; Smith, B.W. (Lawrence 
Livermore National Lab., Livermore, CA). yp 329-333 of 


Shock waves in condensed matter. Gupta, Y. 
NY; Plenum Press (1986). (CONF-850736—). 

From American Physical Society topical conference on 
shock waves in condensed matter; Spokane, WA, USA (22 Jul 
1985). 

. This paper discusses the many advantages to micromechani- 
cal models of material response. These models can predict the be- 
havior under load of materials by considering the behavior of mi- 
croscopic structures embedded in an equivalent continuum. The au- 
thors have derived a theoretical model framework that allows qua- 
sistatic plastic pore crush and brittle fracture along three orthogo- 
nal sets of crack planes. The contribution of internal energy to the 
stress is included. The model is discussed along with a numerical 
solution method and a sample application problem, namely response 
of rock to an underground explosion. 


New York, 


5804 Geochemistry 


= ALSO TO CITATION(S) 5307, 5324, 5364, 5383, 5388, 5389, 5395, 


5805 Oceanography 
REFER ALSO TO CITATION(S) 5029, 5345 


5689 (CONF-841034—Vol.3, pp 1671-1676) Visible and 
infrared sea ice mapping from satellites. Wannamaker, B.; 
Condal, A.; Le, H. (Atmospheric Environment Service, 
Downsview, Ontario). 1984. NTIS, PC A99/MF A0O1. File 
Number DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

The type and extent of ice covering the world’s ocean has 
important economic and climatic effects. High latitude resource de- 
velopment, biological productivity and air-sea interaction are all in- 
hibited by ice. Satellite visible and infrared data has aided sea ice 
monitoring for twenty years but improving knowledge of the pa- 
rameters of ice is changing the way the data is used. Considering 
data from the Advanced Very High Resolution Radiometer an ice 
channel is created from a combination of the visible and near infra- 
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red data. The 12, channel or a sea surface tem channel is 
generally better at detecting ice than the 10.5. channel. The artifi- 
cial channels are used in an example of multispectral classification 
of ice in the Gulf of St. Lawrence. 


5690 (CONF-841034—Vol.3, pp 1727-1730) Displaying 
CZCS data in true color mode. Viollier, M.; Belbeoch, G. 
(CNRS, Roscoff, France). 1984. NTIS, PC A99/MF A0O1. 
File Number DE86015371. 
From 18. international 
a ro France (1 Oct 1984). 
the Coastal Zone Color Scanner (CZCS) imagery, at- 
tein Gliemainp ene eeeaaen To obtain useful in- 
formation, atmospheric corrections are required. However, the cur- 
rent algorithms consume important computer-time. Furthermore, in 
some cases, results may be questionable due to uncertainties on the 
aerosol type and on the degradation of the radiometric calibration 
of the scanner. To test the reliability of the operations, a simple and 
practical way to discern some ocean-related features from atmos- 
pheric effects, consists in using a color composite of three channels 
(443, 520 and 670 nm). 


on remote sensing of envi- 


(CONF-841034—Vol.3, pp 1945-1954) Observa- 
tion and study of ice edge eddy dynamics in the East Green- 
land Current as seen from satellite. Cowan, A.M.; Polar, S.; 
Ulbricht, K.A. (Univ. of Cambridge, England). 1984. NTIS, 
PC A99/MF A0O1. File Number DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

The ice cover of the East Greenland Current (EGC) repre- 
sents the classic case of a marginal ice zone (MIZ). A mesoscale 
(smaller 100 km) vortex has been closely studied, which appears to 
be spatially stationary. It is located in the Strait between Iceland 
and Greenland. An analysis of NOAA 6, 7, and 8, as well as 
LANDSAT satellite imagery shows the morphological and dynam- 
ical variation of the feature. 


(IKU-P—84010) Ocean swell on the Norwegian 
ciel shelf. Gjevik, B.; Lygre, A.; Krogstad, H. (Insti- 
tuut for Kontinentalsokkelundersoekelser, Trondheim 
(Norway)). Jan 1984. 84p. NTIS (US Sales Only), PC A05/ 
MF AO1. File Number DE87750112. 

An analysis of several events of strong swell on the Norwe- 
gian continental shelf is presented. By ocean swell is understood 
waves that have travelled away from the generation area and arrive 
at the observation site independent of the local metrological condi- 
tions. For the North Sea, the British Isles shelter the oil fields 
against most of the Atlantic swell energy, and for this reason swell 
has not received a great deal of attention. But as the offshore oil 
activity has moved further north along the Norwegian coast, inter- 
est in swell has grown. During the last winter seasons, the drilling 
area offshore Mid-Norway have experienced, on several occasions, 
that an energetic long periodic swell has caused extensive heave 
motions of semi-submersible drilling rigs. Based on available wave 
measurements a number of case studies of energetic swell events 
are given. The swell may roughly be divided into two classes: re- 
motely and nearby generated swell. The evolution of the swell 
wave spectrum agrees qualitatively with the kinematic theory of 
ocean waves. In particular, it is shown how the gradual shift in fre- 
quency and the broadening of the spectrum relate to the source pa- 
rameters. 16 references. 
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REFER ALSO TO CITATION(S) 4481, 5780, 5782, 5783, 5783 


5693 (AAO-PP—208) Spectroscopy of the QSOs 
Q0118-031 A,B,C. Robertson, J.G.; Shaver, P. ~ Surdej, J.; 
Swings, J.P. (Anglo-Australian Observatory, E ping (Aus- 
tralia)). Nov 1985. 30p. NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE87700077. 
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The optical spectroscopy of the three quasars QO118-031 
A,B,C is presented. Low dispersion spectra showing the emission 
lines were obtained for all three objects, and intermediate disper- 
sion spectra were obtained for objects B and C, to search for ab- 
sorption lines. The evidence is mounting that associated absorption 
and emission redshifts show that quasars are located in regions of 
higher than average matter density. 


5694 (AD-A—170620/9/XAB) Solar flares and magne- 
tospheric particles: investigations based upon the ONR-60 ex- 
periments and ONR-604 experiments. Annual letter report, 1 
May 1985-30 June 1986. Wefel, J.P. (Louisiana State Univ., 
Baton Rouge (USA). Dept. of Physics and Astronomy). 27 
Jun 1986. 16p. NTIS, PC A02/MF AOl1. 

The project involves analysis of the data returned from the 
ONR-602 (Phoenix-1) experiment on the S81-1 on mission in 1982, 
correlation of the Phoenix-1 dataset with other measurements, and 
scientific planning for the launch and operation of a sister experi- 
ment, ONR-604, on the CRES mission. During the past year signifi- 
cant progress was made in understanding the ONR-602 instrument 
performance and the dataset, in analyzing the low-energy protons 
observed in the equatorial belt, in summarizing solar energetic-par- 
ticle observations, and in working with the CRRES/SPACERAD 
Science Team. 


5695 (AD-A—170820/5/XAB) Procedure for estimating 
the changes in cosmic-ray cutoff rigidities and asymptotic di- 
rections at low and middle latitudes during periods of en- 
hanced geomagnetic activity. Fluckiger, E.O.; Smart, D.F.; 
Shea, M.A. (Air Force Geophysics Lab., Hanscom AFB, 
MA (USA)). 1 Jul 1986. 6p. (AFGL-TR—86-0158). NTIS, 
PC A02/MF AOl1. 

A procedure is presented for estimating the changes in the 
cosmic-ray cutoff rigidity and the asymptotic directions during geo- 
magnetically active time periods at low and mid-latitude locations. 
At a specific location the change in the rigidity associated with the 
first discontinuity in asymptotic longitude, ARi, and the equivalent 
changes in the other cutoff-rigidity parameters can be related to the 
weighted sum of the changes in the horizontal component of the 
equatorial surface magnetic field, A H/sub eq/, sampled at intervals 
of 1 hour in local time from 0000 to 0700 to the east of the speci- 
fied location. A set of generalized weighting factors is given for 
eight cutoff rigidity values in the range from 3 to 13.5 GV. For a 
cosmic-ray particle having a rigidity R the asymptotic direction of 
approach during perturbed conditions corresponds in good approxi- 
mation to the asymptotic direction of a particle with rigidity R A 
R: propagating through the quiescent geomagnetic field. Asymptot- 
ic directions during geomagnetically active periods can therefore be 
derived from the asymptotic directions computed in a quiescent 
geomagnetic field model after the associated change in the cutoff 
rigidity was deduced from ground-based magnetometer data. The 
basic principles of the procedure are demonstrated for the cosmic- 
ray-station Jungfraujoch, Switzerland. 


5696 (AD-A—170861/9/XAB) Heliocentric radius of 
the cosmic ray modulation boundary. Progress report. Ran- 
dall, B.A.; Van Allen, J.A. (iowa Univ., Iowa City (USA). 
Dept. of Physics and Astronomy). Jul 1986. 6p. NTIS, PC 
A02/MF AO1. 

A semi-empirical analysis is made of an extensive body of 
observed cosmic-ray-intensity data from Pioneers 10 and 11, and re- 
lated spectral information to infer the radius R of the modulation 
region surrounding the sun. During the period 1972-1985, the in- 
ferred values of R vary with time systematically and in a manner 
generally similar to that of sunspot numbers. The range of values of 
R is from 42 AU at the time of minimum solar activity (about 1976) 
to 88 AU about 1.5 yr following the time of maximum solar activi- 
ty (about 1980). A specific, testable prediction is that Pioneer 10 
will reach the modulation boundary in 1988 and will remain in its 
vicinity for several years thereafter. 


5697 (AD-A—170947/6/XAB) Sporadic narrowband 
radio emissions from Uranus. Progress report. Kurth, W.S.; 

Gurnett, D.A.; Scarf, F.L. (iowa Univ., Iowa City (USA). 
Dept. of Physics and Astronomy). May 1986. 34p. (U-OF- 
IOWA—86-24). NTIS, PC A03/MF AO1. 
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Among several different types of radio emissions discovered 
at Uranus during the Voyager 2 encounter in January 1986 is a 
very sporadic, bursty signal which consists of very narrow bands 
lying in the frequency range from about 3 to 10 kHz. The bursty 
emission was virtually undetectable from the dayside portion of the 
Voyager 2 trajectory but was observed out to beyond 300 RU 
during the outbound trajectory through the pre-dawn sector. While 
the narrowband tones making up this emission are reminiscent of 
escaping continuum radiation observed near Earth, Jupiter, and 
Saturn, the Uranian signals show large amplitude variations on time 
scales of a second suggesting a very different type of generation 
mechanism. 


5698 (AD-A—171006/0/XAB) Concepts of relativistic 
solar-particle events. Shea, M.A.; Smart, D.F. (Air Force 
Geophysics Lab., Hanscom AFB, MA (USA)). 1985. 10p. 
(AFGL-TR—86-0165). NTIS, PC A02/MF A011. 

Relativistic solar-particle events can be studied from obser- 
vations made on the surface of the earth through the application of 
the concepts of asymptotic cones of acceptance. This application 
allows the deconvolution of the geomagnetic field effects and en- 
ables the construction of the relativistic particle spectral character- 
istics and anisotropy. Although the occurrence of these ground- 
level solar-particle events is relatively rare, the study of these 
events can add insight into the acceleration and propagation char- 
acteristics of relativistic particle events since spacecraft experi- 
ments, including anisotropy measurements, have a bias toward low 
energies. Some of the interesting scientific problems that can be ad- 
dressed in a study of these events are identified and discussed. 


5699 (AD-A—171107/6/XAB) Solar-flare-initiated 
shock waves; blast waves riding on the solar wind. Smart, 
DF.; Shea, M.A. (Air Force Geophysics Lab., Hanscom 
AFB, MA (USA)). 25 Nov 1983. 10p. (AFGL-TR—86- 
0154). NTIS, PC A02/MF AOI. 

Consider the speed of the solar-flare-initiated disturbance as 
having two separable components. These are: (1) the speed of the 
blast wave initiated by the impulsive release of energy by the solar 
flare and (2) the speed of the preexisting solar wind. In the solar- 
wind frame the slope of the blast wave speed profile is -0.5. The 
average blast-wave speed to an observation location is obtained by 
integrating the blast wave equation. The average disturbance speed 
in interplanetary space is the sum of the average blast-wave speed 
and the solar-wind speed. 


5700 (AD-A—171399/9/XAB) Classification of N-type 
carbon stars. Master’s thesis. Bollwerk, W.V. (Naval Post- 
graduate School, Monterey, CA (USA)). Jun 1986. 75p. 
NTIS, PC A04/MF AO1. 

Carbon stars are in an advanced state of evolution and are of 
interest for understanding the rapid evolutionary processes during 
late stages of stellar evolution. They are cool (T<4000K) stars 
with an atmospheric carbon to oxygen ratio (C/O) greater than 
one. Most other classes of stars exhibit atmospheric C/O < 1. 
Low-resolution spectrophotometry was used to examine the rela- 
tionship between spectral class and effective temperatures in a 
sample of eleven cool carbon stars. Using effective temperatures 
from lunar-occultation observations of Tsuji and Ridgeway et al, 
CN and C2 features have been examined for their utility as classifi- 
cation criteria. It is found that C2 strength is not a reliable tempera- 
ture classification parameter, while CN should be useful. Compari- 
son of the carbon-star classification systems of Keenan and Morgan 
and that of Richer with recent derived temperatures and the results 
of this study indicates that the Richer classification system more ac- 
curately reflects the temperatures of cool carbon stars. 


5701 (ANU-P—950) Comment on the 7Be(p,y)°B cross 
section and the solar neutrino problem. Barker, F.C.; Spear, 
R.H. (Australian National Univ., Canberra. Dept. of Nucle- 
ar Physics). Feb 1986. 18p. NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE87700076. 

Evidence is presented which indicates that the accepted 
value for the cross section of the 7Be(p,y)*B reaction at stellar en- 
ergies is probably too large. It is suggested that the accepted value 
of the 7Li(d,p)®Li cross section, which has been used for normal- 





=? is too large; that the accepted value for the ratio 

of the 7Be(p,y)®B and "Lid p)'Li cross sections is too large; and 
that the energy dependence used to extrapolate to stellar energies 
from the higher energies at which measurements have been made is 
inaccurate. The consequent reduction of the 7Be(p,y)*®B cross sec- 
tion by about 30% would not be sufficient to resolve the solar neu- 
trino problem but would significantly lessen the discrepancy be- 
tween observation and calculation. 


5702 (CEA-CONF—8306) Repeated multiple-frequency 
VLA surveys of the rho cloud. Montmerle, T.; 
Andre, P.; Feigelson, E.D.; Stine, P.; Bouvier, J. (CEA 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Inst. de Recherche Fondamentale (IRF)). Nov 
1985. 3p. (CONF-8511230—2-Summ.). NTIS (US Sales 
Only), PC A02/MF A01. File Number DE87750048. 

From 115. LAU symposium on star forming regions; Tokyo, 
Japan (11 Nov 1985). 

Published in summary form only. 


5703 (CEA-CONF—8307) Hollow HII regions: from 

giant to ultracompact. Montmerle, T.; Dorland, H.; Doom, 

C. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif- 

sur-Yvette (France). Inst. de Recherche Fondamentale 

). Nov 1985. 3p. (CONF-8511230—1-Summ.). NTIS 

S Sales Only), PC A02/MF AOl. File Number 
DE87750047. 

From 115. [AU symposium on star forming regions; Tokyo, 

Japan (11 Nov 1985). 

Published in summary form only. 


5704 (CEA-CONF—8382) Miultiaperture spectroscopy 
with rapid mask fabrication and installation. Fort, B.; Mel- 


lier, Y.; Picat, J.P.; Lelievre, G.; Rio, Y. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Inst. de Recherche Fondamentale (IRF)). Mar 1986. 7p. 


(CONF-8603153—1). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE87750036. 
From Society of Photo-optical Instrumentation Engineers as- 
tronomy Yuen Tucson, AZ, USA (3 Mar 1986). 
itiaperture spectroscopy device has been installed on 


the focal reducer at the Cassegrain focus of the Canada-France- 
Hawaii Telescope. The mask processing and positioning operations 
are described. Emphasis is placed on the speed and reliability of a 
fully automatic method controlled by a computer routine. Spectra 
obtained during the first observations at C.F.H.T. are shown as il- 
lustration. 


5705 (CEA-CONF—8404) Astrophysical and terrestrial 
neutrinos in Supernova detectors. Lagage, P.O. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-cur-Y vette (France). 
Inst. de Recherche Fondamentale (IRF)). Sep 1985. 18p. 
(CONF-8509237—7). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE87750044. 

From National congress of the French Physical Society; 
Nice, France (9 1985). 

Supernova (SN) explosions are the place of very fundamen- 
tal phenomena, whose privileged messengers are neutrinos. But 
such events are very rare. Then, SN detection has to be combined 
with other purposes. The recent developments of SN detectors 
have been associated with developments of underground particle 
physics (proton decay, monopoles ...). But here, I will restrict 
myself to discuss the possibilities for a supernova detector to be 
sensitive to other sources of neutrinos, astrophysical or terrestrial. 


5706 (CEA-CONF—8405) Revisited standard solar 
model. Casse, M.; Cahen, S.; Doom, C. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Inst. de Recherche Fondamentale (IRF)). Sep 1985. 23p. 
(CONF-8509237—6). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE87750008. 

From National congress of the French Physical Society; 
Nice, France (9 Sep 1985). 

Recent models of the Sun, including our own, based on ca- 
nonical physics and featuring modern reaction rates and radiative 
opacities are presented. They lead to a presolar helium abundance 
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of approximately 0.28 by mass, at variance with the value of 0.25 
proposed by Bahcall et al. (1982, 1985), but in better agreement 
with the value found in the Orion nebula. Most models predict a 
neutrino counting rate greater than 6 SNU in the chlorine-argon 
detector, which is at least 3 times higher than the observed rate. 
The primordial helium abundance derived from the solar one, on 
the basis of recent models of helium production from the birth of 
the Galaxy to the birth of the sun, Ysub(P) approximately 0.26, is 
significantly higher than the value inferred from observations of ex- 

metal-poor nebulae (Y approximately 0.23). This indi- 
cates that the stellar production of helium is probably underestimat- 
ed by the models considered. 


5707 (ESA-SP—35) Future Missions in Solar, Helios- 
pheric and Space Plasma Physics. Rolfe, E.; Battrick, B. 
(European S Agency, 75 - Paris (France)). Jun 1985. 
266p. NTIS, A12/MF AO0O1. 

From Future missions in solar, heliospheric and space plasma 
physics; Garmisch-Partenkirschen, West Germany (30 Apr 1985). 

The origin of the solar wind, solar-planetary plasma interac- 
tion, and small scale plasma structures are some areas of discussion. 
Other areas are the internal structure of the Sun, the solar and he- 
liospheric observatory, and cluster (space plasma physics. All are 
projects of ESA. 


(ESA-SP—35, pp v) Solar wind and coronal holes. 
Tan E.; Holzer, T.E. (National Center for Atmospheric 
Research, Boulder, CO). Jun 1985. NTIS, PC A12/MF 
From Future missions in solar, heliospheric and space plasma 
physics; Garmisch-Partenkirschen, West Germany (30 Apr 1985). 
The genesis of high speed solar wind streams, causing recur- 
rent geomagnetic storms, in coronal holes, i.c., low density, low 
temperature regions in the corona, where the large scale magnetic 
field opens up into interplanetary space is reviewed. The basic 
physics of the solar wind emanating from coronal holes are dis- 
cussed. It is shown that thermally driven solar wind models cannot 
explain the high flow speeds. The effect of MHD waves on the 
solar wind and wind from late-type giants and supergiants is also 
discussed. 


5709 (ESA-SP—35, pp v) Energy input into the solar 
wind, Marsch, E. Jun 1985. NTIS, PC A12/MF AOl1. 

From Future missions in solar, heliospheric and space plasma 
physics; Garmisch-Partenkirschen, West Germany (30 Apr 1985). 

The energy input into the solar wind is discussed in terms of 
observation and fluid theory. Solar wind microphysics and trans- 
port are reviewed. In situ observations beyond 0.3 AU and the con- 
sequent constraints on solar wind expansion and energetics are 
treated. Energy and mass flux obtained by indirect means and 
remote optical sensing of the corona are considered. The need to 
revise the classical Coulomb collision model of transport is empha- 
sized. Slow and fast mode wave damping, and nonlinear processes 
leading to damping of Alfven waves, used to explain ion heating in 
the corona and solar wind, are assessed. 


5710 (ESA-SP—35, pp v) Corona and interplanetary 
medium during the solar cycle. Sime, D.G. Jun 1985. NTIS, 
PC Al2/MF AOl1. 

From Future missions in solar, heliospheric and space plasma 
physics; Garmisch-Partenkirschen, West Germany (30 Apr = 

Long term variations of the solar corona, including observa- 
tions of the morphology, the brightness, and the rotation character- 
istics are described. Cyclic changes in the electron corona are inter- 
preted as reflecting changes in the large scale magnetic field over 
the cycle. The ability to link the coronal magnetic structure and the 
organization of solar wind speed is extended to develop expecta- 
tions about the variation of properties of the interplanetary medium 
(IPM) with the solar cycle. The gross features of the velocity struc- 
ture are present, and the IPM appears to rotate with a character 
similar to that of the corona. However, the relationship of the mag- 
netic field in interplanetary space to that in the corona is obscure. 
The short time scale phenomena which comprise the active compo- 
nent of the corona and interplanetary medium only vary in as much 
as the global organization of the coronal and interplanetary field 
varies, so rather than showing a variation in properties as individ- 
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uals, the active features of the corona and IPM change only in their 
distribution. 


5711 (ESA-SP—35, pp be Diagnostics of corona by in- 
situ composition measurements at 1 AU. Geiss, J. Jun 1985. 
NTIS, PC ‘A12/MF A01. 


From Future missions in solar, heliospheric and space plasma 
Garmisch-Partenkirschen, West Germany (30 Apr See 
a of abundances of elements and isotopes in the 
solar wind and their charge state distributions were used to study 
the corona and chromosphere. The composition and time variations 
of the solar wind indicate that two mechanisms are responsible for 
the observed differences between solar wind abundances and the 
composition in the outer convective zone of the Sun. The first 
mechanism is an atom-ion separation process, leading to an over- 
abundance of elements with low first ionization potential in corona 
and solar wind. The second mechanism operates in the corona. Ions 
that are not well coupled to the protons and electrons by collisions 
or waves are not sufficiently accelerated to enter the solar wind 
with their full abundance. The anomalous abundances in the driver 
gas that follows flare driven interplanetary shocks imply that the 
corona (before perturbation) is compositionally stratified. 


5712 (ESA-SP—35, pp v) Solar wind interaction with 
planetary magnetic fields. Sonnerup, B.U.O. Jun 1985. 
NTIS, PC A12/MF AOl1. 

From Future missions in solar, heliospheric and space plasma 
physics; Garmisch-Partenkirschen, West Germany (30 Apr 1985). 

The interaction between the solar wind and a strongly mag- 
netized planet is reviewed. Processes which lead to the transport of 
flux, mass, momentum and energy from the solar wind across the 
magnetopause into the planetary magnetosphere are discussed. 
Magnetospheric geometry, flow without reconnection, and recon- 
nection at the magnetopause are considered. 


5713 (ESA-SP—35, pp v) Solar wind interaction with 
neutral atmospheres. Ip, W.H. Jun 1985. NTIS, PC A12/MF 
A0Ol. 

From Future missions in solar, heliospheric and space plasma 
physics; Garmisch-Partenkirschen, West Germany (30 Apr 1985). 

Direct interaction between the solar wind plasma and the 
neutral atmospheres of comets, Venus, Titan, and Mars is discussed. 
Space observations of the corresponding plasma processes and 
structures are reviewed. Prospects of research are considered. 


5714 (ESA-SP—35, pp v) Collisionless shock waves in 
space and in astrophysics. Formisano, V. Jun 1985. NTIS, 
PC A12/MF AO1. 

From Future missions in solar, heliospheric and space plasma 
physics; Garmisch-Partenkirschen, West Germany (30 Apr 1985). 

The state of knowledge ” on collisionless shock waves in 
space plasma since the ISEE missions is reviewed. The dissipation 
mechanism, areas where progress is scarce, and the possibility of 
transferring knowledge to astrophysical shocks are discussed. For 
the laminar quasiperpendicular dispersive shock, the dissipation 
mechanism is the modified two stream instability which heats the 
electrons and the ions. For other shock structures, the mechanism is 
unclear. Astrophysical shocks have extreme values for the charac- 
teristic parameters, therefore it is necessary to explore in the ‘solar 
system (in space) shocks which extend, in parameter space, the 
region explored until now. Coronal shocks could be the link be- 
tween space observations and astrophysical shocks. 


5715 (ESA-SP—35, pp v) Small-scale reconnection. 
Priest, E.R. Jun 1985. NTIS, PC A12/MF AO1. 
From Future missions in solar, heliospheric and space plasma 
et, See ation West Germany (30 Apr 1985). 
¢ theory, and examples of magnetic reconnection of 
cosmic plasma are discussed. The theory of reconnection consists of 
two branches: linear tearing modes and the fast nonlinear state of 
Petschek-Sonnerup reconnection. Developments linked them and 
reveal two fast unsteady regimes: the flux pile-up and the impulsive 
bursty regime. Applications include: mini flux transfer events dis- 
covered by the AMPTE satellite at the magnetopause; cancelling 
ic features in photospheric magnetograms form Big Bear 
Solar Observatory; and the heating of the solar corona by tearing 
turbulence at many small curent sheets. 
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5716 (ESA-SP—35, pp v) High resolution observations 
poly yee structures. Jordan, C. Jun 1985. NTIS, PC A12/ 

AOl. 

From Future missions in solar, heliospheric and space plasma 
physics; Garmisch-Partenkirschen, West Germany (30 Apr 1985). 

High resolution observations in the ultraviolet spectral 
region to study the structure and energy balance of the solar atmos- 
phere are discussed. Observations with high spatial and spectral res- 
olution show structure in the quiet and active atmosphere on the 1 
arcsec scale. In addition to the all pervasive nonthermal line broad- 
ening, such observations show small regions where unusally large 
line widths and line shifts exist. Their relation to heating processes 
and mass flux deserves further study. Observations required to in- 
vestigate the existence of wave heating modes are discussed, em- 
phasizing the importance of simultaneous measurements of line 
fluxes, electron densities, and line profiles. The SOHO mission pro- 
vides an excellent opportunity to resolve the issue of coronal heat- 
ing. 


5717 (ESA-SP—35, pp v) Solar fine structures: their 
importance in the sun’s physics and their observation. Hey- 
vaerts, J. Jun 1985. ‘NTIS, PC A12/MF AO1. 

From Future missions in solar, heliospheric and space plasma 
physics; Garmisch-Partenkirschen, West Germany (30 Apr 1985). 

Structures in the Sun’s atmosphere are reviewed. The essen- 
tial role of these structures in the physics of the Sun’s convective 
zone and atmosphere is stressed, and it is emphasized that the same 
physics is crucial in a number of other systems of planetological or 
astrophysical interest. The problem of solar coronal heating is con- 
sidered, and its relation to the solar wind acceleration problem is 
discussed. The diagnosing of nonthermal heating phenomena is 
shown to involve elaborate observations with high spectral, spatial 
and temporal resolution. It is concluded that the SOHO project ap- 
pears to be the best step to take. 


5718 (ESA-SP—35, + PP p v) Theory of solar oscillations. 


Gough, D.O. Jun 1985. S, PC A12/MF AO1. 

From Future missions in solar, heliospheric and space plasma 
physics; Garmisch-Partenkirschen, West Germany (30 Apr 1985). 

Analyses of helioseismological data, and the theoretical 
issues they raise are discussed to illustrate how measurements influ- 
ence concepts of the solar interior, and to suggest avenues of en- 
quiry. The properties of resonant modes of oscillation are reviewed, 
to illustrate which aspects of the solar structure can be measured 
from their frequencies. A determination of the variation of sound 
speed through much of the interior of the Sun is described. The 
measurement reveals at least one error in a theoretical solar model, 
and suggests the presence of macroscopic motion in the solar core. 
More sophisticated analyses of the data should provide important 
diagnostics of the outer layers of the Sun, to improve understand- 
ing of the dynamics of the convection zone. 


5719 (ESA-SP—35, pp v) High-resolution helioseismo- 
logy. Harvey, J. Jun 1985. NTIS, PC A12/MF A011. 

From Future missions in solar, heliospheric and space plasma 
physics; Garmisch-Partenkirschen, West Germany (30 Apr 1985). 

The basic method of helioseismology, considerations impor- 
tant in designing an instrument to obtain the required observations, 
the status of observational techniques, and results and advantages of 
space observations are reviewed. High resolution of solar interior 
conditions in radius, latitude, longitude, and time requires observa- 
tions of as many different modes of oscillation #s possible. Such ob- 
servations can be made by measuring oscillations of brightness or 
the Doppler shift of suitable spectrum lines. To observe the maxi- 
mum number of different modes requires angular resolution of 2 arc 
sec over the entire disk and time resolution of 100 sec for a dura- 
tion of months. However, much can be learned with less highly re- 
solved images. Ground based observations are limited by atmos- 
pheric blurring and by diurnal sampling distortions. By avoiding 
these problems the SOHO mission offers an excellent opportunity 
for a major advance in understanding of the solar interior. 


(ESA-SP—35, Pp v) Global oscillations. Fossat, 
ES Jun 1985. NTIS, PC A12/MF AOI. 





From Future missions in solar, oe ona pana gan 
physics; Garmisch-Partenkirschen, West See (30 - 198: 
The use of pressure modes to probe the deepest layers 
Sente Sahel sateoeale te tgapaed: te sated Mah quis Ser 
ing diffusion in the core satisfying neutrino flux are incompatible 
with heliosclemologicel data. The contribution from gravi- 
ty mode observations is assessed. The levels of solar and atmos- 
pheric noise encountered in Doppler and irradiance measurements 
are considered. Improvements in observational accuracy possible 
with SOHO project are reviewed. 


8721 (ESA-SP—35, v) Solar/spectra 
Praderie, F. Jun 1985. » PC Al2/MF AO1. 

From Future missions in solar, heliospheric and space plasma 
physics; Garmisch-Partenkirschen, West Germany (30 Apr ie, 
The hydrodynamics of stellar interiors are discussed. F. 
cngnosic of phenomens athe slr surce whew wat ep 

below, variability studies play an increasingly important role. Stars 
are analyzed as magnetic variables, to gain information on the 
dynamo-generated surface magnetic field, and pulsating variables, 
in as much as nonradial oscillations probe the structure and dynami- 
cal state of the interior. The need for a long term spaceborne moni- 
toring project consisting of a photometric channel (for stellar seis- 
mology) and a spectroscopic one (for stellar magnetometry) via ac- 
tivity studies at various altitudes and with time is stressed. 


(FNAL/C—86/128-A) Cosmological phase transi- 
tions. Kolb, E.W. (Fermi National Accelerator Lab., Bata- 
via, IL (USA). Theoretical Astrophysics Group). 1986. 
Contract AC02-76CH03000. 2ip. NTIS, PC A02, A0l; 
GPO Dep. File Number DE87001934. 

One of the most important tools in building particle physics 


perature 
the development of the phase transition will be reviewed. 
(iC—85/258) N-Body 


-» Hyderabad (India). 
Advanced Study in Astronomy). Oct 1985. 2! 
Sales Only), PC A03/MF AO1. File Number 
N-Body simulations have been performed to study the tidal 


. NTIS (US 
9E86704174. 


effects of a primary stellar system on a secondary stellar system of 
pte tira gpeng th ay Two hyperbolic, one parabolic 
and one elliptic encounters have been simulated. The changes in 
energy, angular momentum, mass distribution, and shape of the sec- 
ondary system have been determined in each case. The inner region 
containing about 40% of the mass was found to be practically un- 
changed and the mass exterior to the tidal radius was found to 
escape. The intermediate region showed tidal distension. The thick- 
ness of this region decreased as we went from hyperbolic encoun- 
ters to the elliptic encounter keeping the distance of closest ap- 
proach constant. The numerical results for the fractional change in 
energy have been compared with the predictions of the available 
analytic formulae and the usefulness and limitations of the formulae 
have been discussed. 26 refs, 4 figs, 7 tabs. 


8724 (IC—86/3) Cosmological and astrophysical con- 
straints on particle physics. Sarkar, S. (International cue 
for Theoretical Physics, Trieste (Italy)). Jan 1986. 12p. 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE86704175. 

Cosmological and astrophysical constraints have guided at- 
tempts to understand physics beyond the standard model at ener- 
gies up to the Planck mass. In return, the formal basis of the stand- 
ard cosmology has been enormously strengthened by physical ideas 
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which provide elegant explanations for its "finely tuned” initial 
conditions. Cosmological constraints relating to hadrons, leptons, 
neutrinos, photinos, gravitinos, axions, monopoles, and Higgs parti- 
cles are described. 14 refs, 1 fig. 


(INIS-SU—372) Spectra of some radio sources 
See SEE catneidinmene the aneer 4a en Gxtnomien 
range 52 deg-60 deg. Braude, S.Ya.; Zakharenko, S.M.; So- 
kolov, K.P.; Sharykin, N.K. (AN Ukrainskoj SSR, Khar- 
kov. Inst. Radiofiziki i Ehlektroniki). 1984. 23p. (in Rus- 
sian). NTIS (US Sales Only), PC A02/MF> AOl. File 
Number DE87700078. 

The data of the UTR-2 radiotelescope decametric survey 
and high-frequency survays carried out on frequencies lower than 
1415 MHz were used to obtain the spectra of 114 radio sources 
with the declination values from 52 deg to 60 deg. Some parameter 
values of the discrete sources on frequencies of the considered 
range 12.6-1415 MHz are given. 14 refs.; 11 figs.; 2 tabs. 


(INIS-SU—376) Direct count determination of 
Tall ibaa tes ugeaentaaiie ante aumes chet a0 28 
MHz frequency. Sokolov, K.P. (AN Ukrainskoj SSR, Khar- 
kov. Inst. Radiofiziki i Ehlektroniki). 1984. 23p. (in Rus- 
sian). NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE87700079. 

Samples of radio sources from the decametre - band survey 
obtained with the UTR-2 radio telescope are used to determine pa- 
rameters of the differential number - flux density relation n(S)dS = 
kSsup(~y)dS at the frequency 25 MHz through the direct count 
method. For flux densities 80 Jy > or approximately S > or ap- 
proximately 20 Jy the parameter y is yi1=2.84 +- 0.08. This value 
is in good agreement with similar estimates obtained for higher fre- 
quencies. The number of sources with flux densities S > 80 Jy ob- 
served at 25 MHz decreases more rapidly (y2 > 3.7) than at higher 
frequencies which is evidence for a strong evolution of the ex- 
tended radio sources with steep spectra. It is shown that for sources 
with fluxes below the direct count limit (S > 20 Jy) the parameters 
of the n(S) - relation should differ from those presented. 


5727 (LA-UR—86-3386) Mixing core material into the 
envelopes of red grants. Deupree, R.G. (Los Alamos Nation- 
al Lab., NM (USA)). 1986. Contract W-7405-ENG-36. 4p. 
(CONF-8608130—3). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE87000023. 

From Stellar pulsation conference; Los Alamos, NM, USA 
(l a 1986). 

A discussion is presented of calculations of four core helium 
flashes in red giant stars. The starting point for these calculations is 
a point source explosion on the polar axis of a two-dimensional 
finite difference grid. The amount of residue of the core helium 
flash mixed into and above the hydrogen shell is calculated at four 
temperatures for the elements carbon, oxygen, neon, magnesium, 
silicon, and sulfur. 7 refs., 1 tab. 


5728 (LA-UR—86-3407) Evolution of Cepheids with pul- 
sationally-driven mass loss. Brunish, W.M.; Willson, L.A. 
(Los Alamos National Lab., NM (USA); Iowa State Univ. 
of Science and Technology, Ames (USA)). Aug 1986. Con- 
tract W-7405-ENG-36. 5p. (CONF-8608130—2). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE87001957. 

From Stellar pulsation conference; Los Alamos, NM, USA 


(1 Aug 1986). 

Models have been run of intermediate mass stars (5, 6, 7, and 
8 M/sub 6/ with Y = 0.28, Z = 0.02) with pulsationally-driven 
mass loss occurring in the Cepheid instability strip. The new 
12C(a,y)**O rates of Caughlan were used. The enhanced rate ex- 
tends the tip of the blue loop, allowing the 5 and 6 M/sub 0/ 
models to re-enter the Cepheid strip, unlike the models calculated 
using the old rates (Becker, 1981). An investigation was conducted 
to see if mass loss during the Cepheid stage could redden the tip of 
the blue loop sufficiently to place it inside the instability strip, 
thereby “trapping” the star, and allowing it to lose mass for a 
period of time significantly longer than the normal crossing time. 
Results show that this mechanism does in fact work for a 7 M/sub 
0/ star with mass loss rates as low as ~5 x 10°? M/sub 0/ yr™*. 
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Observations of P-Cygni profiles in Cepheids indicate that this rate 
is not unreasonable. This behavior acts to reduce the discrepancy 
between the evolutionary and pulsation-derived masses for Ce- 
pheids. Another consequence is that the rates of period change are 
decreased, bringing them into better agreement with observed 
values. 7 refs., 2 tabs. 


5729 (LA-UR—86-3513) Neutral coma models. 
Huebner, W.F. Alamos National Lab., NM feet 
1986. Contract W-7405-ENG-36. 4p. (CONF-8609184—1). 
NTIS, PC A02/MF A0Oi; GPO Dep. File Number 
DE87001963. 

From Workshop on multi-comet mission; Greenbelt, MD, 
USA es oe} 1986). 

characteristics of comets as gathered by unmanned 

‘unin are chee The composition of the nuclei and coma, 
and modifications to comets from the time of formation until arrival 
at the inner solar system are postulated. 1 fig. 


5730 (N—86-26844) Second Symposium on Chemical 
Evolution and the Origin of Life. Devincenzi, D.L.; Dufour, 
= A. enc Aeronautics and Space ‘Administrati tion, 

DC (USA)). bm 1986. 128p. (NASA-CP— 
2425), S, PC A07/MF Ai 

From 2. symposium on a evolution and the origin of 
life; Moffett Field, CA, USA (23 Jul 1985). 

Recent findings by NASA Exobiology investigators are re- 
ported. Scientific papers are presented in the following areas: 
cosmic evolution of biogenic compounds, prebiotic evolution (plan- 
etary and molecular), early evolution of life (biological and geo- 
chemical), evolution of advanced life, solar system exploration, and 
the Search for Extraterrestrial Intelligence (SETT). 


5731 (N—86-26844, pp v) Organic chemistry of Mur- 
chison meteorite: Carbon isotopic fractionation. Yuen, G.U.; 
Blair, N.E.; Desmarais, D.J.; Cronin, J.R.; Chang, S. (Arizo- 

na State Univ., Tempe; North Carolina State Univ., Ra- 
may May 1986. NTIS, PC A07/MF AOl1. (NASA-CP— 
2425). 


From 2. symposium on chemical evolution and the origin of 
life; Moffett Field, CA, USA (23 Jul 1985). 

The carbon isotopic composition of individual organic com- 
pounds of meteoritic origin remains unknown, as most reported 
carbon isotopic ratios are for bulk carbon or solvent extractable 
fractions. The researchers managed to determine the carbon isotop- 
ic ratios for individual hydrocarbons and monocarboxylic acids iso- 
lated from a Murchison sample by a freeze-thaw-ultrasonication 
technique. The abundances of monocarboxylic acids and saturated 
hydrocarbons decreased with increasing carbon number and the 
acids are more abundant than the hydrocarbon with the same 
carbon number. For both classes of compounds, the C-13 to C-12 
ratios decreased with increasing carbon number in a roughly paral- 
lel manner, and each carboxylic acid exhibits a higher isotopic 
number than the hydrocarbon containing the same number of 
carbon atoms. These trends are consistent with a kinetically con- 
trolled synthesis of higher homologues for lower ones. 
5732 (N—86-26844, pp v) Experimental basis for a 
Titan probe ic analysis. Mckay, C.P.; Scattergood, 
T.W.; Borucki, W.J.; Kasting, J.F.; Miller, S.L. (State Uni 
of New York, Stony Brook.; California Univ., San Diego, 
La Jolla). May 1986. NTIS, PC A0O7/MF A0O1. (NASA- 
CP—2425). 

From 2. symposium on chemical evolution and the origin of 
life; Moffett Field, CA, USA (23 Jul 1985). 

The recent Voyager flyby of Titan produced evidence for at 
least nine organic compounds in that atmosphere that are heavier 
than methane. Several models of Titan's atmosphere, as well as lab- 
oratory simulations, suggest the presence of organics considerably 
more complex that those observed. To ensure that the in situ meas- 
urements are definitive with respect to Titan’s atmosphere, experi- 
ment concepts, and the related instrumentation, must be carefully 
developed specifically for such a mission. To this end, the possible 
composition of the environment to be analyzed must be bracketed 
and model samples must be provided for instrumentation develop- 
ment studies. Laboratory studies to define the optimum flight ex- 
periment and sampling strategy for a Titan entry probe are current- 
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ly being conducted. Titan mixtures are being subjected to a variety 
of energy sources including high voltage electron from a DC dis- 
charge, high current electric shock, and laser detonation. Gaseous 
and solid products are produced which are then analyzed. Samples 
from these experiements are also provided to candidate flight ex- 
periments as models for instrument development studies. Prelimi- 
nary results show that existing theoretical models for chemistry in 
Titan's atmosphere cannot adequetely explain the presence and 
abundance of all trace gases observed in these experiments. 


5733 (N—86-27075) In situ measurements of the plasma 
bulk velocity near the Io flux tube. Barnett, A. ge 
setts Inst. of Tech., Cambridge (USA)). Oct 1985. 

(NASA-CR—176810; CSR-P—85-6). NTIS, PC A03 3M 
A0l. 


The flow around the Io flux tube was studied by analyzing 
the eleven spectra taken by the Voyager 1 Plasma Science (PLS) 
experiment in its vicinity. The bulk plasma parameters were deter- 
mined using a procedure that uses the full response function of the 
instrument and the data in all four PLS sensors. The mass density 
of the plasma in the vicinity of Io is found to be 22,500 + or - 
2,500 amu/cu cm and its electron density is found to be 1500 + or 

- 200/cu cm. The Alfven speed was determined using three inde- 
pendent methods; the values obtained are consistent and taken to- 
gether yield V sub A = 300 + or - 50 km/sec, corresponding to 
an Alfven Mach number of 0.19 + or - 0.02. For the flow pattern, 
good agreement was found with the model of Neubauer (1980), and 
it was concluded that the plasma flows around the flux tube with a 
pattern similar to the flow of an incompressible fluid around a long 
cylinder obstacle of radius 1.26 + or - 0.1 R sub Io. 


(N—86-27076) Response function of modulated 
oth Westies seinen Saanoatin, temadi, A.; Olbert, S. 
(Messachusetts Inst. of Tech., Cambridge (USA)). 1986. 
37p. (NASA-CR—177312; CSR-P—85-5). NTIS, PC A03/ 
MF AOl. 

Modulated grid Faraday cup plasma analyzers are a very 
useful tool for making in situ measurements of space plasmas. One 
of their great attributes is that their simplicity permits their angular 
response function to be calculated theoretically. An expression is 
derived for this response function by computing the trajectories of 
the charged particles inside the cup. The Voyager Plasma Science 
(PLS) experiment is used as a specific example. Two approxima- 
tions to the rigorous response function useful for data analysis are 
discussed. The theoretical formulas were tested by multi-sensor 
analysis of solar wind data. The tests indicate that the formulas rep- 
resent the true cup response function for all angles of incidence 
with a maximum error of only a few percent. 


5735 (N—86-27136) Space Station Planetology Experi- 
ments (SSPEX). Greeley, R.; Williams, R.J. (National Aero- 
nautics and Space Administration, Houston, TX (USA). 
Lyndon B. Johnson Space Center). May 1986. 97p. (NASA- 
CP 2424: S—554). NTIS, PC A05/MF AO1. 

From Space station planetology experiments (SSPEX); Flag- 
staff, AZ, USA (20 Jun 1985). 

A meeting of 50 planetary scientists considered the uses of 
the Space Station to support experiments in their various disci- 
plines. Abstracts (28) present concepts for impact and aeolian proc- 
esses, particle formation and interaction, and other planetary sci- 
ence experiments. Summaries of the rationale, hardware concepts, 
accomodations, and recommendations are included. 


5736 (N—86-27136, pp v) Space station impact experi- 
ments. Schultz, P.; Ahrens, T.; Alexander, W.M.; Cintala, 
M.; Gault, D.; Greeley, R.; ‘Hawke, B.R.; Housen, K,; 
Schmidt, R. (Brown Univ., Providence, RI; California Insti- 
tute of Technology, Pasadena; Baylor Univ., Waco, TX; 
Murphys Center of Planetology, CA; Arizona State Univ., 
Tempe). May 1986. NTIS, PC A05/MF A01. (NASA-CP— 
2424; S—554). 

From Space station planetology experiments (SSPEX); Flag- 
staff, AZ, USA (20 Jun 1985). 

Four processes serve to illustrate potential areas of study and 
their implications for general problems in planetary science. First, 





accretional processes reflect the success of collisional aggregation 
over collisional destruction during the early history of the solar 
system. Second, both catastrophic and less severe effects of impacts 
on planetary bodies survivng from the time of the early solar 
system may be expressed by asteroid/planetary spin rates, spin ori- 
entations, asteroid size distributions, and perhaps the origin of the 
Moon. Third, the surfaces of planetary bodies directly record the 
effects of impacts in the form of craters; these records have wide- 
ranging implications. Fourth, regoliths evolution of asteroidal sur- 
faces is a consequence of cumulative impacts, but the absence of a 
eee gravity term may profoundly affect the retention of 

shocked fractions and agglutinate build-up, thereby biasing the cor- 
rect interpretations of spectral reflectance data. An impact facility 
on the Space Station would provide the controlled conditions nec- 
essary to explore such processes either through direct simulation of 
conditions or indirect simulation of certain parameters. 


(N—86-27136, pp v) Sediment-transport (wind) ex- 
_ zero-gravity. verson, J.; Gillette, D.; Greeley, 
L: Marshall, p Nickling, W.; 
Werner, B.; ” White, B.; Williams, S. (National Oceanic and 
Atmospheric Administration, Boulder, CO; Arizona State 
Univ., Tempe; New Mexico Univ., Albuquerque; Guelph 
Univ., Ontario). May 1986. NTIS, PC A0O5/MF AOl1. 
(NASA-CP—2424; S—554). 
From Space station planetology experiments (SSPEX); Flag- 
staff, AZ, USA (20 Jun > 
The carousel wind tunnel (CWT) can be a significant tool 
for the determination of the nature and magnitude of interparticlar 
forces at threshold of motion. By altering particle and drum surface 
electrical properties and/or by applying electric potential difference 
across the inner and outer drums, it should be possible to separate 
electrostatic effects from other forces of cohesion. Besides particle 
trajectory and bedform analyses, suggestions for research include 
particle aggregation in zero and subgravity environments, effect of 
suspension-saltation ratio on soil abrasion, and the effects of shear 
and shearfree turbulence on particle aggregation as applied to evo- 
lution of solar nebula. 


5738 (N—86-27136, pp v) Particle formation and inter- 
action. Squyres, S.; Corso, G.J.; Griffiths, L.; Mackinnon, I.; 
Marshall, J.; Nuth, J.A. III; Werner, B.; Wolfe, J. (North- 
western Univ., Evanston, IL; Management and Technical 
Services Co., Washington, DC; New Mexico Univ., Albu- 
— National Aeronautics and Space Administration, 
ashington, DC; California Institute of Technology, Pasa- 

dena). May 1986. NTIS, PC A05/MF A0l1. (NASA-CP— 
2424; S—554). 

From Space station planetology experiments (SSPEX); Flag- 
staff, AZ, USA (20 Jun so 

A wide variety of experiments can be conducted on the 
Space Station that involve the physics of small particles of plane- 
tary significance. Processes of interest include nucleation and con- 
densation of particles from a gas, aggregation of small particles into 
larger ones, and low velocity collisions of particles. All of these 
processes could be investigated with a general purpose facility on 
the Space Station. The microgravity environment would be neces- 
sary to perform many experiments, as they generally require that 
particles be suspended for periods substantially longer than are 
practical at 1 g. Only experiments relevant to planetary processes 
will be discussed in detail here, but it is important to stress that a 
particle facility will be useful to a wide variety of scientific disci- 
plines, and can be used to address many scientific problems. 


5739 ee pp v) Report on opportunities and/ 
or techniques for high-caliber experimental research (other) 
proposals for SSPEX. Nuth, J.A. III; Corso, G.; Devincenzi, 
D.; Duba, A.; Freeman, J.; Lopez, R,; Stephens, J.; Strong, 
L; Wolfe, J. (Northwestern Univ., Evanston, IL; Lawrence 
Livermore National Lab., CA; Rice Univ., Houston, TX; 
Jet Propulsion Lab., Pasadena, CA; Los Alamos National 
Lab., NM). May 1986. NTIS, PC A05/MF AO1. (NASA- 
CP—2424; S—554). 

From Space station planetology experiments (SSPEX); Flag- 
staff, AZ, USA (20 Jun yr 2 

Brief discriptions of the following 13 experiments are includ- 

ed: ultrahigh vacuum petrology facility; artificial comet free flyer; 
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artificial comet (tethered); cosmic dust detector; cosmic dust collec- 
tor; dust collection using tethered satellites; artificial magnetos- 
phere; microgravity petrological studies; slitless ultraviolet spec- 


trometer; determination and capture experiment (ODACE); 
high velocity sputtering of amorphous silicates; particle release ex- 
periments; and calibration of gamma and X-ray remote sensing 
probes. 


5740 (N—86-27136, pp v) Cosmic dust collection with a 
sub-satellite tethered to a space station. Corso, G.J. May 
1986. NTIS, PC ‘A0S/MF A01. (NASA-CP—2424; S—554). 

From Space station planetology experiments (SSPEX); Flag- 
staff, AZ, USA (20 Jun 1985). 

The number concentration and density of 1 micron and sub- 
micron sized grains in interplanetary space, as well as their relation 
to the larger zodical dust particles, and the importance of the Beta 
meteoroid phenomenon are currently being questioned. The best 
approach to collecting large numbers of intact micron and submi- 
cron sized cosmic dust particles in real time while avoiding terres- 
trial and man made contamination would be to employ a tethered 
subsatellite from a space station down into the Earth’s atmosphere. 
Such a subsatellite tied to the space shuttle by a 100 km long tether 
is being developed. It is also possible that a permanent space station 
would allow the use of a tether even longer that 100 km. It should 
be noted that the same tethered collectors could also be employed 
to study the composition and flux of man made Earth orbiting 
debris in any direction within 100 km or so of the space station. 


5741 (N—86-27136, pp v) Orbit properties of colliding 
co-orbiting bodies. Freeman, J.W. May 1986. NTIS, PC 
A05/MF A01. (NASA-CP—2424; S—554). 

From Space station planetology experiments (SSPEX); Flag- 
staff, AZ, USA (20 Jun 1985). 

It is generally assumed that an ensemble of small bodies lo- 
cated in similar Keplarian orbits will, because of collisions, tend to 
disperse into more and more dissimilar orbits. For example, it is 
thought that the asteroids may represent the remnants of a few 
larger bodies that broke up or failed to fully accrete. A proposed 
experiment using the space station consists of an ensemble of small 
bodies or particles released gently from a central location in a large 
chamber, much like the breaking of billiard balls. The particles 
would them co-orbit and occasionally collide. Their subsequent be- 
havior could be monitored by several video recorders, their linear 
and angular velocities before and after collision calculated, and 
their general behavior studied. This experiment could yield results 
of fundamental importance for theories of the origin of the planets, 
asteroids, comets, and probably ring systems. 


5742 (N—86-27136, pp v) Impact experimentation and 
the microgravity environment: an overview. Grieve, R.A.F. 
May 1986. NTIS, PC A05/MF A0Ol. (NASA-CP—2424; 
S—554). 

From Space station planetology experiments (SSPEX); Flag- 
staff, AZ, USA (20 Jun 1985). 

Impact is an ubiquitous physical process in the solar system. 
It occurs on all solid bodies and operates over a spectrum of scales, 
influencing geologic processes ranging from accretion, the early 
evolution of planetary bodies, the petrogenetic and spatial relations 
of lunar samples, the surface characteristics and interpretation of 
spectral data of asteroidal bodies, to the nature of some meteorites. 
Understanding impact phenomena is therefore paramount in con- 
straining and underpinning a large number of research efforts into 
fundamental planetary geology. Gravity is an important parameter 
in impact processes. The physical environment offered by the 
Space Station represents an unique opportunity to extend the exper- 
imental aspect of impact studies into the microgravity (less than 1 
g) regime. Through the use of free floating targets, it may be possi- 
ble to explore in detail phenomena associated with the collision of 
bodies. Such experiments can address questions regarding early and 
late accretional processes, catastrophic disruption and asteroidal 
evolution, as well as the effects of large impacts on the momentum 
and spin of the target bodies. The last question is of considerable 
topical interest with respect to the hypothesized origin of the moon 
by a Mars-sized impact on Earth. 
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5743 a te pp v) Debris-cloud collisions: ac- 
cretion studies in the space station. Schultz, P.H.; Gault, 
D.E. May 1986. NTIS, PC A05/MF AO1. (NASA-CP— 
2424; S—554). 

From Space station planetology experiments (SSPEX); Flag- 
staff, AZ, USA (20 Jun 1985). 

The growth of plan etesimals in the solar system reflects the 
success of collisional aggregation over disruption. Recent experi- 
ments performed at the NASA-Ames Vertical Gun Range are dis- 
cussed using the production of debris cloud impaction to model 
protoplanetary accretion. The impact experiment assessed the dif- 
ferences between clustered and single body impacts on particulate 
surfaces. The results would indicate that collisions be- 
tween two debris clouds might produce aggregates, thereby in- 
creasing particle sizes, whereas a single particle impacting a particle 
results in disruption and comminution. Such an experiment could 
provide new insight for early planetary growth processes and for 
interpreting the record of this stage. The use of the microgravity 
environment of the Space Station to further the research is dis- 
cussed. 


5744 (N—86-27169) Small scale H I structure and the 
soft X-ray background. Jahoda, K.; Mccammon, D.; Lock- 
man, F.J. (Wisconsin Univ., Madison (USA)). May 1986. 
15p. (NASA-CR—176674). NTIS, PC A02/MF AO1. 

The observed anticorrelation between diffuse soft X-ray flux 
and H I column density has been explained as absorption of soft X- 
rays produced in a hot galactic halo, assuming that the neutral 
interstellar material is sufficiently clumped to reduce the soft X-ray 
absorption cross section by a factor of two to three. A 21 cm emis- 
sion line study of H I column density variations at intermediate and 
high galactic latitudes to 10’ spatial resolution has been done. The 
results confirm conclusions from preliminary work at coarser reso- 
lution, and in combination with other data appear to rule out the 
hypothesis that clumping of rieutral interstellar matter on any angu- 
lar scale significantly reduces X-ray absorption cross sections in the 
0.13 - 0.28 keV energy range. It is concluded therefore that the ob- 
served anticorrelation is not primarily a consequence of absorption 
of soft X-rays produced in a hot galactic halo. 


5745 (N—86-27171) Photoabsorption and photodissocia- 
tion of molecules important in the interstellar medium. 
Annual Report, 15 May 1985-14 May 1986. Lee, L.C. (San 
Diego State Univ., CA (USA)). tie 1986. 34p. (NASA- 
CR—176828). NTIS, PC A03/MF AO1. 

In the period from May 15, 1985 to May 14, 1986, the pho- 
toabsorption and photodissociation cross sections of the interstellar 
radical of SO and the interstellar molecules of HCl, H2CO, and 
CH3CN were measured and the results were reported in scientific 
papers. In the meantime, a windowless apparatus is used to measure 
the photoabsorption and photodissociation cross sections of CO in 
the 90-105 nm region. The optical data obtained in this research 
program are needed for the determination of the formation and de- 
struction rates of molecules and radicals in the interstellar medium. 
Accomplishments in this research period are summarized below. 


5746 (N—86-27173) SAROS: Solar Active Region Ob- 
servations from Spacelab. Final Report, 11 February 1980-11 
November 1985. Krieger, A.S. (American Science and Engi- 
neering, Inc., Cambridge, MA). Dec 1985. 27p. (NASA- 
CR—177878, ” ASE—5066). NTIS, PC A03/MF AO1. 

A definition study of the SAROS investigation was conduct- 
ed. An instrument design and mode of operation was established 
which was consistent with the capabilities of the Space Transporta- 
tion System. Upon completion of the definition phase study the 
program was placed on hold for approximately five years before 
being terminated. Consequently, the promise which this investiga- 
tion held for understanding the heating processes in coronal loops 
remains unfulfilled. 


5747 (N—86-27176) Theoretical study of the X-ray 
emission from astrophysical shock waves. Semiannual Report, 
1 June 1985-31 May 1986. Raymond, J. (Smithsonian Astro- 
physical Observatory, Cambridge, MA (USA)). Jun 1986. 
9p. (NASA-CR—177318: SAPR—4; SAPR—5). NTIS, PC 
A02/MF AOI. 
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Theoretical X-ray emission are needed to interpret 
the X-ray emission observed by many low and moderate resolution 
X-ray instruments, and to provide diagnosis of physical conditions 
for high resolution spectra. Over the past decade, a set of model 
codes which compute the X-ray and XUV emission for a wide set 
of physical conditions, including high or low densities, photoion- 
ized gas, and time-dependent ionization balance was developed. In 
the past year, the atomic rate coefficients in the code was im- 
proved. Further capabilities were added, and applied to several as- 
trophysical problems. 


(N—86-27612) Preliminary experiment require- 
Ns cok ae 


trometer (STAS). (Harvard Coll. Observatory, Cam Te 
MA (USA)). May 1986. 58p. (NASA-CR—177301). 
PC A04/MF AOl1. 

The principal scientific objective of the Solar and Terrestrial 
Atmospheres Spectrometer (STAS) project is the measurement of 
the absolute ultraviolet solar spectral irradiance with: (1) resolution 
of better than 15 mA, and (2) absolute irradiance uncertainty at the 
state of the art (less than or equal to 3%). High measurement accu- 
racy coupled with high spectral resolution are necessary to identify 
the nature of the radiation, its variability, and to identify solar proc- 
esses which may cause the changes. Solar radiation between 1200 
and 3600 A dominates the photochemistry of the mesosphere and 
stratosphere. Some important minor species, such as NO, show 
very complex and fundamentally narrow structure in their photo- 
destruction cross sections, especially in the region of the Schu- 
mann-Runge bands of O2. Understanding the photochemical proc- 
esses in the terrestrial atmosphere requires knowledge of both the 
cross sections and of the solar spectrum with the highest possible 
resolution and accuracy. 


5749 (N—86-28019) Workshop on past and present solar 
radiation: the record in meteoritic and lunar regolith material. 
Pepin, R.O.; Mckay, D.S. (Lunar and Planetary Inst., Hous- 
ton, TX (USA)). 1986. 41p. (NASA-CR—177305). NTIS, 
PC A03/MF A0O1. 

From Workshop on past and present solar radiation: the 
record in meteoritic and lunar regolith material; Mainz, West Ger- 
many (3 — 1983). 

The principal question addressed in the workshop was the 
extent to which asteroidal and lunar regoliths have collected and 
preserved, in meteoritic regolith breccias and in lunar soils and re- 
golith breccias, a record of the flux, energy, and compositional his- 
tory of the solar wind and solar flares. Six central discussion topics 
were identified. They are: (1)Trapped solar wind and flare gases, 
tracks, and micrometeorite pits in regolith components; (2)Compari- 
son between lunar regolith breccias, meteoritic regolith breccias, 
and the lunar soil; (3)The special role of regolith breccias and the 
challenge of dating their times of compaction; (4)Implications of 
the data for the flux and compositional history of solar particle 
emission, composition, and physical mechanisms in the solar source 
regions, and the composition of the early nebula; (5)How and to 
what extent have records of incident radiation been altered in vari- 
ous types of grains; (6) Future research directions 


5750 (N—86-28019, pp vp) Solar particle ~~ 4 1983 
version. Arnold, J.R.; Reedy, R.C.; Nishiizumi, K. (Los 
Alamos National Lab., NM). 1986. NTIS, PC A03/MF 
Aol. (NASA-CR—177305). 

From Workshop on past and present solar radiation: the 
record in meteoritic and lunar regolith material; Mainz, West Ger- 
many G Sep 1983). 

has long been known that the great majority of nuclear 
sctte-caine cain taeda arate ene 11 
year cycle. A single storm in August 1972 dominated the fluence of 
particles of energy >10 MeV. Such storms can occur, it seems, at 
any time within the more active half ot the cycle. On a time scale 
long compared to 11 years, the knowledge comes from two 
sources. Terrestrial C-14 sets limits on the largest proton bursts that 
can have taken place in the 8000 years. Lunar surface samples have 
yielded data on mean fluxes on a time scale from the C-14 to the 
Mn-53 mean life. A mean flux was found of 70 protons >10 MeV 
and a rigidity constant R sub o = 100 MV to be robust on the 
1,000,000 to 10,000,000 year time scale. Over the shorter periods 





represented by C-14 and Kr-81 the fluxes seem to have been higher 
by a factor of roughly three. Some examples of dating are dis- 
cussed. 


5751 (N—86-28019, pp vp) Solar wind helium, neon and 
argon released by oxidation of metal grains from the Weston 
chondrite. Becker, R.H.; Rajan, R.S.; Rambaldi, E.R. (Jet 
Propulsion Lab., Pasadena). 1986. NTIS, PC A03/MF AOI. 
(NASA-CR—177305). 

From Workshop on past and present solar radiation: the 
record in meteoritic and lunar regolith material; Mainz, West Ger- 
many G Sep 1983). 

set of experiments were carried out to test the feasibility 
of seme unfractionated elemental and isotopic ratios for the 
noble gases in the presumably ancient solar wind present in the gas 
rich meteorites. The problems of diffusive loss was avoided by ana- 
lyzing metal rather than the usual silicates. In order to avoid chemi- 
cal, and even harsh physical, treatment of the sample, which might 
have affected the surfaces of metal grains, a means of analyzing the 
metal in the presence of residual silicate not removed by gentle 
crushing and magnetic separation was devised. Preliminary results 
given were obtained by taking advantage of the differing properties 
of metal and silicates with regard to diffusion. The results suggests 
that, with some modifications in the choice of pyrolysis and com- 
bustion temperatures and in the amount of O2 used, it should be 
possible, by oxidizing the surfaces of metal grains from gas rich me- 
teorites, to obtain data on solar wind that has not been fractionated 
by diffusive loss. 


5752 (N—86-28019, pp vp) SCR and GCR exposure 
ages of plagioclase from lunar soil. Etique, P.; Baur, 
H.; Signer, P.; Wieler, R. 1986. NTIS, PC A03/MF AOl. 
(NASA-CR—177305). 

From Workshop on past and present solar radiation: the 
record i o meteoritic and lunar regolith material; Mainz, West Ger- 
many (3 Sep 1983). 

concentrations of solar wind implanted Ar-36 in mineral 
grains extracted from lunar soils show that they were exposed to 
the solar wind on the lunar surface for an integrated time of 10E4 
to 10E5 years. From the bulk soil 61501 plagioclase separates of 8 
grain size ranges was prepared. The depletion of the implanted 
gases was achieved by etching aliquot samples of 4 grain sizes to 
various degrees. The experimental results pertinent to the present 
discussion are: The spallogenic Ne is, as in most plagioclases from 
lunar soils, affected by diffusive losses and of no use. The Ar-36 of 
solar wind origin amounts to (2030 + or - 100) x 10E-8 ccSTP/g in 
the 150 to 200 mm size fraction and shows that these grains were 
exposed to the solar wind for at least 10,000 years. The Ne-21/Ne- 
22 ratio of the spallogenic Ne is 0.75 + or - 0.01 and in very good 
agreement with the value of this ratio in a plagioclase separate from 
rock 76535. This rock has had a simple exposure history and its pla- 
gioclases have a chemical composition quite similar to those stud- 
ied. In addition to the noble gases, the heavy particle tracks in an 
aliquot of the 150 to 200 mm plagioclase separate were investigated 
and found 92% of the grains to contain more than 10E8 tracks/sq 
cm. This corresponds to a mean track density of (5 + or - 1) x 
10E8 tracks/sq cm. The exploration of the exposure history of the 
plagioclase separates from the soil 61501 do not contradict the 
model for the regolith dynamics but also fail to prove it. 


5753 (N—86-28019, pp vp) Composition of lunar noble 

gases traped 2.5 AE and 3.5 AE ago. Eugster, O. 1986. 
NTIS, PC A03/MF A01. (NASA-CR—177305). 

From Workshop on past and present solar radiation: the 
record i “ meteoritic and lunar regolith material; Mainz, West Ger- 
many (3 Sep 1983). 

times when the soils 74001 and 73261 were exposed on 
the lunar surface were determined by the U-235 - Xe-136 dating 
method. The isotopic composition of the trapped noble gases in 
these two soils is compared with that of the surface correlated 
noble gases in the young soils 12001 and in the present day solar 
wind. The surface correlated trapped gases are a mixture of im- 
planted solar wind particles and retrapped lunar atmospheric gases. 
The observed changes are interpreted as a result of decreasing out- 
gassing of radiogenic Ar-40 and perhaps He-4 and of fissiogenic Xe 
from the lunar crust. The old soils probably also contain surface 
correlated Kr-80 and Kr-82 produced by secondary cosmic ray 
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neutron capture of adsorbed or retrapped bromine. To some extent 
the isotopic composition of the trapped gases in old lunar soil may 
also have been altered due to diffusion loss from material of low 
retentivity. 


5754 (N—86-28019, pp vp) Dating of pre-exposure 
times of lunar rocks and soils. Eugster, O. 1986. NTIS, PC 
A03/MF A01. (NASA-CR—177305). 

From Workshop on past and present solar radiation: the 
record in meteoritic and lunar regolith material; Mainz, West Ger- 
eo 

enon produced by fission of uranium, thorium and plutoni- 
wisstisnaaiaeialiedsiechemcaiewaene aie eek ae ten 
basaltic rocks and in two soils Xe was found originating from fis- 
sion of U-235 induced by neutrons which are due to the interac- 
tions of cosmic ray particles with lunar matter. Two facts lead to 
this conclusion: (1) fission Xe is present in excess of that expected 
for the U, Th, and Pu concentrations and for the gas retention age 
of the samples; and (2) the Xe-134/Xe-136 ratio of excess fission Xe 
is close to 1.25 as expected for neutron induced fission of U-235. 
Information on the duration of the exposure to cosmic rays was ob- 
tained from the Kr-81-Kr systematics whereas the effective shield- 
ing conditions were derived from the depth sensitive cosmogenic 
ratio Xe-131/Xe-126. For the four samples the exposure to cosmic 
rays in the lunar regolith is described by a two stage exposure 
model. The history of the four samples was derived in terms of du- 
ration and shielding depth of the two stages. 


5755 (N—86-28019, pp vp) Boundary conditions on the 
early Sun from ancient cosmogenic neon in meteorites. Ho- 
henberg, C.M.; Caffee, M.W.; Swindle, T.D.; Goswami, J. 
(Physical Research Lab., Ahmedabad, India). 1986. NTIS, 
PC A03/MF AO1. (NASA-CR—177305). 

From Workshop on past and present solar radiation: the 
record in meteoritic and lunar regolith material; Mainz, West Ger- 
many (3 Sep 1983). 

Isotopic analysis of neon from individual grains of the mete- 
orites Murchison (CM) and Kapoeta (howardite) shows large en- 
richments of cosmogenic neon in grains with solar flare tracks. The 
quantity of this component is incompatible with galactic cosmic ray 
or solar cosmic ray irradiation under present conditions and is at- 
tributed to irradiation by energetic flares from an early active Sun. 
Handpicked grains from each meteorite were grouped according to 
the presence or absence of solar flare heavy ion tracks, and these 
four samples were analyzed with an ion counting noble gas mass 
spectrometer. 


5756 (N—86-28019, pp vp) Reality of the secular 
wind nitrogen 


change in solar Kerridge, J.F. 1986. 
NTIS, PC A03/MF A01. (NASA-CR—177305). 

From Workshop on past and present solar radiation: the 
record in meteoritic and lunar regolith material; Mainz, West Ger- 
many (3 Sep 1983). 

Evidence concerning the isotopic composition of N in the 
early solar system currently seems to favor a picture of isotopic in- 
homogeneity rather than of a unique primordial composition modi- 
fied by local processes. Certainly the range of N-15/N-14 ratios 
found in meteorites points to the existence of more than one nu- 
cleogenetic N component, though mass dependent modification of 
them explain the isotopic variation observed for N in the lunar re- 
golith. The observational evidence is addressed which can be used 
to discriminate between such a model and one invoking a secular 
change in the composition of the solar wind. Three tests of this 
model were considered, starting with a search for light planetary N 
surviving in lunar rocks. Results so far are negative. The results of 
these tests may not eliminate the two component model for regolith 
N but they seriously weaken it. The alternate view, involving a sec- 
ular change in solar wind N composition, has its problems but con- 
tinues to survive by default. 


5757 (N—86-28019, pp vp) Need for isotopic data on 
refractory elements in the solar wind. Manuel, O.K. 1986. 
NTIS, PC A03/MF A01. (NASA-CR—177305). 

From Workshop on past and present solar radiation: the 
record in meteoritic and lunar regolith material; Mainz, West Ger- 
many (3 Sep 1983). 
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The Sun accounts for the bulk of material in the solar 
system. Information on the isotopic composition of elements in the 
solar wind is therefore essential for an understanding of the contri- 
bution made by each nucleogenetic component that has been identi- 
fied in meteorites. Recent work suggests that isotopic data on the 
solar wind may also help us to understand the physical process that 
is concentrating light elements at the solar surface. Refractory and 
volatile elements would behave alike under the conditions of solar 
fractionation. Prolonged exposure of foils at 1AU from the sun 
would be a relatively inexpensively way to collect the quantity of 
solar wind implanted refractory elements needed to test this hy- 
pothesis. 


5758 (N—86-28019, pp vp) Solar flare neon and solar 
cosmic ray fluxes in the past using gas-rich meteorites. Nau- 
tiyal, C.M.; Rao, M.N. 1986. NTIS, PC A03/MF AOl. 
(NASA-CR—177305). 

From Workshop on past and present solar radiation: the 
record in meteoritic and lunar regolith material; Mainz, West Ger- 
many (3 1983). 

Methods were developed earlier to deduce the composition 
of solar flare neon and to determine the solar cosmic ray proton 
fluxes in the past using etched lunar samples and at present, these 
techniques are extended to gas rich meteorites. By considering high 
temperature Ne data points for Pantar, Fayetteville and other gas 
rich meteorites and by applying the three component Ne-decompo- 
sition methods, the solar cosmic ray and galactic cosmic ray pro- 
duced spallation Ne components from the trapped SF-Ne was re- 
solved. Using appropiate SCR and GCR production rates, in the 
case of Pantar, for example, a GCR exposure age of 2 m.y. was es- 
timated for Pantar-Dark while Pantar-Light yielded a GCR age of 
approx. 3 m.y. However the SCR exposure age of Pantar-Dark is 
two orders of magnitude higher than the average surface exposure 
ages of lunar soils. The possibility of higher proton fluxes in the 
past is discussed. 


5759 (N—86-28019, pp vp) Lunar nitrogen: Secular var- 
iation or mixing?. Norris, S.J.; Wright, I.P.; Pillinger, C.T. 
1986. NTIS, PC A03/MF AO1. (NASA-CR-_177305). 

From Workshop on past and present solar radiation: the 
record in meteoritic and lunar regolith material; Mainz, West Ger- 
many (3 Sep 1983). 

The two current models to explain the nearly 40% variation 
of the lunar nitrogen isotopic composition are: (1) secular variation 
of solar wind nitrogen; and (2) a two component mixing model 
having a constant, heavy solar wind admixed with varying amounts 
of indigenous light lunar N (LLN). Both models are needed to ex- 
plain the step pyrolysis extraction profile. The secular variation 
model proposes that the low temperature release is modern day 
solar wind implanted into grain surfaces, the 900 C to 1100 C re- 
lease is from grain surfaces which were once exposed to the ancient 
solar wind but which are now trapped inside agglutinates, and the 
>1100 C release as spallogenic N produced by cosmic rays. The 
mixing model ascribes the components to solar wind, indigenous 
lunar N and spallogenic N respectively. An extension of either in- 
terpretation is that the light N seen in lunar breccias or deep drill 
cores represent conditions when more N-14 was available to the 
lunar surface. 


(N—86-28019, pp vp) Nitrogen and noble gases in 
ho 70006 Sait: sult and Saieathe an cottahs of tes aeiee tea 
exposure: Which is correct?. Signer, P.; Baur, H.; Etique, P.; 
177305). R. 1986. NTIS, PC ‘A03/ME AOl. (NASA-CR— 

From Workshop on past and present solar radiation: the 
record in meteoritic and lunar regolith material; Mainz, West Ger- 
many (3 ne aan 

determination in mg sized mineral separates from 
lunar bo . static mass spectrometry is an experimental break- 
through likely to contribute to the deciphering of the records left in 
the mineral grains by the exposure to the solar wind. In this discus- 
sion some comparisons of the results of N and noble gas analyses of 
the 71501 bulk soil and an ilmenite separate thereof are focussed on. 
Conclusions from noble gas data obtained on mineral separates 
from some 20 soils are summarized in a companion paper and are 
also discussed herein. 
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5761 (N—86-28019, pp vp) Studies of light noble gases 
in mineral grains from lunar soils: a status report. Wieler, R.; 
Etique, P.; Signer, P. 1986. NTIS, PC A03/MF AOl1. 
(NASA-CR—177305). 

From Workshop on past and present solar radiation: the 
record in meteoritic and lunar regolith material; Mainz, West Ger- 
many (3 Sep 1983). 

Among the lunar soil constituents, monomineralic grains de- 
serve special attention. Noble gases of carefully prepared mineral 
separates from lunar bulk soils were studied. The major results and 
conclusions of these investigations are summarized, in the context 
of both the regolith evolution and the history of the solar corpuscu- 
lar radiation. With regard to the most abundant noble gas compo- 
nent in the regolith samples (the solar gases) the mineral grains 
have mainly two properties giving these particles among all soil 
constituents the best characteristics as sensors for solar gases, de- 
spite the fact, that the noble gas concentrations in a mineral sepa- 
rate are 10 to 60 times lower that those in a bulk sample of the 
same grain size. The first of these properties is the mineral depend- 
ent retentivity of the light gases He and Ne, the second property 
concerns the relatively short time during which a mineral grain ac- 
quires it solar gases. These two points are briefly discussed. 


5762 (N—86-28037) Coordinated observations of X-ray 
bright BL lacertae objects. Semiannual Status Report, 15 
March-15 1985. Urry, C.M. (Massachusetts Inst. 
of Tech., Cambridge (USA)). 1985. 50p. (NASA-CR— 
177297; SASR—1). NTIS, PC A03/MF AO1. 

Simultaneous multifrequency observations of the BL Lac 
object Mkn421 covering radio through X-ray wavelengths were 
performed. Composite multifrequency spectra of the central nonth- 
ermal component were obtained at the two epochs after subtracting 
the optical and infrared light of the underlying galaxy. Physical pa- 
rameters of Mkn421 are discussed in terms of the synchrotron self- 
Compton model. Taking the spectral turnover between infrared and 
radio for synchrotron self absorption, the radio emmision originates 
in a more extended region than the infrared to X-ray emission, the 
source size of which should be less than .01 milliarcseconds. Rela- 
tivistic beaming is required if the angular size is smaller than a few 
times .001 milliarcseconds. A possible explanation of the spectral 
change during the two epochs is also discussed. 


5763 (N—86-28038) Study of the ultraviolet 
in the spectra of DA white dwarfs. Semiannual Report, 1 
April-30 September 1985. Wegner, G.A. outh Coll., 
Hanover, NH ek _ 1986. 14p. (NASA-CR—177276). 
NTIS, PC A02/MF A 

Systematic aaiaiads of the ultraviolet spectra of the hy- 
drogen-rich white dwarfs were conducted with the International 
Ultraviolet Explorer satellite (TUE). This is to follow up on the 
work reported in Nelan and Wegner (1985) that the strong absorp- 
tions found earlier near lambda lambda 1600 and 1400 (cf. Green- 
stein 1980; Wegner 1982 and 1984, b) in the spectra of the cooler 
DA are absorptions produced by the H2 and H2(+) quasi-mole- 
cules. Observations of new DA white dwarfs obtained with the 
TUE are summarized. 


5764 (N—86-28039) Molecular clouds in Orion and 
Monoceros. Ph.D. Thesis. Maddalena, R.J. (National Aero- 
nautics and Space Administration, New Yosk (USA). God- 
dard Inst. for Space Studies). Jun 1986. 210p. (NASA- 
87786). NTIS, PC A10/MF AO1. 

About one-eighth of a well-sampled 850 deg. sq. region of 
Orion and Monoceros shows CO emission coming from either local 
clouds (d < 1 kpc) lying as much as 25 deg. from the galactic 
plane or from more distant objects located within a few degrees of 
the plane. Local giant clouds associated with Orion A and B have 
enhanced temperatures and densities near their western edges possi- 
bly due to compression by a high pressure region created by 
approx.10 supernovae that occurred in the Orion OB association. 
Another giant cloud associated with Mon R2 may be related to the 
Orion clouds. Two filamentary clouds (one possibly 300 pc long 
but 10 pc wide) may represent a new class of object. An expanding 
ring of clouds concentric with the H II region ionized by lambda 
Ori probably constitute fragments of the original cloud from which 
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lambda Ori formed; the gas pressure of the H II region and the 
rocket effect probably disrupted the original cloud. At a distance of 
3 kpc, a large (250 x 100 pc) and massive (7-11x!0 to the Sth power 
solar mass) cloud was found with the unusual combination of low 
temperatures (T sub R < 2.7 K) and wide spectral lines (approx. 7 
km /sec). Most of the signs of star formation expected for such a 
massive cloud being absent, this may be a young cloud that has not 
yet started to form stars. The approx. 15 large clouds found in the 
outer galaxy (1 approx. 206 deg. - 220 deg.) probably lie in two 
spiral arms. The distribution of outer galaxy clouds and a compari- 
son of the properties of these clouds and those of local clouds are 


(N—86-28040) Laboratory evaluation and applica- 


ebruary (Georgia Inst. of 
Tech., Atlanta (USA)). "1986. “DO. " (NASA-CR—177267; 


SASR—). NTIS, PC A02/MF AOl1. 

The recognition of the need to make laboratory measure- 
ments of simulated planetary atmospheres over a range of tempera- 
tures and pressure which correspond to the altitudes probed by 
radio occultation experiments, and over a range of frequencies 
which correspond to both radio occultation iments and radio 
astronomical observations, has led to the development of a facility 
at Georgia Tech which is capable of making such measurements. 
Construction was completed of the outer planets simulator and 
measurements were conducted of the microwave absorption and re- 
fraction from nitrogen under simulated Titan conditions. The re- 
sults of these and previous laboratory measurements were applied 
to a wide range of microwave opacity measurements, in order to 
derive constituent densities and distributions in planetary atmos- 
pheres such as Venus. 


5766 (N—86-28042) Advances in planetary geology, 
volume 2. (National Aeronautics and Space Administration, 
Washington, DC (USA)). Jul 1986. 475p. (NASA-TM— 
88784-VOL-2). NTIS, PC A20/MF AO1. 

This publication is a continuation of volume 1; it is a compi- 
lation of reports focusing on research into the origin and evolution 
of the solar system with emphasis on planetary geology. Specific 
reports include a multispectral and geomorphic investigation of the 
surface of Europa and a geologic interpretation of remote sensing 
data for the Martian volcano Ascreaus Mons. 


5767 (N—86-28044) Solar-Geophysical Data Number 
496, February 1986. Part 1: (Prompt reports). Data for Janu- 
ary 1986, December 1985 and late data. Coffey, H.E. (Na- 
tional Geophysical Data Center, Boulder, CO (USA)). Feb 
1986. 94p. (NASA-CR—177319; PB—86-181336; SGD— 
498-PT-1). NTIS, PC A0S/MF A0O1. 

Solar-Geophysical Data Number 498, February 1986, Part 1 
(Prompt Reports), Data for January 1986, December 1985 and Late 
Data contains the following:detailed index for 1985-86; data for 
January 1986--IUWDS alert periods (advanced and worldwide), 
Solar activity indices, Solar flares, Solar radio emission, Vostok in- 
ferred interplanetary magnetic field polarity, Stanford mean solar 
magnetic field); data for December 1985--(Solar active regions, 
Sudden ionospheric disturbances, Solar radio spectral observations, 
Cosmic ray measurements by neutron monitor, Geomagnetic indi- 
ces, Radio propagation indices); late data--(Solar radio emission 
Nancay interferometric chart December 1985, Solar radio spectral 
observations Culgoora May 1985, Geomagnetic indices sudden 
commencements November 1985, Calcium plage data). 


5768 (N—86-28047) Investigation of the energy balance 
of solar active regions using the ACRIM irradiance data. 
Semiannual Progress Report, May-October 1985. Petro, — D. 
(Atmospheric and Environmental Research, Inc. 

bridge, MA (USA)). 1986. 10p. (NASALCR. 17679). 
NTIS, PC A02/MF AOI. 

The correlation between the irradiance (as measured by the 
Active Cavity Radiometer Irradiance Monitor and the Earth Radi- 
ation Budget) as corrected for sunspot flux deficit (which is respon- 
sible for most of the variance of the uncorrected signal) and both 
the 205 nm flux (as measured by Nimbus 7) and a photometric facu- 
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lar index is discussed. The computer program which simulates two- 
dimensional convection in a compressible, stratified medium is de- 
scribed. Equipment which was acquired to perform high precision, 
white-light observations of sunspot areas, and procedures were 
tested. Analysis of observations of large scale convective heat inho- 
mogeneities which were obtained in May 1985 was begun. 


5769 (PB—86-244241/XAB) data 
Number 503, July 1986. Part 1 (prompt reports). Data for 
June 1986, May 1986 and late data. Coffe ry, H.E. (National 
Geophysical Data Center, Boulder, CO (USA)). Jul 1986. 
133p. (SGD—503-PT-1). NTIS, PC A07/MF AO1. 

Contents include: Detailed index for 1985-86; Data for June 
1986; (UWDS alert periods (Advance and worldwide); Solar-activ- 
ity indices; Solar flares; Solar radio emission; Stanford mean solar 
magnetic field); Data for May 1986 (Solar-active regions, Sudden 
ionospheric disturbances, Solar radio spectral observations, Cosmic- 
ray measurements by neutron monitor, Geomagnetic indices, Radio- 
propagation indices); Late-data solar-active regions, Cosmic-ray 
measurements by neutron-monitor February - April 1986, Geomag- 
netic indices, Calcium-plage data January - November 1985). 


5770 (PB—86-244258/XAB) Solar-geophysical data 
Number 503, July 1986. Part 2 (comprehensive reports). Data 
for January’ 1986 and miscellanea. Coffey, HE, (N (National 
Geophysical Data Center, Boulder, CO (USA)). Jul 1986. 
99p. (SGD—503-PT-2). NTIS, PC A05/MF A0O1. 

Contents include: Detailed index for 1985-86; Data for Janu- 
ary 1986. Meudon carte synoptique, Solar flares, Solar radio bursts 
at fixed frequencies, Solar x-ray radiation from GOES satellite, 
Mass ejections from the Sun, Active prominences and filaments); 
Miscellaneous data--Interplanetary solar particles and plasma, Geo- 
magnetic indices March - April 1986). 


5771 (RRK—85-19) On cosmological vacuum solutions 
in higher dimensional spacetime. Nariai, Hidekazu. 

ma Univ., Takehara (Japan). Research Inst. for Theoretical 
Physics). Jul 1985. 9p. NTIS (US Sales Only), PC A02/MF 
AO01. File Number DE86704176. 

As an extension of my previous paper on the combined de 
Sitter-Nariai solution (with a positive cosmological constant A) in 
6-dimensional spacetime, this note is devoted to the derivation of 
several exact solutions of R sub(AB) = Ag sub(AB) in a (4 + 2n)- 
dimensional spacetime (A, B = 0, 1, 2, 3,..., 2n + 3) whose topolo- 
gy is S, x Msub(2n). 


(RRK—85-25) Gauge-invariant perturbations in a 
universe with a collisionless gre aud a fluid. Kasei, Masunni; 
Tomita, Kenji. (Hiroshima Univ., Takehara (Japan). Re- 
search Inst. for Theoretical Physics). Aug 1985. 30p. NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE86704177. 

Bardeen’s formalism for cosmological perturbations is ex- 
tended to a system of a fluid and a collisionless gas which is the 
best candidate for the dark matter. For the latter kinetic approach 
is taken and the linearized coupled Einstein-Boltzmann equations 
are derived. When we solve them, any truncation is not performed 
in our formalism. Because of gauge-invariance, it is suited especially 
to the study of perturbations of the dark matter in an early stage of 
the universe, which grow to eventually form the large scale struc- 
ture of the universe. 


5773 R? cosmology: Inflation without a phase transition. 
Mijic-acute-accent, M.B.; Morris, M.S.; Suen, W. (Theoreti- 
cal Physics, California Institute of Technology, Pasadena, 
California, 91125 and Theoretical Physics Laboratory, BKI, 
Belgrade, Yugoslavia). Physical Review [Section] D: Particles 
and Fields; 34: No. 10, 2934-2946(15 Nov 1986). 

A pure gravity inflationary model for the Universe is exam- 
ined which is based on adding an €R? term to the usual gravitation- 
al Lagrangian. The classical evolution is worked out, including 
eventual particle production and the subsequent join to radiation- 
dominated Friedmann behavior. We show that this model gives sig- 
nificant inflation essentially independent of initial conditions. The 
model has only one free parameter which is bounded from above 
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by observational constraints on scalar and tensorial perturbations 
and from below by both the need for standard baryogenesis and the 
need for galaxy formation. This requires 10/sup 11/<é/sup -1/2/ 
<10/sup 13/ GeV. 


5774 Candidates for the inflaton field in superstring 
models, Binetruy, P.; Gaillard, M.K. (Enrico Fermi Insti- 
tute, University of Chicago, Chicago, Illinois 60637 and De- 
ae of Physics, University of Florida, Gainesville, 

orida 32611). Physical Review [Section] D: Particles and 
Fields; 34: No. 10, 3069-3083(15 Nov 1986). 

We consider the flat directions of the potential that play a 
crucial role in the four-dimensional supersymmetric models that are 
believed to emerge from the compactification of superstring theo- 
ries and study the possibility that they give rise to an inflationary 
scenario. None of the scalar fields present in these models: in par- 
ticular the dilaton field connected with supersymmetry breaking 
and the SU(5)-singlet scalars in the matter sector: seem, however, 
to be good candidates for the inflaton, the scalar field whose cos- 
mological evolution leads to an inflationary expansion of the Uni- 
verse. 


5775 Einstein-Kalb-Ramond cosmology. Stein-Schabes, 
J.A.; Gleiser, M. (Theoretical Astrophysics Group, Fermi 
National Accelerator Laboratory, Batavia, Illinois 60510). 
Physical Review [Section] D: Particles and Fields; 34: No. 10, 
3242-3245(15 Nov 1986). 

We study possible cosmological solutions to a higher-dimen- 
sional model of gravity with a three-form taking values in the phys- 
ical space, and show that it is possible to integrate Einstein's equa- 
tions exactly for flat physical and internal spaces. We then present a 
detailed analysis of the possible trajectories in the phase plane of 
the Hubble factors and find the allowed regions for a physically ac- 
ceptable cosmology. These turn out to be rather small. 


5776 Cosmic strings and the large-scale structure of the 
Universe. Vachaspati, T. (Bartol Research Foundation, Uni- 
versity of Delaware, Newark, Delaware 19716). Physical 
Review Letters; 57: No. 13, 1655-1657(29 Sep 1986). 

We wish to demonstrate that the recently discovered large- 
scale structure of the Universe (voids and filaments) can be ex- 
plained by cosmic strings. We also predict the presence of pointlike 
structures ("knobs") of masses >107M/sub cirdot/ in the vicinity 
of larger galaxies. The present analysis is limited to order-of-magni- 
tude estimates. A detailed analysis would necessarily have to go 
into the full nonlinear theory of the growth of fluctuations in the 
Universe. 


Discovery of rapid quasi-periodic oscillations in 
iaiesies X-1. Middleditch, J.; Priedhorsky, W.C. (Los 
Alamos National Lab., NM; Max-Planck-Institut fuer Extra- 
terrestrische Physik, Garching, West Germany). Astrophysi- 
cal hae 306: 230-237(Jul 1986). 

The X-ray flux from Sco X-1 can vary quasi-periodically. 
Fourier analysis of 5-20 keV X-ray data taken while the source was 
quiescent shows a power density peak at 6 Hz, with a 2 Hz 
FWHM, and which corresponds to 5 percent of the flux (rms am- 
plitude). No 6 Hz peak was observed when the source was more 
active, but rather a broad distribution of excess power up to 25 Hz 
was seen. The mode of variability switched from one to the other 
within 500 s, settling into the 6 Hz mode about 1 hr into quies- 
cence. A different mode of quasi-periodic oscillation with power in 
a broad band between 14 and 24 Hz, corresponding to a 6 percent 
rms amplitude, occurred for short periods during the active phase 
whenever the flux reached the quiescent level. 40 references. 


Carbon twelve to carbon thirteen isotope ratio of 
cis Stenting: exaiionn ts Ge aalaahanen abies eer. 
kins, I. Los Angeles, CA; Univ. of California (1986). 293p. 
University Microfilms Order No. 86-14,091. 


Thesis (Ph.D.). 

The *C/*%C ratio in the interstellar medium was obtained 
from optical observations of interstellar CH* toward five stars in 
the solar neighborhood. This isotope ratio is a probe of nucleo- 
synthesis and imposes stringent constraints on galactic chemical ev- 
olutionary models. It was found that the local interstellar medium 
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12C/18C abundance ratios toward four different lines of sight are 
uniform with 14%. Thus, concrete and reliable evidence is provid- 
ed in favor of the existence of a homogeneous ISM in a small scale. 
The similarity among the 1*C/13C ratios determined in four inter- 
stellar clouds possessing different physical conditions, precludes the 
possibility that fractionation or selective photodissociation of CH*/ 
18CH* isotope ratios observed are representative of the %C/%C 
ratios in the gas. The author thus calculated a weighted mean %C/ 
13C ratio of 43 +/- 4 from the measured values toward that pro- 
gram stars, and believed this to be representative of the local ISM 
as a whole. From these observations, the amount of processing of 
material by nucleosynthesis in stars that has occurred since the for- 
mation of the Sun is assessed. 


6402 Atmospheric Physics 


REFER ALSO TO CITATION(S) 5694, 5695, 5715, 5767, 5769, 5770 


5779 (AD-A—170556/5/XAB) 
phere structure during a geomagnetic 


i AFB, 
(USA)). 1 Jan 1986. 19p. (AFGL-TR—86-0150). NTIS, PC 
A02/MF AO1. 


Measurements of field-aligned currents (FAC’s), convection 
electric fields, and precipitating electrons were made by the S3 2 
satellite in the midmorning time sectors of both the northern and 
southern high-latitude ionospheres before and during a geomagnetic 
storm. The patterns of electric fields and FAC’s did not match the 
standard configuration of two-cell convection and the region 1/ 
region 2 FAC’s. In particular, near the beginning of the main phase 
of the storm an intense (242 m V/m) convection electric field and 
an extra FAC were observed just poleward of the region 1 current 
in the southern hemisphere. The observations, made over a period 
of at least 3 hours, were consistent with a quasi-steady three-cell 
convection pattern with stresses from a strong B/sub y/ component 
of the interplanetary magnetic field (IMF). An analysis of the parti- 
cle and field data from within the region of the intense convection 
electric field is in sharp disagreement with the single particle 
motion model of Lyons (1980) and implies that a significant portion 
of the measured FAC was from ionospheric ions. Finally, large-am- 
plitude AC electric waves from broadband electrostatic noise 
(BEN) were present in the high-altitude southern (or winter) passes 
but not in the northern passes at lower altitudes. In general, BEN 
was observed occasionally by S3 2 within the high-altitude (1000- 
1500 km) winter auroral regions but not detected during other sea- 
sons or at lower altitudes. The implication of these measurements is 
that the low-altitude limit for the region of field aligned potentials 
is determined by the local plasma density. 


5780 OS en 
vation of the high-latitude 


Multiple-satellite obser- 
auroral activity on January 11, 
1983. Gorney, D.J.; Evans, D.S.; Gussenhoven, M.S.; 


Mizera, P.F. (Aerospace Corp., El Segundo, CA . (USA). 
_ Sciences Lab.). 1 Jan 1986. 9p. NTIS, PC A 
Unusual high-latitude auroral activity occurred on January 
11, 1983, during a period of persistent interplanetary magnetic field 
Bz > 0, By > 0, and Bx > 0. This activity, which lasted from 
0600 to 2100 UT, was characterized by numerous high-latitude sun- 
aligned arcs and a diffuse oval. Near 1500 UT, a single broad (250 
km) sun-aligned arc was observed by the optical line scan system 
on Defense Meteorological Satellite Program (DMSP) F6. The arc 
was continguous with the dawn auroral oval and extended across 
the northern polar cap, similar to previously reported theta aurora 
ions. The fortunate orbital locations of the DMSP F6, 
NOAA 7, and NOAA 6 satellites allow a detailed analysis of the 
precipitating-particle populations responsible for both the sun- 
aligned arc and oval auroras. Specifically, NOAA 7 and DMSP F6 
cross the broad sun-aligned arc almost simultaneously in the north- 
ern hemisphere, with NOAA 7 crossing the arc 1500 km farther 
toward the dayside. During the arc crossing, NOAA 7 observes 
electron fluxes, tem; and accelerations similar to those ob- 
served by DMSP F6 but observes ion fluxes diminished by a factor 
of 50 in comparison with DMSP. Almost simultaneously, NOAA 6 





crosses the southern polar cap and observes flux levels in an appar- 
ent high-latitude arc comparable to those observed by DMSP. The 
results are consistent with, but supplementary to, previous observa- 
tions of high-latitude auroral observations and thus place meaning- 
ful constraints on emerging theoretical concepts of this phenome- 
non. 


5781 (AD-A—171266/0/XAB) Possible anticorrelation 
of polar mesospheric (noctilucent) clouds and aurorae. 
Master’s thesis. Carr, S.S. (Air Force Inst. of Tech., 
Wright-Patterson AFB, OH (USA)). mr 1986. 80p. 
( 7CI/NR—86-119T). NTIS, PC A05, AOl. 

The study of noctilucent clouds (NLC) is one century old, 
yet the origin and nature of these clouds is still uncertain. It is 
known that these clouds form in the cold, high latitude summer me- 
sopause region where temperatures can approach 110K. Their asso- 
ciation with the very cold air in this region supports the theory that 
they consist of water ice particles. It has been suggested that NLC 
are anticorrelated with aurorae since aurorally induced effects at or 
near the mesopause may lead to processes which retard or altogeth- 
er inhibit NLC formation. This study reviews some general charac- 
teristics of NLC, polar mesospheric clouds (PMC) and aurorae and 
then discusses several ways in which aurorae may interact with 
these clouds. 


5782 ee ee Thermosphere 
variations during high solar- and at 
Final report, 8 March 1982-30 September 1985. Forbes, J.M. 
(Boston Coll., fae MA (USA)). 30 Sep 1985. 76p. 
NTIS, PC A05/MF A0Ol 

‘Analyses of satellite accelerometer and rocket-grenade and 
pitot-tube data are performed to delineate the seasonal latitudinal 
variability of temperature and density between 80 and 120 km, and 
the latitude time dependence of temperature, density, and wind var- 
iability at satellite attitudes during geomagnetically disturbed condi- 
tions. A two cell pattern of neutral winds is inferred from the satel- 
lite data that intensifies and expands spatially in response to in- 


troughs, 
some of which remain quasi-stationary at high latitudes, and others 
which suggest wave propagation towards the equator. Monthly tab- 
ulations every 15 deg latitude of temperature, density, and pressure 
up to 120 km are provided which merge smoothly with the Air 
Force Reference Atmosphere in the 70-80 km height regime. Theo- 
retical calculations are utilized to provide estimates of tidal variabil- 
ity about the mean values contained in the tables. 


5783 (ESA-SP—35, pp v) Plasmoids in planetary mag- 
netic fields and the solar corona. Schindler, K. Jun 1985. 
NTIS, PC A1l2/MF A0Ol. 

From Future missions in solar, heliospheric and space plasma 
physics; Garmisch-Partenkirschen, West Germany (30 Apr le 

The formation and acceleration of plasmoids, observed 
laboratory, poe ern pa ng rch 
discussed. Results suggest that the formation and ejection of plas- 
moids is a dominant loss process for mass and energy accumulated 
in closed flux regions in the magnetic field of planets and stars, 
under nearly ideal MHD conditions. Formation occurs via an insta- 
bility if, during energy storage, nonideal plasma effects become im- 
portant. The instability is based on the attraction of parallel electric 
current. This phenomenon is a (partial) collapse of a portion of the 
plasma sheet. The accelerating forces arise from the change of to- 
ee ee ee 

tion. Observationally, the separation of space and time dependence 
is essential to study plasmoid magnetic topology, the three dimen- 
sional plasma structure including superthermal population and ionic 
composition, and the basic dissipation mechanism. 


5784 (BSA-SP—35, PP WY) ') Magnetosphere-ionospheric 
—> Faelthammar, Jun 1985. NTIS, PC A1l2/MF 
From Future missions in solar, heliospheric and space plasma 
physics; Garmisch-Partenkirschen, West SeS (30 Apr 1985). 
Magnetosphere-ionosphere coupling, and the role of Birke- 
land currents, magnetic field aligned electric fields, and Alfven 
waves are discussed. In addition to transporting energy and mo- 
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mentum between the magnetosphere and the ionosphere, the Birke- 
land current cause a redistribution of matter within and between 
these regions. They do so directly via exchange of charge carriers, 
and indirectly via instabilities and acceleration processes that they 
excite in the plasmas. The spatial distribution of magnetic field 
aligned electric fields, and the way they are supported are unclear. 
Changes in electric fields and plasma convection are communicated 
between the magnetosphere and the ionsophere by Alfven waves. 
Observations of high power low frequency noise, which fits an 
Alfven wave discription, and which has a net downward Poynting 
flux of 100 million W integrated over the auroral regions are re- 
ported. Individual Alfven waves, upward and downward propagat- 
ing, are observed. Oblique Alfven waves are a key feature of a 
model for auroral arc formation. 


5785 (ESA-SP—35, pp v) Generation of field-aligned 
current structures at substorm onsets. Roux, A. Jun 1985. 
NTIS, PC A12/MF A0O1. 


From Future missions in solar, heliospheric and space plasma 
physics; Garmisch- West Germany (30 Apr 1985). 

The sharp transition between tail and dipole-like magnetic 
configurations which develops prior to the onset of magnetospheric 
substorms is discussed. It is shown that this boundary is unstable to 
westward traveling waves which are fed at the expense of azimuth- 
aly drifting energetic ions in the restored dipolar configuration. 
Evidence that the surges observed simultaneoulsy on the ground 
are the projection along ic field lines of this distorted 
(unstable) boundary is given. Medium scale field aligned current 
structures are shown to develop as a result of this instability proc- 
ess and to tend to cascade towards smaller scale structures. Elec- 
tron acceleration correlates very well with these small scale struc- 
tures. 


5786 (LA—10866) Review of mesopheric cloud physics. 
Sandford, M.T. II. (Los Alamos National Lab., NM 
(USA)). Oct 1986. Contract W-7405-ENG-36. 23p. NTIS, 
PC A02/MF AO1; 1; GPO Dep. File Number DE87002235. 

Long-lived ice clouds form in the mesosphere as a result of 
the deposition of small particles that serve as condensation nuclei. 
Very small particles are present naturally in the mesosphere and 
probably result from the entry of cosmic (meteoritic) debris. The 
natural particle layer initiates nucleation of an optically thin (tau ~ 
10-5), “noctilucent” ice cloud (NLC) only in certain circumstances. 
Particles deposited by the exhaust of solid-fueled rockets, and by 
ablation of re-entering objects, are larger than the naturally occur- 
ring ones and have been found to cause nucleation of a thicker (tau 
= 0.1) mesospheric cloud in nearly all circumstances. The physical 
processes effective in forming mesospheric clouds differ markedly 
from those that are responsible for cloud formation in the strato- 
sphere and troposphere. The formation process is undoubtedly simi- 
lar for both natural and artificial mesospheric clouds, but there are 
important differences that are not understood. Results from obser- 
vations of naturally formed clouds and artificial clouds formed in- 
advertently by rocket launches and re-entries may be used to test 
theories of the formation process and will permit diagnostic meth- 
ods to be optimized before an experimental campaign is mounted. 
52 refs. 


(N—86-27834) Investigation of the dayside bound- 
magnetosphere. 


ary region of the Final Technical Report, 1 
May 1979-31 March 1985. Crooker, N. (California Univ., 
Los Angeles (USA)). Jun 1985. 7p. (NASA-CR—177275). 
NTIS, PC A02/MF AOl1. 

The region near the dayside boundary of the magnetosphere 
is of particular interest mainly because it is the most likely site for 
solar wind energy transfer. Exactly where and how this transfer 
occurs is one of the basic problems of magnetospheric physics. The 
global nature of the energy transfer is addressed in this research. In 
order to test whether energy transfer affects the large scale plasma 
flow in the magnetosheath, global properties of the magnetosheath 
were analyzed and compared to models with no energy transfer. 
Also, global models of merging sites on the magnetopause were 
modeled with the aid of the magnetosheath models. Since energy 
transfer and intrinsic magnetosheath properties depend upon the 
orientation of the interplanetary magnetic field (IMF), it was essen- 
tial to have an IMF monitor for these studies. In the course of 
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using ISEE 3 in this role, statistical studies were performed to test 
the accuracy of using data from an orbit so far upstream. Global 
mas of the magnetosheath energetic ion population, magnetic 


field strength and orientation, and flow pattern, determined with 
ISEE data are summarized. 


5788 Antisymmetric standing wave structure associated 
with the compressional PC 5 pulsation of November 14, 1979. 
Takahashi, K.; Higbie, P.R. (Los Alamos National Labora- 
tory, Los ‘Alamos, New Mexico). Journal of Geophysical Re- 
seattle 91: No. A10, 11163-111(1 Oct 1978). 

Model calculations are performed to explain ion and electron 
flux pulsations observed at geostationary orbit in association with 
the compressional Pc 5 magnetic pulsations of November 14, 1979. 
The amplitude of the flux perturbation is calculated based on the 
observed value of the wave frequency, the azimuthal wave number, 
and the average distribution f(W, a) of the particles, for assumed 
forms of a standing wave structure along the ambient magnetic 
field. A theory developed by Southwood and Kivelson is followed 
to calculate the changes in energy and the location of the guiding 
center, which are experienced by particles in a given wave, and the 
consequential modulation of particle fluxes. It is found that if the 
compressional magnetic field component b/sub parallel/ of the 
wave has a symmetric structure about the equator, net acceleration 
of the particles contributes significantly to the total amplitude of 
flux pulsations: whereas if b has an antisymmetric structure, the 
total energy is conserved with the exchange of perpendicular and 
parallel energy leading to the modulation of the pitch angle distri- 
bution as the dominant cause of the flux pulsation. 
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REFER ALSO TO CITATION(S) 3616, 4281, 4335, 4336, 4465, 4472, 4807, 
4916, 4941, 4944, 5967, 5980, 6147 


5789 (AAEC/E—623) SPUTLIB II - a revised version 
of the Maxwellian-averaged rates of sputtering. Cook, J.L.; 
Rose, E.K. (Australian Atomic Energy Commission Re- 
search Establishment, Lucas Heights). Feb 1986. 33p. NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE87700057. 

The average sputtering rate over an incidental Maxwellian 
distribution is tabulated as a function of temperature in the ADL-1 
format. Data for twenty-one target materials is presented together 
with the laws governing the extrapolation procedure. The nuclides 
covered are Be, C, Al, Si, Sc, Ti, V, Cr, Fe, Co, Ni, Cu, Zn, Zr, 
Nb, Mo, Rh, Ag, Ta, W and Au. 


5790 (AD-A—170859/3/XAB) Low-energy collisions of 
excited atoms. Final report, 1 May 1985-30 April 1986. 
Neynaber, R.H.; Tang, S.Y. (La Jolla Inst., CA (USA)). 14 
May 1986. 5p. NTIS, PC A02/MF AO1. 

The report describes molecular-beam studies of ion pair pro- 
duction, chemi-ionization, and measurements of the fraction of ex- 
cited Na atoms in a composite beam or gas of ground-state and ex- 
cited Na atoms. Some of the experiments involved laser-excited Na 
as a reactant. Included are investigations of excited Na-Na, Na-Cl, 
metastable He-Li, Li-Cs, and Li-excited Na systems. 


5791 (CONF-860993—1) Radiation from channeled elec- 
trons and positrons. Datz, S.; Berman, B.L.; Pantell, R.H.; 
Kephart, J.O. (Oak Ridge National Lab., TN (USA); 
George Washington Univ., Washington, DC (USA). Dept. 
of Physics; Stanford Univ., CA (USA). Dept. of Electrical 
Engineering). 1986. Contract AC05-840R21400. 19p. NTIS, 
PC A02/MF A0O1; 1; GPO Dep. File Number DE87001687. 
From SPIG '86: international symposium and summer school 

on the physics of ionized gases; Sibenik, Yugoslavia (1 198 
oudling radiation is generally dunatved a allie ae = 
radiative transitions between bound states in a continuum potential. 
The concept of the continuum potential is used in connection with 
the channeling (directed motion) of heavy, positively charged parti- 
cles penetrating crystals along a low-index axial or planar direction. 
If a positively charged particle is injected into a crystal at a small 
angle with respect to an atomic row (a crystal axis), it will undergo 
a set of small-angle correlated collisions which steer the particle 


away from the row. The potential experienced by such particles is 
described by that of a continuous charge distribution made up from 
the atomic potentials in the row. The various kinds of channeling 
radiation which have been observed are outlined and some exam- 
ples of each type are given. The experiments discussed come from 
two institutions: the work from about 10-100 MeV was carried out 
at Lawrence Livermore National Laboratory and the work at 4 
MeV was done at Aarhus University, Denmark. 17 refs., 9 figs., 3 
tabs. 


5792 (CONF-860993—2) Dielectronic recombination of 
multiply charged ions. Datz, S.; Dittner, P.F.; Fou, C.M.; 
Miller, P.D.; Pepmiller, P.L. (Oak Ridge National Lab., TN 
(USA); Delaware Univ., Newark (USA). t. of Physics). 
1986. Contract AC05-840R21400. 16p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE87001688. 
From SPIG ‘86: international symposium and summer school 
on the —_— of ionized gases; Sibenik, Yugoslavia (1 Sep 1986). 
ielectronic recombination has been measured for a number 
of Na-like, Li-like, Be-like, and B-like ions. We observe the amount 
of electron capture attending the passage of MeV/nucleon beams 
through a collinear, magnetically confined space-charge-limited 
electron beam as a function of relative energy. We compare the re- 
sults with present theory including field enhancement effects and 
speculate on future work with more highly charged ions. 11 refs., 
12 figs., 1 tab. 


5793 (CONF-861114—11) Autodetachment spectroscopy 
of metastable negative ions. Kvale, T.J.; Compton, R.N.; 
Alton, G.D.; Thompson, J.S.; Pegg, DJ. (ak Ridge Na- 
tional Lab., TN (USA); Tennessee Univ., Knoxville (USA)). 
1986. Contract ACO05-840R21400. 12p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE87000745. 

From 9. international conference on application of accelera- 
tors in research and industry; Denton, TX, USA (10 Nov 1986). 

This paper is a review of some of our recent measurements 
on the metastable negative ions, Be™ and He”, using the technique 
of fast-beam autodetachment spectroscopy. 7 refs., 5 figs. 


5794 (CONF-861114—15) Atomic physics experiments 
with stored cooled heavy ion beams. Datz, S. (Oak Ridge Na- 
tional Lab., TN (USA). 1986. Contract AC05-840R21400. 
26p. NTIS, PC A03/MF A01; GPO Dep. File Number 

DE87001 835. 

From 9. international conference on application of accelera- 
tors in research and industry; Denton, TX, USA (10 Nov 1986). 

The wide ranging interest in the development of heavy ion 
synchrotrons with electron beam cooling is evident from the 
number of projects presently under way. Although much of the ini- 
tial motivation for these rings stemmed from nuclear and particle 
physics, a considerable amount of atomic physics experimentation is 
planned. This paper surveys some of the new opportunities in 
atomic physics which may be made available with storage ring sys- 
tems. 25 refs., 3 tabs. 


5795 (CONF-8404190—, pp 2-33) Inelastic electron 
scat (and photon absorption) from small spheres (30-300 A). 
Apell, P.; Rendell, R. Apr 1986. NTIS, PC A19/MF AOl1. 
File Number DE85010579. 

From Werner-Brandt workshop on penetration phenomena: 
inelastic near-surface interactions; Oak Ridge, TN, USA (12 Apr 
1984). 

; A classical explanation of inelastic electron scattering from 
small spheres (30-300 A) is given. 


5796 (CONF-8404190—, pp 35-43) Energy loss by swift 
electrons to metallic layers in aloof geometry. Forstmann, F. 
Apr 1986. NTIS, PC A19/MF AOl. File Number 
DE85010579. 

From Werner-Brandt workshop on penetration phenomena: 
inelastic near-surface interactions; Oak Ridge, TN, USA (12 Apr 
1984). 

: The author wants to demonstrate that the problem of stop- 
ping power for charged particles, which are near to conducting 
surfaces, is in an exact way related to the problem of metal optics. 
The author then gives a simple exact relation between stopping 





power and reflection coefficient. The calculation of the reflection 
coefficient is discussed in the hydrodynamic approximation, which 
is capable of including in a straight-forward manner the excitation 
of charge density perturbations near the surface, damping of plasma 
waves, excitation of band transitions via a measured dielectric func- 
tion epsilon (omega), retardation of the field propagation. The elec- 
tromagnetic fields excited by an incoming wave near the surface 
derived from the hydrodynamic approximation are compared to 
those derived by the most sophisticated electron gas calculation. 
The fields agree in all characteristic properties even when the sur- 
face model is kept extremely simple. Therefore, there is no doubt 
that also the stopping power will be given correctly by this ap- 
proach. 


5797 (CONF-8404190—, pp 45-69) Notes on the inelas- 
tic scattering of fast electrons in the aloof geometry. Batson, 
P.E. (IBM Thomas J. Watson Research Center, Yorktown 
Heights, NY). Apr 1986. NTIS, PC A19/MF AOl. File 
Number DE85010579. 

From Werner-Brandt workshop on penetration phenomena: 
inelastic near-surface interactions; Oak Ridge, TN, USA (12 Apr 
1984 

, Experimental results of inelastic scattering of fast electrons 
from small spheres are compared with theoretical calculations. The 
experiments were done in a commercially available Scanning Trans- 
mission Electron Microscope. 


5798 (CONF-8404190—, FP. 90-97) EELS and images of 
GaAs (110) surfaces. Milne, R.H.; Howie, A. (Univ. of Cam- 
bridge, England). Apr 1986. NTIS, PC A19/MF AO1. File 
Number DE85010579. 

From Werner-Brandt workshop on penetration phenomena: 
inelastic near-surface interactions; Oak Ridge, TN, USA (12 Apr 
1984 

. The recent developments in Reflection Electron Microscopy 
(REM) have renewed interest in the interaction of high energy 
electron beams with surfaces at glancing angle. Here a Scanning 
Transmission Electron Microscope (STEM) has been used to image 
surfaces of cleaved GaAs(110) crystals and to examine the energy 
losses incurred by the electrons. 4 references, 3 figures. 


5799 (CONF-8404190—, pp 98-110) Electron excitation 
of dielectric wedges. Garcia-Molina, R.; Gras-Marti, A.; 

Ritchie, R.H. (Univ. of Alicante, Spain). "Apr 1986. NTIS, 
PC A19/MF AO1. File Number DE85010579. 

From Werner-Brandt workshop on penetration phenomena: 
inelastic near-surface interactions; Oak Ridge, TN, USA (12 Apr 
1984). 

’ Recent experimental data of Electron Energy Loss Spec- 
trometry of the interaction between small crystallites and beams 
travelling at a fixed beam-solid surface distance are analyzed in 
terms of the surface and bulk excitation modes of parabolically 
shaped wedges. The probability of excitation of the surface modes 
is calculated for an electron travelling parallel to the wedge sur- 
face, either outside or inside the dielectric wedge. The main fea- 
tures of available experimental data for MgO crystallites can be ex- 
plained by the theory. 8 figures. 


5800 (CONF-8404190—, pp 111-132) Electron energy 
surface 


loss spectroscopy applied to studies. W. Smtean 7 As 
Apr 1986. NTIS, PC Ai19/MF AOl1. 
DE85010579. 

From Werner-Brandt workshop on penetration phenomena: 
inelastic near-surface interactions; Oak Ridge, TN, USA (12 Apr 
1984). 

, The application of Electron Energy Loss Spectroscopy to 
study the geometric, chemical, and electronic properties of solid 
surfaces is addressed in this paper. The method used is the analysis 
of characteristic energy loss features in scattered electron energy- 
spectrum associated with surface vibrations or electronic excita- 
tions. 15 references. 


File Number 


5801 (CONF-8404190—, pp 148-150) Aloof scattering 
of low-energy electrons near a submicron sphere. Ferrell, 
T.L. Apr 1986. NTIS, PC A19/MF A01. File Number 
DE85010579. 
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From Werner-Brandt workshop on penetration phenomena: 
inelastic near-surface interactions; Oak Ridge, TN, USA (12 Apr 
1984 

" The authors consider an electron moving at constant veloci- 
ty in the z direction with speed v << c at distance x/sub x/ > a 
from the center of a sphere of radius a. The sphere is assumed to be 
sufficiently small that electrodynamic retardation effects are negligi- 
ble, and the response of the sphere at angular frequency omega is 
characterized by the local dielectric function epsilon (omega). The 
data of epsilon (omega) is obtained from measurements of the bulk 
optical properties, e.g., reflectivity and absorption coefficient meas- 
urements. 2 references. 


5802 (CONF-8404190—, pp te Theory of inelas- 
tic atom-surface Manson, J.R. (Clemson Univ., 
SC). Apr 1986. NTIS, PC A19/MF AOl. File Number 
DE85010579. 

From Werner-Brandt workshop on penetration phenomena: 
inelastic near-surface interactions; Oak Ridge, TN, USA (12 Apr 
1984). 

This paper reviews a few aspects of inelastic scattering of 
low energy atoms by solid surfaces. The technique of atom-surface 
scattering has some remarkable advantages for investigating surface 
phonons and the most important are, (1) single phonon processes 
are dominant over a large range of conditions, (2) Rayleigh waves 
give surprisingly strong signals, and (3) kinematical focusing and in- 
elastic resonances can be used to select and enhance the intensities 
due to certain vibrational modes. 18 references. 


5803 (CONF-8404190—, pp 184-228) Surface spectros- 
copy using inelastic scattering of He atoms. Doak, R.B. (AT 
& T Bell Labs., Murray Hill, NJ). Apr 1986. NTIS, PC 
A19/MF A01. File Number DE85010579. 

From Werner-Brandt workshop on penetration phenomena: 
inelastic near-surface interactions; Oak Ridge, TN, USA (12 Apr 
1984 

. A low energy (~0 meV) neutral helium atomic beam has 
been scattered from crystal surfaces. Energy gain and face phonons 
may be measured by time-of-flight analysis of single phonon scatter- 
ing dominates, allowing the frequency and wave vector of individ- 
ual surface phonons to be determined and their dispersion relations 
plotted. Resonant interaction with bound states of the helium in the 
surface potential well is found to greatly affect the inelastic scatter- 
ing cross-sections. 23 references, 27 figures. 


5804 (CONF-8404190—, pp 292-301) Electronically in- 
duced sputtering and ion etching of viruses. Boring, J.W. 
(Univ. of Virginia, Charlottesville). Apr 1986. NTIS, PC 
A19/MF AO1. File Number DE85010579. 

From Werner-Brandt workshop on penetration phenomena: 
inelastic near-surface interactions; Oak Ridge, TN, USA (12 Apr 
1984 

: This discussion is composed of two parts: (1) A summary of 
the work that has been done on the processes that lead to the sput- 
tering of insulating solids, and (2) the results of using ions as a tech- 
nique to etch viruses so that information can be gained about their 
structure by viewing them in the transmission electron microscope. 
. 


5805 (CONF-8404190—, pp 308-309) Cluster ion im- 
pacts on solids. Friedman, L.; Beuhler, R.J. (Brookhaven 
National Lab., Upton, NY). Apr 1986. NTIS, PC A19/MF 
A01. File Hecker DE85010579. 

From Werner-Brandt workshop on penetration phenomena: 
inelastic near-surface interactions; Oak Ridge, TN, USA (12 Apr 
1984). 

, Experimental methods for the production of cluster ions by 
expansion of weakly ionized plasmas through a supersonic nozzle 
and skimmer were described. Techniques for the production of rel- 
atively narrow mass distributions of singly charged ions containing 
as many as thousands of molecules of Hydrogen, Argon, Water, Al- 
cohols and Hydrocarbons were reviewed with an explanation of 
the dependence of the mean cluster ion size on stagnation condi- 
tions in the ion source and the orifice geometry in nozzle or free jet 
expansions. Diagnostic techniques for the mass analysis and detec- 
tion of these high molecule weight cluster ions were reviewed. A 
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description of the BNL 400 kilovolt post-acceleration detection 
system and the advantages of secondary electron pulse distributions 
were presented and discussed. The application of energetic cluster 
ion impacts for deposition of large amounts of translational energy 
in thin films and solid surfaces was the main topic of the presenta- 
tion. Cluster ions can be used to generate assemblies of atoms in 
solid surfaces with energies determined by available acceleration fa- 
cilities. The production of assemblies of thousands of atoms with 
energies of in excess of several hundred volts per atom is readily 
achieved. The consequence of the ability of generate high energy 
densities is among other things the production of craters, cavities 
and in thin films holes of sizes that are smaller than those achieva- 
ble by atomic ion bombardment and wet etching techniques. Exam- 
ples of such results were presented showing holes in thin carbon 
films obtained by transmissions electron microscopy. 


5806 (CONF-8404190—, pp 310-323) Wakes in large 
hydrocarbon molecules. Bissinger, G. (East Carolina Univ., 
Greenville, NC). Apr 1986. NTIS, PC A19/MF AO1. File 
Number DE85010579. 

From Werner-Brandt workshop on penetration phenomena: 
inelastic near-surface interactions; Oak Ridge, TN, USA (12 Apr 
1984). 

, Electron capture-and-loss-to-the-continuum processes (ECC 
and ELC, respectively) for a fast projectile traversing atomic, mo- 
lecular or solid targets produces a forward directed beam of elec- 
trons roughly velocity matched with projectile, i.e. v/sub e/ ~ v/ 
sub p/. These continuum electrons, detected at — O/sup 0/, form a 
cusp. Cups shapes for atomic gas and solid targets differ in their 
skewness and widths. There is also a difference in skewness, width 
and cross sections between ELC and ECC cusps for atomic (and 
molecular) gas targets. These cusp shape differences are a clue to 
the physical origin of the continuum electrons. In an attempt to un- 
derstand the difference in cusp shapes between atomic and solid 
targets, the authors have bridged the gap by systematically varying 
target size, using hydrocarbon (C/sub m/H/sub n/) molecular gas 
targets ranging from m = 1 to m = 7. 11 references, 5 figures, 1 
table. 


5807 (CONF-8608108—3) Systematics of energy levels 
and other properties of highly charged ions. Manson, S.T.; 
Inokuti, M.; Theodosiou, C.E. (Georgia State Univ., Atlanta 
(USA). Dept. of Physics and Astronomy; Argonne National 
Lab., IL (USA); Toledo Univ., OH (USA). Dept. of Phys- 
ics and agar 1986. Contract W-31-109-ENG-38. 8p. 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE87001526. 

From International seminar on dynamic processes of highly 
charged ions; Susono, Shizuoka-ken, Japan (21 Aug 1986). 

Our knowledge of energy levels and other properties of 
highly charged ions is often required to interpret the complex phe- 
nomena which occurs in collisions of these highly charged ions. In 
this paper we report on our initial efforts to understand the system- 
atics of the properties of highly charged ions. This effort is based 
on the use of (relatively) simple central-field calculations, which, as 
shall be shown, are surprisingly accurate for highly charged ions. 
We stress the point of view that diverse observable data can be rep- 
resented in terms of a small set of key numerical parameters (e.g., 
phase shifts, oscillator strength densities, and amplitudes at the nu- 
cleus). The variation of such parameters from one ion species to an- 
other lends itself to easy and instructive mapping using realistic 
atomic models. By mapping these parameters throughout the peri- 
odic system and for all ionic charges, one can establish trends that 
will form a reliable basis for predicting unmeasured properties of 
ions. In addition, this survey is useful for establishing to what 
extent such well-known spectral features as Cooper zeros and shape 
resonances, sO important in neutral atoms, control the spectral be- 
havior of ions. 14 refs., 3 figs. 


5808 (DOE/ER/10487—T1) High resolution spectrosco- 
py in the quasi continuum. Final report. Janda, K.C. (Pitts- 
burgh Univ., PA (USA). Dept. of Chemistry). 30 Oct 1986. 
Contract AS03-79ER 10487. 10p. NTIS, PC A02/MF AOI; 
1; GPO Dep. File Number DE87002033. 

Studies of the spectroscopy of vibrationally metastable mole- 
cules are briefly described. The research concentrates on two types 
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of molecules, complexes involving ethylene and rare gas atoms 
bonded to halogen molecules. (WRF) 


Anderson, L.W. 

t. of Physics). Jul 1986. 
S, PC A03/MF A011; 

GPO Dep. File Number DE87 17. 

The development of an optically pumped polarized *Na 
target is discussed. The three categories of research are: (1) elec- 
seen aoa ddaanten ofthe ita-dias wweell alin thaliana 
radiation trapping on the polarization that can be produced in an 
Oe TS eS Ee i aa, ee 
change collisions in the polarization of a fast H® beam formed by 


charge transfer as an H* beam passes through a polarized alkali 
target. 90 refs., 7 figs. 


5810 (FIAS-R—161) [- three-body problem: the 
electron system. Weigold, E. (Flinders Univ. of 
South Australia, Bedford Park | Inst. for Atomic Studies). 
Jul 1985. 17p. NTIS (US Sales Only), PC A02/MF AO1. 
File Number DE87700058. 

Triple differential cross sections for the ionization of atomic 
hydrogen in the intermediate energy regime are discussed in terms 
of theoretical approximations based on the Born series (B1, B2, 
EBS, and DWBA) and on the multple scattering expansion 
(DWIA). First order plane wave theories are incapable of describ- 
ing the data, and the inclusion of higher order effects is essential. 
The impulse approximation works very well in the high momentum 
transfer region, whereas the Born series approach works best in the 
region of very small momentum transfer. Some fundamental diffi- 
culties remain in the intermediate region. 


5811 (FIAS-R—169) Electron momentum spectroscopy 
of lead. Frost, L.; Mitroy, J.; Weigold, E. (Flinders Univ. of 
South Australia, Bedford Park. for Atomic Studies). 
Mar 1986. 28p. NTIS (US Sales Only), PC A03/MF AOl. 
File Number DE87700052. 

Results of electron momentum spectroscopy measurements 
on lead vapour at a total energy of 1000 eV are presented in con- 
junction with a theoretical analysis using relativistic structure cal- 
culations. The 6p~' transition is seen to be split, resulting in transi- 
tions to the 6p1/2 and 6p3/2 ion states. The measured branching 
ratio for these transitions is reproduced when a Multi-Configuration 
Dirac-Fock wavefunction is used for the target ground state. The 
measured momentum probability distributions for the 6p and 6s 
electrons agree with the orbital momentum distributions given by 
relativistic Dirac-Fock wavefunctions although distortion effects 
are evident at high momenta for the 6s“! transitions. 


5812 (FIAS-R—170) Electron momentum 5 
McCarthy, I.E. (Flinders Univ. of South Australia, Bedford 
Park. Inst. for Atomic Studies). Mar 1986. aes NTIS eg 
Sales Only), PC A02/MF AO1. File Number 

ee slienn cute unineme tetaocs GU AGA ae 
recoil momenta less than a few atomic units, the differential cross 
section for the non-coplanar symmetric (e,2e) reaction on an atom 
or molecule depends on the target and ion structure only through 
the target-ion overlap. Experimental criteria for the energy and mo- 
mentum are that the apparent structure information does not 
change when the energy and momentum are varied. The plane- 
wave impulse approximation is a sufficient description of the reac- 
tion mechanism for determining spherically-averaged squares of 
momentum-space orbitals for atoms and molecules and for coeffi- 
cients describing initial and final state correlations. 


5813 a Distorted wave impulse approxima- 
tion for symmetric (e,2e) measurements on helium. McCar- 
thy, ILE.; Mitroy, J. (Flinders Univ. of — Australia, 
Bedford Park. Inst. for Atomic Studies). Mar 1986. 7p. 


NTIS (US Sales Only), PC A02/MF AOI. File Number 
DE87700054 


The factorised Distorted Wave Impulse Approximation 
(DWIA) is used to analyze the momentum profiles of the non-co- 





planar symmetric (e,2e) transitions from the helium atom ground 
state to the He* n = 1 and n = 2 states. The overlap function used 
for the calculation of the DWIA cross section is derived from a 
very accurate configuration interaction wavefunction of the helium 
atom ground state. The DWIA cross sections provide a better fit to 
the experimental data than the equivalent Plane Wave Impulse Ap- 
proximation cross sections. 


5814 (FIAS-R—173) Knockout reactions in atomic and 
nuclear physics. McCarthy, I.E. (Flinders Univ. of South 
Australia, Bedford Park. Inst. for Atomic Studies). May 
1986. 27p. NTIS (US Sales Only), PC A03/MF AO1. File 
Number DE87700059. 

Invited paper given at the Saha Institute of Physics, Calcut- 
ta, January 1986. 

In a knockout experiment the momenta of a projectile before 
and after the collision and of a knocked-out particle are all meas- 
ured, so that the recoil momentum of the residual system is known 
by subtraction. The atomic (e,2e) experiments are very much more 
accurate and detailed than present nuclear experiments. The (e,2e) 
reaction on argon is used to illustrate the principles involved. Other 
experiments involve the (p,2p) and (e,e’p) reactions. 


5815 (IAE—3990/12) Variational method for three-par- 

ticle Coulomb systems and mesic molecule calculations. 

Frolov, A.M.; Ehfros, V.D.; Kolesnikov, N.N.; Kopylov, 

ue A. : Komitet po Ispol'zovaniyu Atomnoj 

‘gii SSSR, Moscow. Inst. Atomnoj Ehnergii). 1984. 

ep “dn Russian). NTIS (US Sales Only), PC A02/MF AOl1. 
i Number DE87700056. 

A variational method version has been developed for three- 
particle quantum-physics systems. Systems of basic functions for S 
and P states of mesic chi molecules have been constructed. A prob- 
lem of calculating excited S- and P states has been considered. For- 
mulae for arbitrary values of three-dimensional momentum L, cal- 
culated mesic Y molecule and helium atom binding energies are 
given. Binding energy values obtained for S states are comparable 
with the best precision calculations known in literature which per- 
mits to hope for obtaining required accuracy of excited P states of 
ddy and dtp mesic molecles. 14 refs. 


(IAE—4006/12) _—— resonance charge exchange 

atoms in excited states. 

Men’shikov, L.L; cece L.I. (Gosudarstvennyj Komi- 
tet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. 
Inst. Atomnoj Ehnergii). 1984. 32p. (In Russian). NTIS (US 
Sales Only), PC A03/MF AO1. File Number DE87700060. 
Charge exchange processes of hydrogen isotope mesic atom 

in excited states at low collision energies (10sup(-2) < or approxi- 
mately E < or approximately 1 eV) are considered. The calculated 
cross sections depend on the energy as approximately Esup(-1) and 
in the magnitude order reach the atomic ones (approximately 
10sup({-16) sm?). It is shown, the rates of charge exchange and 
moderation mesic atoms in excited states are comparable with cas- 
cade transition rates in ones, which must be taken into account 
while describing the muon catalysis process kinetics. 32 refs.; 6 figs. 


5817 (JAERI-M—85-125, pp 50-57) Polarization of 
foil-excited ions. Ishii, Keishi. (Kyoto Univ., Japan. on 
of Engineering). Aug 1985. NTIS (US Sales Only), PC 
A15/MF AOl. File Number DE87780024. (CONF- 
8501100—). 

From 1. joint seminar on atomic physics, solid state physics 
and material science in the energy region of tandem accelerators; 
Tokai, Ibaraki, Japan (9 Jan 1985). 

After brief survey of some characteristic features of optical 
radiation emitted from the foil-excited ions with emphasis on the 
polarization, this paper presents measurement of polarized photon 
emission from the foil-excited *He* ion in an external static electric 
field parallel to the ion beam. Strong asymmetry was observed 
when the direction of the external field is reversed. The results is 
interpreted in terms of coherent superposition of states of opposite 
parity. 
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(JAERI-M—85-125, pp 76-82) Charge states of 
fast heavy ions in solids; target atomic number dependence. 
Shima, Kunihiro. (Tsukuba Univ., Sakura, Ibaraki, Japan). 
Aug 1985. NTIS (US Sales Only), PC A15/MF AO0O1. File 
Number DE87780024. (CONF-8501100—). 

From 1. joint seminar on atomic physics, solid state physics 
and material science in the energy region of tandem accelerators; 
Tokai, Ibaraki, Japan (9 Jan 1985). 

Discussions were carried out on the origin of Zz (atomic 
number) dependent charge states with respect to projectile electron 
loss and capture process, and on relationship between the Z, de- 
pendence and that of mean charge states for heavy ions of 1 MeV/ 
u energy region. Present and previously reported results were ex- 
amined on the equilibrium charge distributions, 9-bar, of 120 MeV 
Cu, 25 and 40 MeV *Ci, 109 MeV Si and 59 MeV F ions. It was 
clarified that 9-bar became generally higher for lower Z2 depending 
on increasing energy, and osillatory behavior with energy-depend- 
ing amplitude was seen in 9-bar vs Zz. Discussions were carrid out 
on these phenomena and related matters. Z2 oscillations of 9-bar of 
fast heavy ions might be due to those of electron capture cross sec- 
tion into projectile K and L vacancies for high and intermediate 
charge states, respectively. A quantitative interpretation of the Z2- 
dependent 9-bar values is in progress based on collision process and 
observation of projectile x-ray. The 9-bar value dependency on Zz 
in ion passing foils and decrease of Z2 oscillation amplitude with 
increasing collision energy were quite similar to the Z, dependence 
in stopping powers or in effective charge states estimated from 
stopping powers. But there was some discrepancies in the Z2 oscil- 
lation of 9-bar and that of stopping powers. (Takagi, S.). 


5819 (JAERI-M—85-125, pp 151-155) Inelastic re- 
sponse in inhomogeneous many-electron system. Kitagawa, 
Mitsuo. (North Shore Coll., Atsugi, wa, Japan). Aug 
1985. NTIS (US Sales Only), PC A15/MF AOl. File 
Number DE87780024. (CONF-8501100—). 

From 1. joint seminar on atomic physics, solid state physics 
and material science in the energy region of tandem accelerators; 
Tokai, Ibaraki, Japan (9 Jan 1985). 

The outline is described of the theoretical results for the di- 
electric function epsilon in inhomogeneous many-electron system 
and also the outline that from the lowest order approximation of 
the inverse dielectric function epsilon™! obtained by use of epsilon 
we can derive the formula corresponding to the local density ap- 
proximation phenomenologically used in stopping power theory. In 
the discussions, we deal with the ground state of many-electron 
system. (Mori, K.). 


5820 (JAERI-M—85-125, pp 156-164) High 
electronic excitation under heavy ion bombardment. 


density 
Itoh, N. 
(Nagoya Univ., Japan. Faculty of Engineering). Aug 1985. 
NTIS (US Sales Only), PC A15/MF AOl. File Number 
DE87780024. (CONF-8501100—). 

From 1. joint seminar on atomic physics, solid state physics 
and material science in the energy region of tandem accelerators; 
Tokai, Ibaraki, Japan (9 Jan 1985). 

Upon the interaction of heavy ions with a solid, the energy 
possessed by the impinging ions is imparted to the solid in the form 
of the kinetic energy of nuclei and the electronic excitation energy. 
In this paper, the atomic displacement induced by electronic excita- 
tion is discussed. Since the energy imparted to electronic excitation 
by energetic ions is about 10° times as much as that imparted to the 
kinetic energy of nuclei, the atomic displacement induced by elec- 
tronic excitation dominates in the materials in which this process is 
effective. The atomic displacement induced by electronic excitation 
has been well known, but recently, it has attracted attention anew 
because the recombination-induced defects in semiconductors arise 
from the same origin. In this review, the general concept of the 
atomic displacement induced by electronic excitation is first dis- 
cussed. Then, the experimental results on its process in the tracks of 
energetic heavy ions and in laser-irradiated surface layers are pre- 
sented. Finally, its possible mechanism is surveyed. The present 
state of the understanding of the phenomena of atomic displace- 
ment induced by high density electronic excitation is shown. (Kako, 
I). 
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5821 (JINR—E-7-85-656) Characterization of multiple 
ionization reer by means of Auger spectra measured in 
Ne**, Ne? & (5.5 MeV/u)-Ne collisions. Kadar, I.; Ricz, 
S,; cies, V.A.; Varga, D.; Vegh, J.; Berenyi, D.; 
Hock, G.; Sulik, B. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Nuclear Reactions; Magyar Tudo- 

manyos Akademia, Debrecen. Atommag Kutato Intezete). 
1985, Tp. NTIS is (US Sales Only), PC A02/MF AO1. File 
Number DE86704147. 

Submitted to the journal Phys. Lett. . 

Ionization probabilities per electron for the L-shell and sepa- 
rately for the 2s and 2p subshells of reon in the 5.5 MeV/u Ne*, 
Ne’, and Ar®*-Ne collisions were determined. Significant differ- 
ences between the vacancy production and ionization probabilities 
in the L-shell have been found indicating the nonnegligibility of ex- 
citations to higher shells in these processes. 16 refs.; 2 figs. 


5622 (JINR-R—2-84-870) Two-dimensional hydrogen 
atom. Expansions of the polar and parabolic bases in the con- 
tinuous spectrum. Davtyan, L.S.; Pogosyan, G.S.; Ter-An- 
tonyan, V.M.; Sisakyan, A.N. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Theoretical Physics; Ere- 
vanskij Fizicheskij Inst. (USSR)). 1984. 12p. (in Russian). 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE87700055. 

In the region of continuous spectrum the expansions of the 
parabolic basis of a two-dimensional hydrogen atom on the polar 
basis and the inverse expansion have been found. The connection 
between these expansions and the corresponding expansions in the 
dincrete spectrum is also analysed. The group-theoretical meaning 
of the two-dimensional Coulomb scattering phase is established. 14 
refs.; 2 figs. 


5823 (LBL—22096) Measurement of the Lamb shift in 
heliumlike uranium (U*%* ). Gould, H.; Munger, C.T. (Law- 
rence Berkeley Lab., CA (USA)). Aug 1986. Contract 
ACO03-76SF00098. 1ip. (CONF-860833—3). NTIS, PC A02/ 
MF AO1; 1; GPO Dep. File Number DE87001722. 

From 10. international conference on atomic physics; Tokyo, 
Japan (25 Aug 1986). 

The production in 1983 of a beam of bare U®** at the Law- 
rence Berkeley Laboratory's Bevalac, the Bevatron and Super- 
HILAC operating in tandem, demonstrated the feasibility of experi- 
ments using few-electron uranium. In 1984 x rays from radiative 
electron capture into the K shell of uranium was observed by 
Anholt et al., and in the same year x rays from n = 2 > n = 1 
transitions in hydrogenlike uranium (U**) and heliumlike uranium 
(U**) were observed by Munger and Gould. This article discusses 
our recent measurement of the Lamb shift in heliumlike uranium. 
Our value of 70.4 (8.1) eV for the one-electron Lamb shift in urani- 
um is in agreement with the theoretical value of 75.3 (0.4) eV. 20 
refs., 5 figs. 


5824 (UCRL—53768) Electrical conductivity and equa- 
tion of state of liquid nitrogen, oxygen, benzene, and 1-butene 
shocked to 60 GPa. Hamilton, D.C. (Lawrence Livermore 
National Lab., CA (USA)). 8 Oct 1986. Contract W-7405- 
ENG-48. 169p. NTIS, PC A08/MF A011; 1; GPO Dep. File 
Number DE87002364. 

Measurements are reported for the electrical conductivity of 
liquid nitrogen (Nz), oxygen (O2) and benzene (CsHe), and Hugon- 
iot equation of state of liquid 1-butene (C,Hs) under shock com- 
pressed conditions. The conductivity data span 7 x 10~* to 7 x 10? 
0-*cm™! over a dynamic pressure range 18.1 to 61.5 GPa and are 
discussed in terms of amorphous semiconduction models which in- 
clude such transport phenomena as hopping, percolation, pseudo- 
gaps, and metallization. Excellent agreement is found between the 

ion-of-state measurements, which span a dynamic pressure 
range 12.3 to 53.8 GPa, and Ree’s calculated values which assume a 
2-phase mixture consisting of molecular hydrogen and carbon in a 
dense diamond-like phase. There is a 2-1/2 fold increase in the ther- 
mal pressure contribution over a less dense, stoichiometrically 
equivalent liquid. 90 refs., 48 figs., 8 tabs. 
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5825 Molecular beam lectron spectroscopy and 
femtosecond intramolecular dynamics of H.O* and D.O*. 
Reutt, J.E.; Wang, L.S.; Lee, Y.T.; Shirley, D.A. (Materials 
and Molecular Research Division, "Lawrence Berkeley Lab- 
oratory and Department of Chemistry, University of Cali- 
fornia, Berkeley, California 94720). Journal of Chemical 
Physics; 85: No. 12, 6928-6939(15 Dec 1986). 

The 584 A photoelectron spectra of supersonic molecular 
beams of H2O and D,O have been obtained with improved resolu- 
tion. The ic constants of the X 7B, and A-italic-tilde 
2A, state ions, including w°,, x°/sub 11/, w%2, x°/sub 22/, and x°/ 
sub 12/, are reported. For the first two electronic states of the ion, 
precise line splittings were evaluated with a least squares fitting 
procedure, employing sums of empirical instrument response func- 
tions and a linear background. A simulation of the vibrational mani- 
folds of the B-italic-tilde 7B, state ions with combination progres- 
slanan tn ths eqhadeatepebiiniad anita vv aad ac Uae tana 
the diffuse photoelectron bands observed for both H2O and D.O. 
Autocorrelation functions were calculated from the photoelectron 
bands of all three electronic states. The B-italic-tilde 7B, state cor- 
relation functions exhibit ultrafast decay, occurring on a 10™%* s 
time scale. The vz motion appears to define the decay in the corre- 
lation function. This behavior supports a previously proposed B- 
italic-tilde *B,—A-italic-tilde 7A: curve-crossing model for the 
nonradiative relaxation of the B-italic-tilde 7B. state ions. 


5826 State- tate-to-state study of the electron transfer reac- 

tions N* Z(X,v' = 0—2)+Ar(*S))—N,(X,v)_ +Ar* CP/sub 

oo Liao, C; Xu, R.; Ne; C.Y. (Ames Laboratory, U. 
ent of Energy and Department of Chemistry, 

tn State University, Ames, Iowa 50011). Journal of 

Chemical Physics; 85: No. 12, 7136-7145(15 Dec 1986). Con- 

tract W-7405-ENG-82. 

Relative vibrational-state-selected total cross sections o-/sub 
v//sub '/, v’ = O—2, for the reaction N*2(X,v’ = O— 
2)+Ar(1So)—>Ne(X,v +Art(?P/sub 3/2,1/2/) [reaction (1)], over 
the center-of-mass collisional energy (E/sub c.m./) range of 1.2— 
320 eV have been determined using the crossed ion—neutral beam 
photoionization apparatus. The experimental results at E/sub c.m./ 
= 1.2—40 eV are in agreement with those obtained in previous ex- 
perimental and theoretical studies, indicating that o» is substantially 
less than o; and o2. As E/sub c.m./ is increased, ao» becomes com- 
parable to o1 and o» in the E/sub c.m./ range of —140—200 eV. 
At E/sub c.m./ = 260 and 320 eV, the cross sections are in the 
order 0o>01>0%2. The fractions of Ar*(?P;/sub //2) resulting 
from reaction (1), X/sub v//sub '//sub —>//sub 1/2/, v’ = 0—2, at 
E/sub c.m./ = 4—320 eV have been measured by the charge ex- 
change method. The measurement shows that the Ar* product ions 
are predominantly(approx. >80%) formed in the *P3/sub //2 state, 
an observation qualitatively in accord with the predictions of semi- 
classical multistate calculations. The predicted values for X/sub v// 
sub '//sub —//sub 1/2/, v' = 0—2, at E/sub c.m./ = 8, 20, and 40 
eV are higher than the experimental values. 


5827 Rotational adiabatic switching of asymmetric top 
molecules. Patterson, C.W.; Smith, R.S.; Shirts, R.B. (Theo- 
retical Division, Los Alamos National Laboratory, Los 
Alamos, New Mexico 87545). Journal of Chemical Physics; 
85: No. 12, 7241-7244(15 Dec 1986). 

We use the principle of adiabatic invariance of the action to 
find semiclassically the rotational fine structure of asymmetric top 
molecules. We show that by adiabatically switching the moments of 
inertia of a prolate or oblate symmetric top molecule, we may de- 
termine the asymmetric top energy levels even when crossing a se- 
paratrix boundary. 


5828 Radial field for high-flux ion extraction. 
Humphries S. Jr.; Len, L.K. (Institute for Accelerator and 
Plasma Beam Technology, University of New Mexico, Al- 
piven New Mexico 87131). Review of Scientific Instru- 
ments; 57: No. 12, 2929-2934(Dec 1986). 

Experimental results are described on a pulsed plasma source 
for the generation of intense beams of intermediate mass ions. The 
source used radial magnetic field and axial electric field to trap a 
high density of electrons on azimuthal orbits. A self-sustained dis- 





charge was maintained with high probability for ionization of in- 
jected gas. The large extraction area and narrow discharge gap al- 
lowed high current operation and effective extraction of ions. Up 
to 50 A of argon ions were generated over a 100-ys pulse. The 
total discharge current was 100 A and the voltage was 1000 V. A 
current density of 1 A/cm? argon ions was measured 2 cm from the 


451, Princeton, New Jersey ; 08544). Physical Revi 
A: General Physics; 34: No. %6, 5115-5118(Dec 1986). 

Low spin-relaxation rates of optically pumped Cs atoms are 
obtained in paraffin-wall-coated cells. The data are analyzed to de- 
termine the electron randomization rate for cesium-wall collisions. 
Pumping of cesium atoms by the paraffin wall coating is also ob- 
served. 


5830 Dielectronic satellite spectra of chro- 
mium, Karim, K.R.; Bhalla, C.P. t of Physics, 
Kansas State University, Manhattan, Kansas 66506). Physical 
Review [Section] A: General Physics; 34: No. 6, 4743- 
4750(Dec 1986). 

Calculations of atomic parameters for dielectronic satellite 
lines of hydrogenlike chromium have been performed in the inter- 
mediate-coupling scheme with the inclusion of effects of configura- 
tion interaction. The doubly excited intermediate resonance states 
considered are chemical bond21 nl’ SLJ>, n = 2, 3, and 4 with all 
allowed values of 1 and I’. The Hartree-Fock-Slater atomic model is 
used to calculate transition rates. X-ray and Auger transition ener- 
gies are corrected for relativistic effects. Radiative and radiationless 
transition rates, fluorescence yields, nonradiative branching ratio, 
and lifetime of these doubly excited states are reported. For the 
wavelengths of a few strong satellite lines, effects of self-energy 
and vacuum polarization are included in our calculation. Dielec- 
tronic recombination rate coefficients are presented as a function of 
electron temperature. 


5831 Quantum decay into a continuum at weak bias. 
Hanggi, P.; Weiss, U.; Riseborough, P.S. (Physics oh 
ment, Polytechnic University, 333 Jay Street, Brooklyn, 
New York 11201). Physical Review [Section] A: General Phys- 
ics; 34: No. 6, 4558-4566(Dec 1986). 

We consider the quantum decay from the locally stable 
ground state of a one-dimensional metastable potential. We consider 
the case where the metastable minimum is almost degenerate with 
the vacuum level. In this case, the quantum decay probability is in- 
fluenced by backscattering from the continuum states; a feature 
which is not accounted for in standard WKB theory. We evaluate 
the decay rates, from the ground state and the higher-resonance 
states, by the use of complex-time path-integral methods. The decay 
rate from the low-lying states of the metastable well is character- 
ized by two quasi-zero-modes and a transmission factor, which ap- 
proaches zero proportional to the square root of the potential drop. 
Moreover, we present a useful set of rules for the complex-time 
path-integral phase factors. These rules considerably simplify the 
calculation of decay rates (i.e., the pole condition of the Fourier- 
transformed Green’s function). 


an ae ae ae ee 
coals isoelectronic (Ar XV _ through Kr 
XXXIID. Bhatia, A.K.; Feldman, U.; Seely, J.F. (Laborato- 
ry for Astronomy and ‘Solar Physics, Goddard Space Flight 
Center, Greenbelt, Maryland 20771). Atomic Data irene Nu- 
clear Data Tables; 35: No. 3, 449-472(Nov 1986). 

Oscillator strengths, radiative decay rates, and electron colli- 
sion strengths are calculated for the ions Ar XV, Ti XIX, Ni XXV, 
Ge XXIX, Kr XXXIII in the Be I isoelectronic sequence. The cor- 
responding atomic data for the ions Ca XVII, Cr XXI, Fe XXIII, 
Zn XXVII, and Se XXXI are determined by interpolation. The 

included in the calculation of the atomic data are 
2s3, 2s2p, 2p*, 283s, 2s3p, 283d, 2p3s, 2p3p, and 2p3d. The intensities 
for transitions between the lowest 20 levels of these configurations 
are calculated for an electron temperature equal to half the ioniza- 
tion potential and for electron densities equal to 10° 10*4, and 10° 
cm~°, 
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5833 Correlation in the 2snd Rydberg series of F VI. 

gh Engstroem, L.; Froese Fischer, C. (Physics Divi- 
Argonne National Laboratory, "Argonne, Illinois 

60439-4843), Physical Review [Section] A: General Physics; 34: 

No. 5, 4399-4401(Nov 1986). Contract W-31-109-ENG-38. 
The 


single-configuration, Hartree-Fock-term energy separa- 
tions of the 2snd ‘D and *D Rydberg states in berylliumlike fluo- 
rine agree remarkably well with the observed separations. It is 


levels. The combined effect is such that the 'D-*D separation re- 
mains essentially unchanged when correlation effects are added. 


5834 Experimental cross sections for electron-impact 
ionization of iron ions: Fe/sup 5+/, Fe/sup 6+/, and Fe/ 
sup 9+-/. Gregory, D.C.; Meyer, F.W.; Mueller, A.; De- 
france, P. (Physics Division, Oak Ridge National Laborato- 
ry, Oak Ridge, Tennessee 37831-6372) 1 Physical Review [Sec- 
tion] A: General Physics; 34: No. 5, 3657-3667(Nov 1986). 
Contract AC05-840R21400. 

Absolute cross sections have been measured for electron- 
impact ionization of Fe ions of initial charges 5+, 6+, and 9+ 
from below threshold to 1500-eV collision energies. Distorted-wave 
calculations including only direct ionization from ground-state ions 
underestimate the measured peak cross sections by 60—70Xdue to 
the effects of metastable states and contributions of excitation au- 
toionization to the total cross sections. Ionization rate coefficients 
and fitting parameters are presented for this data and for Fe* and 
Fe/sup 2+/. 


5835 Model for the 5 March 1979 gamma-ray transient. 
Alcock, C.; Farhi, E.; Olinto, A. (Center for Theoretical 
Physics, Center for Space Research and Department of 
Physics, Massachusetts Institute of Technology, Cambridge, 
Massachusetts 02139). Physical Review Letters; 57: No. 16, 
2088-2091(20 Oct 1986). 

A model is proposed for the 5 March 1979 y-ray transient. A 
small lump of strange matter, previously ejected from a supernova 
explosion, struck a slowly rotating strange star. This resulted in a 
high-intensity flash of radiation from a hot spot produced by the 
impact. The high-intensity radiation blew open a crater in the crust; 
the energy released as this crater refilled was responsible for the 
longer-duration, lower-intensity phase. The 8-s modulation is due to 
the rotation of the star. A plausible scenario for the. production of 
this event is discussed. 


5836 Forbidden transitions to atomic Rydberg states in 
optical collisions. Burkhardt, C.E.; Ciocca, M.; Garver, 
W.P.; Leventhal, J.J.; Kelley, J.D. (Department of Physics, 
University of MissouriSt. Louis, St. Louis, Missouri 63121). 
Physical Review Letters; 57: No. 13, 1562-1565(29 Sep 1986). 

We report the first observation of forbidden atomic absorp- 
tions to Rydberg final states in laser-assisted single-collision proc- 
esses. These free-free transitions, which occur at unusually low 
laser power densities, are characterized by narrow absorption 
linewidths. 


5837 CARS spectroscopy of transient species. Valentini, 
J.J. (Univ. of California, Irvine, CA). pp 209-222 of Meth- 
ods of laser spectroscopy. Prior, Y.; Ben-Reuven, A. New 
York, NY; Plenum Press (1986). (CONF-851275—). 

From Fritz Haber international symposium on methods of 
laser spectroscopy; Rehovot, Israel (16 Dec 1985). 

The author uses pulsed-laser coherent anti-Stokes Raman 
scattering (CARS) spectroscopy with nanosecond temporal resolu- 
tion, to measure the nascent rotational and vibrational state distribu- 
tions of molecular fragments produced by laser photodissociation 
under collisionless conditions, and to determine the quantum state 
distributions of chemical reaction products under single-collision re- 
action conditions. CARS spectroscopy is also used to detect elec- 
tronically excited molecules in microwave discharges. Some results 
from the recent CARS studies of the UV and visible photodissocia- 
tion of 0s to produce 0,(?delta /sub g/ ) and 02(*sigma- /sub g/ ), 
the reaction of H atoms (produced by HI photolysis) with D2 to 
form HD, and the observation of electronically excited 02(*delta / 





64 PHYSICS | 
6403 Atomic, Molecular, And Chemicai Physics 


sub g/ ) in microwave-excited electric discharges in 0, are dis- 
cussed. By coupling pulsed-laser CARS with pulsed-laser photoly- 
sis, using commercially available pulsed Nd:YAG and Nd:YAG- 
pumped dye lasers, it is possible to effect photodissociation of a 
molecule and spectroscopically interrogate its photofragments on a 
time scale short compared to the mean time between collisions, 
even at pressures of 1 to 10 torr. 


5838 PSI scattering characteristics computed to analyze 
in-situ particle sizing. Son, J.Y.; Giel, T.V. (The Univ. of 
Tennessee Space Institute, Tullahoma, TN). pp 65-68 of 
Fluid measurements and instrumentation forum - 1986. 
Bajura, R.A.; Biller, M.L. New York, NY; American Socie- 
ty of Mechanical Engineers (1986). (CONF- 860517—). 

From 4. fluid mechanics, plasma dynamics and laser confer- 


ence; Atlanta, GA, USA (12 May 1986). 
The scattering doeanalites Svesinable with laser Doppler 


velocimetry, including scatter-intensity, visibility and phase, are 
predicted for analysis of in-situ particle sizing. Scattering character- 
istics were computed using the generalized Mie scattering solution 
for an index of refraction of 1.334 and for a particle size range of 
0.3 to 14.4 pm. The results show that oscillations in the scattering 
curves diminish with increased receiving lens size and particle sizes 
as small as 0.3 pm can be measured using visibility or phase. 


5839 The overlap of electron core states for very high 
compressions, Straub, G.K. (Los Alamos National Lab., Los 
Alamos, NM). pp 85-93 of Shock waves in condensed 
matter. Gupta, Y.M. New York, NY; Plenum Press (1986). 
(CONF-850736—). 

From American Physical Society topical conference on 
shock waves in condensed matter; Spokane, WA, USA (22 Jul 
1985). 

, The electronic structure of the interacting core electrons 
may be treated in a simple manner using the Atomic Surface 
Method (ASM). The ASM is discussed with a complete derivation 
and applications to transition metals and f-shell metals. The process 
whereby core states interact with one another is viewed as the for- 
mation of narrow electron bands formed from atomic states. As the 
core-core overlap increases, the bands increase in width and mean 
energy. This is explained and the picture is further developed; from 
the ASM one obtains the analytic dependence on density of the rel- 
ative motion of the different bands. The paper also presents a dis- 
cussion of the transition to free-electron bands. As an example, the 
results for the 3s, 3p, and 3d core states and their evolution into 
bands for nickel are given. 


Coherent anti-Stokes Raman scattering in benzene 
— nitromethane shock-compressed to 11 GPA. Moore, D.S.; 
Holt, W.T.; Schmidt, S.C.; Shampine, D.L.; Shaner, J.W. 
(Los Alamos National Lab., Los Alamos, NM). pp 207-211 
of Shock waves in condensed matter. Gupta, Y.M. New 
York, NY; Plenum Press (1986). (CONF-850736—). 

From American Physical Society topical conference on 
shock waves in condensed matter; Spokane, WA, USA (22 Jul 
1985). 

” The shock-compression induced frequency shifts of the ring- 
stretching mode of liquid benzene and the CN-stretching mode of 
liquid nitromethane have been measured using coherent anti-Stokes 
Raman scattering (CARS). Shock pressures up to 11 GPA were 
achieved using a two-stage light gas gun. The frequency shifted 
CARS signals were generated using single-pulse Nd:YAG and 
broadband dye lasers. Where possible, the results of the dynamic 
experiments were compared to other dynamic high pressure experi- 
ments. 


5841 


beam propagati mogeneous 
field. Shanahan, W.; Keinigs, R. (Los Alamos Na- 
tional Lab., Advanced Concepts a Plasma 
Group, Los Alamos, NM een 45 of Conference 


record of the 1984 IEEE international conference on plasma 
science. Piscataway, NJ; IEEE Service Center (1984). 
(CONF-840513—). 
From IEEE international conference on plasma science; St. 
Louis, =. USA (14 May 1984). 
Two-dimensional numerical simulations and analytic theory 
are combined to probe the dynamics of an energetic plasma beam 
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propagating in a highly inhomogeneous magnetic field. The field 
configuration studied is that produced by a pair of Helmholtz coils, 
modeled as a superposition of two point-dipoles. Beam energies of 
approximately 1 MeV are employed, while beam densities lie in the 
range 10/sup 10/-10/sup 11//cm/sup 3/. These parameters place 
the simulated beam within the range of presently experimentally re- 
alizable systems. Phenomena observed previously in uniform field 
simulations, including beam heating and focusing, are observed to 
persist in the presence of the more realistic field configuration and 
beam properties. In addition, significant new phenomena appear, in- 
cluding the appearance of energetic particle jets. A simple set of 
differential equations is developed and solved numerically to pro- 
vide additional insight into the phenomena revealed in the simula- 
tions. 


5842 Intense electron beam propagation into vacuum. 
O'Shea, P.G.; Destler, W.W.; Reiser, M.; Striffler, C.D.; 
Welsh, D. (Univ. of Maryland, Electrical Engineering 
Dept., College Park, MD 20742). 46 of Conference 
record of the 1984 IEEE internati conference on plasma 
science. Piscataway, NJ; IEEE Service Center (1984). 
(CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

The authors have performed experimental and theoretical 
studies of the propagation of an intense electron beam (1 MeV, 27 
kA, 30 ns) into a long evacuated drift cube. In one case the beam 
propagates because an applied axial magnetic field immerses the 
entire system. In the second case a localized source of ions for 
charge neutralization enables the beam is propagate. In the case of 
a magnetically confined beam, experimental results for current 
propagation as a function of uniform applied magnetic field (0-1.2 
Tesla) are presented for various drift tube diameters, cathode ge- 
ometries, and anode aperture sizes. An analytic model of laminar 
beam flow is presented which predicts the space charge limited 
current of a solid intense relativistic electron beam (IREB) propa- 
gating in a grounded drift tube as a function of tube and diode sizes 
and applied magnetic field. Comparisons between the experimental 
and theoretical results are discussed. 


5843 Stability properties of a relativistic electron beam 
in a collisional annular plasma channel. Chen, H.C.; Uhm, 
H.S. (Naval Surface Weapons Center, White Oak, Silver 
Spring, MD 20910). pp 46 of Conference record of the 1984 
IEEE international conference on plasma science. Pis- 
$0513-”) NJ; IEEE Service Center (1984). (CONF- 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

The stability properties of an intense relativistic electron 
beam propagating through a resistive, dense and collisional back- 
ground plasma are investigated within the framework of the fluid 
Maxwell equations. It is assumed that the plasma channel has its 
number density peaked annually near radius R/sub p/ which is 
larger compared to the beam radius R/sub b/. Furthermore, the 
plasma with possible condition n/sub p/>>n/sub b/ is fully ion- 
ized and highly collisional, where n/sub p/ and n/sub b/ are the 
densities of the electrons in the plasma and in the beam, respective- 
ly. The beam is fully charge neutralized by the background ions but 
only partly current neutralized. In the absence of a weak magnetic 
field which is much smaller than the self-field of the current, the 
assumption of w/sub pe/< </sub c/ is no longer valid in the cal- 
culations where w/sub pe/ and o/sub c/ are the beam electron 
plasma and cyclotron frequencies, respectively. The relativistic 
equations of two-fluid hydrodynamics of a cold plasma is used to 
describe the interaction between the beam electrons and plasma 
electrons in this relativistic beam-plasma system. 


5844 Optical metallographic examination of the anode 
surface in an ion diode. Sweeney, M.A.; Bieg, K.W.; John- 
son, D.J.; Lujan, R. (Sandia National Lab.). pp 64 of Con- 
ference record of the 1984 IEEE international conference 
on plasma science. Piscataway, NJ; IEEE Service Center 
(1984). (CONF-840513—). Contract ‘AC04-76DP00789. 
From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 
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A Zeiss optical microscope has been used to characterize 
Ee ee ee ee 
nular anode shot once on the 0.05 TW Nereus accelerator. Exami 
mation: of Chess thateies han iniquoved the exthess wndetinndiig of 
how a flashover anode plasma is formed in anodes with large-scale 
dielectric irregularities. The presence of subsurface dendrites indi- 
cates sufficient bombarding electrons are present for surface fla- 
shover: the field strength to produce surface breakdown in epoxy is 
0.2 MV/cm and the volume field strength required for bulk break- 
down is 3 MV/cm. The surface therefore flashes over before the 
in-depth breakdown occurs. Furthermore, the greater density and 
extent of dendrite branches in the outermost grooves of the anode 
are consistent with the greater enhancement of ion current for this 
part of the anode as seen in Farady cup data. 


5845 A gas-breakdown anode plasma source for magneti- 
cally-insulated ion diodes. Greenly, J.B.; Ueda, M.; Rondeau, 
G.D.; Schamiloglu, E. (Cornell Univ.). pp 63 of Conference 
record of the 1984 IEEE international conference on plasma 
science. Piscataway, NJ; IEEE Service Center (1984). 
(CONF-840513—). 

From IEEE international conference on plasma science; St. 


Louis, MO, USA (14 May 1984). 

The authors have reported the initial development of a new 
anode plasma source in which a supersonic gas puff is broken down 
by an inductive electric field to form an annular plasma. The driv- 
ing field is created by a pulsed single-turn annular coil which first 
breaks down the gas puff just in front of the coil, and then forces 
the plasma away from the coil. Fluxes of more than 100 A/cm/sup 
2/ of protons or nitrogen have been measured in this moving 
plasma, with total output of ~10/sup 15/ ion/cm/sup 2/ in the 21 
psec plasma pulse. When an applied magnetic field simulating the 
insulating field of a magnetically-insulated diode was imposed in 


front of the source, the plasma stagnated against that field forming 
a well-defined layer. 


5846 Virtual cathode microwave generation using inho- 
mogeneous magnetic field and wave guide wall 

Thode, L.E.; Kwan, T.J.T. (Los Alamos National Lab.). pp 
21 of Conference record of the 1984 IEEE international 
conference on plasma science. Piscataway, NJ; IEEE Serv- 
ice Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Microwave generation a virtual cathode system is in- 
vestigated using two-dimensional particle-in-cell simulation. In the 
typical virtual cathode geometry, the electron beam diode is sepa- 
rated from the output waveguide by a ground plane which is a thin 
foil or screen. By lowering the diode impedance sufficiently, it is 
possible to form a virtual cathode in the waveguide region a short 
distance from the ground plane. In this configuration two mecha- 
nisms can lead to microwave generation: 1) electron bunching due 
to reflection between the real and virtual cathode and 2) electron 
bunching due to virtual cathode oscillation. Both mechanisms are 
typically present, but it appears possible to make one mechanism 
dominant by adjusting the output waveguide radius. Although such 
a configuration might generate 1-10 GW output, electron deposition 
into the ground plane, waveguide wall, and output window causes 
breakdown. To overcome these disadvantages, the authors have in- 
vestigated a configuration with no ground plane coupled with the 
use of an inhomogeneous external magnetic field and waveguide 
wall. 


5847 Analytic theory of the Sandia backward wave os- 
cillator. Swegle, J.A. (Sandia National Labs.). pp 22 of Con- 
ae record of the 1984 IEEE international conference 
plasma science. Piscataway, NJ; IEEE Service Center 
(1984). (CONF-840513—). Contract ‘AC04-76DP00789. 
From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 Lng | 1984). 
Starting with the |-Maxwell equations, the linear disper- 
sion relation for waves in a backward wave oscillator has been de- 
rived. The analysis is based on the assumptions that the system is 
infinitely long and consists of a thin, annular, relativistic electron 
beam propagating along a guiding magnetic field inside a conduct- 
ing waveguide with a radius varying sinusoidally in the axial co- 
ordinate. The dispersion diagram for azimuthally symmetric TM 
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waves consists basically of a set of waveguide modes and a pair of 
space-charge waves displaced about the line w = kv/sub b/ (v/sub 
b/ = beam velocity). This identification is not unique, however; 
near the intersection between the space charge and waveguide dis- 
persion curves, a resonant interaction leading to instability occurs 
and leads to an interchange of roles between the space charge and 
waveguide modes. Employing parameters relevant to the Sandi Ex- 
periments, temporal growth rates have been computed, for real k, 
as a measure of the strength of the interactions. The dispersion rela- 
tion has been approximated in the vicinity of the resonances in 
order to calculate the complex wavenumbers as a function of real 
frequency. Using the computed wavenumbers, approximate values 
of the start current for a finite length resonator have been found. 


5848 A model of hose instabilities in rotating electron 
beams. Brandenburg, J.E.; Lee, E.P. (Sandia National 
Labs.). pp 46 of Conference record of the 1984 IEEE inter- 
nati conference on Ee science. Piscataway, NJ; 
IEEE Service Center (1984). (CONF-840513—). Contract 
AC04-76DP00789 

From IEEE international conference on plasma science; St. 
Louis, __ USA (14 May 1984). 

A model of resistive hose instabilities in rotating electron 
beams is presented. This model is based on the spread mass model 
with a single particle model for hose mode structure. Recent simu- 
lation results have shown evidence of the coupling of equilibrium 
rotation. In order to explain this effect and reproduce the observed 
simulation results, the motions of single particles moving in near 
circular orbits are analyzed. Three modes in the non-rotating frame 
are observed, consisting of two radial bounce modes and one mode 
that is resonant with the rotation frequency. A spread mass model 
consisting of rigid rings is used with an equation of motion that re- 
produces a single particle mode structure. The dispersion 
relation has three peaks instead of the usual two found in nonrotat- 
and low frequency and agrees with analytic results found for solid 
uniform beams. A limit of low rotation rate for the model is also 
derived. Comparison between the model and simulations of hollow, 
rapidly rotating beams and for slowly rotating Bennett beams are 
presented. 


Particle simulations of relativistic BWO. Poukey, 
iW; Leifeste, G.T. (Sandia National Labs.). pp 22 of Con- 
ference record of the 1984 IEEE international conference 
on plasma science. Piscataway, NJ; IEEE Service Center 
(1984). (CONF-840513—). Contract ‘AC04-76DP00789. 

From IEEE international conference on plasma science; St. 
Louis, _ USA (14 May 1984). 
electromagnetic particle code MAGIC is being used to 
ainda aaa eanaadh eave ent inte 
parameter regime relevant to the Sandia experiments (5-10 kA, 1- 
1.5 MeV, 12-16 GHz). The electron beam is guided by an axial 
magnetic field through a slow-wave structure. The interaction be- 
tween a slow TM/sub 01/ mode and the longitudinal space-charge 
waves results in the generation of large-amplitude microwaves at 
the theoretical and experimentally measured frequency. BWO oper- 
ation (as opposed to TWT) is confirmed by backward-flowing 
power and a narrow output spectrum. The code has also been used 
to generate dispersion curves for the experimental slow-wave struc- 
tures, in approximated agreement with theory. The particle simula- 
tions have provided considerable information about the basic oper- 
ation of the BWO, and about the main trends as the parameters are 
varied. It is found that basic BWO operation does not depend on 
the presence of reflectors, beam dumps, or coupling to the source 
diode. A stronger applied guide field leads to better damping of un- 
wanted cyclotron modes. A thin annular beam close to the struc- 
ture has more coherent bunching and faster saturation than other 
beams. The code power efficiency is typically within a factor two 
of the measurements. 


5850 Visible and UV diagnostic measurements of elec- 
tron beams in air. Buchwald, M.I.; Karl, R.R.; Cobb, D.D. 
(Los Alamos National Lab., Los Alamos, NM $7545). pp 47 
of Conference record of the 1984 IEEE international con- 
ference on plasma science. Piscataway, NJ; IEEE Service 
Center (1984). (CONF-840513—). 





64 PHYSICS | 
6403 Atomic, Molecular, And Chemical Physics 


From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Absolute measurements of light emission have been per- 
formed on the relativistic electron beam PHERMEX at Los 
Alamos National Laboratory. The electron beam consisted of a 
train of three-nanosecond micropulses each separated by 20 nanose- 
conds. The total pulse length was 200 nanoseconds. The electron 
energy was 28 MeV. The peak beam current was approximately 
500 amps and the beam diameter was about 1 cm at the observation 
point. Light emission was observed both perpendicular to the beam 
axis and directly upstream along the axis. The nitrogen continuum 
bands at 337.1, 357.7, 391.4, and 427.8 nm were observed along 
with other spectral ranges chosen to eliminate sources of broadband 
emission that would affect the interpretation of data. The absolute 
efficiency of light emission is compared with low energy, low dose 
data. Significant differences are seen for the optical emissions from 
the PHERMEX beam. In particular, the light emission from suc- 
ceeding pulses was enhanced, indicating a significant dependence 
on pre-dosing of the air. Enhanced light emission on axis was also 
observed, suggesting the possibility of travelling wave laser emis- 
sion. These measurements contribute to the development of optical 
methods for relativistic electron beam diagonostics. 


5851 The axisymmetric hollowing instability of an in- 
tense relativistic electron beam propagating in air. Ekdahl, 
C.A.; Styger, W.A.; Leifeste, G.T.; Freeman, J.R.; Miller, 
R.B.; Godfrey, B.B. (Sandia National Labs.). pp 45 "of Con- 
ference record of the 1984 IEEE international conference 
on plasma science. Piscataway, NJ; IEEE Service Center 
(1984). (CONF-840513—). Contract AC04-76DP00789. 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

A space-charge neutralized electron beam propagating 
through an ionizable gas can be destablized as a result of magnetic 
repulsion of the beam electrons by induced return currents. The 
hollowing instability has recently been studied through the use of 
axially-symmetric particle simulation codes, which have shown that 
it is the result of avalanche ionization near the beam axis. The re- 
sulting highly concentrated return current weakens the self-pinch- 
ing force near the axis and triggers the hollowing. The criteria that 
E/p must be greater than ~130 kV cm/sup -1/ Atm/sup -1/ and 
current neutralization greater than ~50% are required for ava- 
lanche initiated hollowing have been deduced from these computer 
experiments. The authors have performed experiments with the 
beam produced by the IBEX accelerator (E~4 MeV, I~70 kA 
and >4 kA/ns) that have verified the existence of the hollowing 
instability on this beam as predicted when the air pressure was re- 
duced below the threshold value. The most persuasive observations 
were tirae-resolved radiographs of the beam striking a thin tantalum 
target foil that were made with an X-ray framing camera. These ra- 
diographs also revealed a tendency of the beam to tear into fila- 
ments after hollowing. 


5852 Two mechanisms for microwave generation: Re- 
flexing electrons and oscillating virtual cathode. Thode, L.E.; 
Kwan, T.J.T.; DeVolder, B.; Clark, M.C. (Los Alamos Na- 
tional Lab.). pp 20 of Conference record of the 1984 IEEE 
international conference on plasma science. Piscataway, NJ; 
IEEE Service Center (1984), (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

The Air Force Weapons Laboratory has begun an experi- 
mental program to investigate the generation of high power micro- 
waves with a relativistic electron beam source. The experiment and 
several modifications were simulated at Los Alamos using CCUBE, 
two-dimensional, fully electromagnetic, relativistic particle-in-cell 
simulation code. Two mechanisms appear to produce microwaves: 
(1) reflexing electrons trapped in a potential well between the cath- 
ode and a virtual cathode which formed because the emitted beam 
current exceeded the space-charge limit, and (2) the virtual cathode 
oscillating in position. Our goal is to understand the interplay be- 
tween these two mechanisms and to study systems in which either 
one of the two is dominant. The machine characteristics are: 1.4 
MV diode voltage, frequency tuning range 1-20 GHz, microwave 
power levels around 1 GW. A thin anode foil was placed at various 
distances from the cathode tip. 
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5853 A high-power reflex triode. Peratt, A.L.; Freeman, 
B.L.; Hoeberling, R.; Thode, L.E.; Toevs, JW. (Los 
Alamos National Lab.). pp 20 of Conference record of the 
1984 IEEE international conference on plasma science. Pis- 
$0513) NJ; IEEE Service ume (1984). (CONF- 


From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 — 1984). 

The generation of gi radiation via the reflex-mecha- 
nism in the diode of a pulsed-power generator has been investigated 
with particle simulations and laboratory experiments. The micro- 
wave triode was designed using the 2-1/2 D, fully electromagnetic 
and relativistic particle-in-cell code CCUBE. The simulations per- 
tain to a stalk supporting a “cup” shaped 13-cm diameter cathode 
spaced 3-cm from a flat foil anode grid. Magnetic insulation pro- 
duced ty Gin SAY Cinna suman: ealiaaes ty Ge te 
allows the field energy to be effectively transferred to the face of 
the cathode and to the subsequent electrons emitted off the surface. 
These field emitted electrons are accelerated through the foil and 
build up a space charge limited virtual cathode cloud beyond the 
anode, then reflex between the cathode and virtual cathode produc- 
ing microwaves at a frequency of 1.6 Ghz. 
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5854 ae tee Population inversions in 
——. vacuum arcs. Final — 1 February 1981-31 
January 1986. Krishnan; Haller, G.L. (Yale Univ., New 
_— CT (USA)). 17 Jun 1986. TTp. ‘NTIS, PC A0S/MF 


Population inversions were studied in laser-initiated vacuum 
arcs. Inversion mechanisms include three-body recombination 
pumping in expanding, laser-produced plasmas, and resonant pho- 
toexcitation using line radiation. Significant gain was measured on 
the Balmer lines H/sub alpha/ and H/sub beta/ in expanding, laser- 
produced plasmas of carbon/polyethylene. Research then focused 
on resonant photoexcitation of one ion by line radiation from an- 
other ion. Fluorescence was measured at uv wavelengths in C II 
pumped by Al III. A new class of photoexcited lasers was identi- 
fied, in Be-like ions, with wavelengths from 2177A in C III pumped 
by Mn VI, to 200 A in Mg IX pumped by Al XI. Fluorescence and 
small signal gain were measured in C III pumped by Mn VI. Final- 
ly, laser oscillation was demonstrated in C III at 2177 and 2163A. 
These are the first uv lasers to be pumped by resonant photoexcita- 
tion. By isoelectronic scaling, it should be possible to produce soft 
x-ray lasers using the principles elucidated by this research. Photo- 
pumped lasers could prove to be the most-efficient soft-x-ray lasers 
in the future. 


5855 (AD-A—170994/8/XAB) Laser diagnostics for 
plasma-turbulence research, Final report, 1 January-31 De- 
cember 1985. Robertson; Stern. (Colorado Univ., Boulder 
(USA)). 21 Mar 1985. 4p. NTIS, PC A02/MF AO1. 

A tunable scanning dye laser pumped by an argon ion laser 
(Coherent Models 699-21 and INNOVA-12UV, respectively) was 
installed for use as a diagnostic in experiments on ion beams and 
plasma turbulence. The laser passed acceptance tests in October 
1985. Initial use is in a new experiment to determine the atomic 
processes in negative hydrogen ion sources. This project, entitled 
Modern Diagnostics of Negative Hydrogen Plasmas, is supported 
by a NATO grant. 


Funda- 


5856 Pg ge Unsteady Aerodynamics- 
mentals and Applications to Aircraft Dynamics. (Advisory 
Group for Aerospace Research and Development, 92 - 
Neuilly-sur-Seine (France)). Nov 1985. 620p. NTIS, PC 
A99/MF AO1. 

From Unsteady aerodynamics-fundamentals and applications 


to aircraft dynamics; West Germany (6 May 1985). 
Recent advances in the methods for experimentation and 
computational prediction of nonlinear flow phenomena in unsteady 
aerodynamics and of stability parameters required to describe ade- 
quately the dynamic behavior of aircraft with special emphasis on 
high angle-of-attack were examined. Topics addressed include: un- 
steady boundary layers; unsteady separation and stall; buffeting; un- 
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steady airloads; wind tunnel and flight test —— with empha- 
sis on the measurement of nonlinearities, aerodynamic cross-cou- 
pling, hysteresis, and time dependent effects; mathematical model- 
ing; bifurcation theory; prediction of wing rock; and advanced con- 
trol systems. 


5857 (AGARD-CP—86, v) Unsteady flows: funda- 
mentals and applications. Lasc Laschka, B. Nov 1985. NTIS, PC 
A99/MF AO1. 


From Unsteady aerodynamics-fundamentals and app! lications 
to aircraft dynamics; West Germany (6 May 1985). 

An introductory overview about the fundamental 
describing the special features of unsteady flows is presented. Start- 
ing with the full Navier-Stokes equations different stages of reduc- 
tions down to linear potential theory are evaluated. Their scope of 
validity is discussed. For viscous flows attention is given to the in- 
compressible case whereas for inviscid flows compressibility was 
retained. 


5858 (DOE/ER/45082—T1) Neutron studies of liquid 
and solid helium. Progress report, May 1, 1985-April 30, 
1986, Glyde, H.R. (Delaware Univ., Newark (USA). 

of Physics). Jan 1986. Contract FG02-84ER45082. é 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE87000632. 

Brief descriptions are given for research in: (1) the impulse 
approximation determination of n(p), the distribution of atoms over 
the available momentum states in solids and liquids; (2) the calcula- 
tion of the kinetic energy of atoms in solid *He and ‘He using an- 
harmonic lattice dynamic models; and (3) neutron scattering from 
solid and liquid helium. (WRF) 


5859 (ESA-SP—35, pp v) Characteristic phenomena of 
magnetohydrodynamic turbulence. Montgomery, D. Jun 
1985. NTIS, PC A12/MF AO0Ol1. 

From Future missions in solar, heliospheric and space plasma 
physics; Garmisch-Partenkirschen, West Germany (30 Apr 1985). 

Magnetohydrodynamic (MHD) turbulence theory is re- 
viewed. Mangetic X points, vorticity quadropoles, concentrated 
current filaments, highly anisotropic spectra, selective decay and 
dynamic alignment phenomena (charaterized by highly unequal dis- 
sipation rates for global ideal invariants), and kinking turbulence for 
plasmas which carry strong currents are reviewed. The most useful 
tool for obtaining accurate information about turbulent dynamics is 
numerical solution of the MHD equations. 


5860 (LA—10861-MS) Equivalent one-dimensional hy- 
dispersion in a tube with radioactive decay and 
ion, Partom, I. (Los Alamos National Lab., NM 
(USA)). Oct 1986. Contract W-7405-ENG-36. 16p. NTIS, 
PC A02/MF AOI; 1; GPO Dep. File Number DE! 7002241. 
In a previous report we computed the equivalent 1-D coeffi- 
cient of hydrodynamic dispersion in a circular tube. In this report 
we extend our computations and also include radioactive decay and 
chemical adsorption. We compare breakthrough curves from 1-D 
and 2-D computations and find that the equivalent coefficient of 
dispersion obtained for pure hydrodynamic dispersion is also good 
when radioactive decay and chemical adsorption take place. 2 refs., 
17 figs. 


5861 (N—86-26552) Advances in numerical and 
mathematics. 


applied 

South, J.C. Jr.; Hussaini, M.Y. (National Aero- 

nautics and Space Administration, Hampton, VA (USA). 

Langley Research Center). fame 1986. 593p. (NASA-CR— 
178076). NTIS, PC A25/MF A 

Final 

This collection of papers covers some recent developments 

in numerical analysis and computational fluid dynamics. Some of 

these studies are of a fundamental nature. They address basic issues 

such as intermediate boundary conditions for approximate factoriza- 

tion schemes, existence and uniqueness of steady states for time de- 

pendent problems, and pitfalls of implicit time stepping. The other 

studies deal with modern numerical methods such as total variation 

diminishing schemes, higher order variants of vortex and particle 

methods, spectral multidomain techniques, and front tracking tech- 

niques. There is also a paper on adaptive grids. The fluid dynamics 
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papers treat the classical problems of imcompressible flows in heli- 
cally coiled pipes, vortex breakdown, and transonic flows. 


5862 (N—86-27190) Vortex Flow Aerodynamics, volume 
1, Campbell, J.F.; Osborn, R.F.; Foughner, J.T. Jr. (Nation- 
al Aeronautics and S Space Administration, Hampton, VA 
(USA). Langley Research Center). Jul 1986. vp. (NASA- 
CP—2416-VOL-1; L—16117). NTIS, PC A18/MF AO1. 

From Vortex flow aerodynamics; Hampton, VA, USA (8 
Oct 1985). 

Vortex modeling techniques and experimental studies of re- 
search configurations utilizing vortex flows are discussed. Also dis- 
cussed are vortex flap investigations using generic and airplane re- 
search models and vortex flap theoretical analysis and design stud- 
ies. 


(N—86-27607) Boundary layer on compressor cas- 
aie ates tame 


June 1986. Deutsch, S.; Zierke, W.C. (P. 
Univ., University Park aya 1986. 20p. (NASA-CR— 
177279). NTIS, PC A02/MF A 

The purpose of NASA nis Grant NSG-3264 is to 
characterize the flowfield about an airfoil in a cascade at chord 
Reynolds number(R sub C)near 5 x 10 to the Sth power. The pro- 
gram is experimental and combines laser Doppler velocimeter 
(LDV) measurements with flow visualization techniques in order to 
obtain detailed flow data, e.g., boundary layer profiles, points of 
separation and the transition zone, on a cascade of highly-loaded 
compressor blades. The information provided by this study is to 
serve as benchmark data for the evaluation of current and future 
compressor cascade predictive models, in this way aiding in the 
compressor design process. Summarized is the research activity for 
the period 1 December 1985 through 1 June 1986. Progress made 
from 1 June 1979 through 1 December 1985 is presented. Detailed 
measurements have been completed at the initial cascade angle of 
53 deg. (incidence angle 5 degrees). A three part study, based on 
that data, has been accepted as part of the 1986 Gas Turbine Con- 
ference and will be submitted for subsequent journal publication. 
Also presented are data for a second cascade angle of 45 deg (an 
incidence angle of 3 degrees). 


5864 (UTIAS—08) Laser Doppler velocimetry measure- 
ments in coaxial, co- and counter-swirling, isothermal jets. 
Robinson, P.A.; Cusworth, R.A.; Sislian, J.P. (Toronto 
Univ., Ontario (Canada)). May 1986. 8lip. NTIS, PC A05/ 
MF AOl1. 

Measured values of the three components of mean velocity 
and the six components of the turbulent stress tensor are reported 
in free, co-axial, isothermal, co- and counter-swirling jet flows rep- 
resentative of combustor flows. The effects of specific radial distri- 
butions of mean swirl velocity, and co- and counter-swirling annu- 
lar flows on the flow field are investigated. A one-dimensional laser 
Doppler velocimeter is used to obtain the measurements. It consists 
of a 15mW He-Ne laser, DISA 55x modular optics with a Bragg 
cell and electronic frequency shifting to handle high turbulence in- 
tensities and reverse flow regions, and a TSI model 1980A counter 
processor. Measured values are presented for two tangential veloci- 
ty profiles in co- and counter-swirling annular flows, in all, for four 
different cases. A central recirculation zone occurs in each case. 
Streamlines are calculated from the measured velocity distribution, 
and contours of turbulent kinetic energy are presented. The former 
show the structure of the CRZ, and the latter indicate the zones of 
high turbulence intensity. Experimental data indicate that the flows 
are more affected by the direction of rotation of the annular flow 
than by altering the radial distribution of mean swirl velocity. 
Counter-swirl tends to increase the turbulent stresses with the 
maxima occuring near the boundary of the CRZ. 


5865 Solution of Percus’s equation for the density of 
hard rods in an external field. Vanderlick, T.K.; Scriven, 
L.E.; Davis, H.T. oe of Chemical Engineering 
and Materials Science, University of Minnesota, Minneapo- 
lis, Minnesota 55455). Physical Review [Section] A: General 
Physics; 34: No. 6, 5130-5131(Dec 1986). 
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The theory of a one-dimensional fluid of hard rods has re- 
ceived much attention because it often yields exact results which 
serve as a guide to understanding the properties of more complicat- 
ed fluids. Of particular interest recently has been the density distri- 
bution of nonuniform fluids in external potentials or between solid 
walls. The purpose of this paper is to report an explicit solution of 
the nonlinear integral equation derived by Percus for the density 
distribution of hard rods. 


5866 Foam and emulsion rheology: A quasistatic model 
- large deformations of spatially-periodic cells. Kraynik, 
A.M.; Hansen, M.G. (Sandia National Laboratories, Albu- 
uerque, New Mexico 87185). Journal of Rheology; 30: No. 
3 409-439(Jun 1986). Contract AC04-76DP00789. 

A microstructural model for the rheology of large-gas-frac- 
tion foams and concentrated emulsions is developed. Large shear 
and extensional deformations of a two-dimensional spatially-period- 
ic network consisting of monodisperse hexagonal cells are consid- 
ered. The elastic response is determined by surface tension forces 
and the steric interaction of thin liquid films. Coalescence and dis- 
proportionation of Plateau borders result in the relative 
of cells and provide a basic mechanism for yielding and flow. The 
strain dependence of the macroscopic stresses and cell morphology 
is very sensitive to the initial cell orientation. The response is strain 
periodic for discrete values of the orientation angle; however, 
strain-periodic orientations for simple shear and extension are mutu- 
ally exclusive. The steady-flow material functions are determined 
by averaging the instantaneous stress over the strain period. Three 
different physical interpretations of the yield stress are considered. 


5867 Parallel processing a hydrodynamics shock wave 
problem using the independent time step method. Eltgroth, 
P.; Turner, D.; Hiromoto, R. (Research Office, Research 
Triangle Park, NC). pp 68-79 of New computing environ- 
ments: Parallel, vector and systolic; Proceedings of the 
Workshop, Stanford University, CA, November 7-9, 1984. 
Wouk, A. Philadelphia, PA; Society for Industrial and Ap- 
plied Mathematics (1986). (CONF-8411140—). 

From ARO workshop on new computing environments: par- 
allel, vector and systolic; Stanford, CA, Feary (7 Nov 1984). 

An independent time step method (ITSM) is presented 
which was used to model a small critical region of a hydrodynamic 
shock wave problem without processing data over the entire logical 
mesh. The hydrodynamic zone updates are independently advanced 
in the ITSM technique by controlling local time steps with the 
Courant condition after an acceptable error magnitude is defined. 
Simulations were performed of a single and two travelling shock 
waves originating from the ends of a one-dimensional pipe. Since 
the local hydrodynamic regions are generally updated in parallel, 
the method is considered of value for implementation on parallel 
processor architecture computers. The results of the simulations are 
discussed, noting that further work remains on the synchronization 
process and the distribution of parallel zone updates. 


5868 Raman spectroscopy of shocked water. Holmes, 
N.C.; Graham, W.B.; Nellis, Wis Walrafen, G.E. (Liver- 
more National Lab., Livermore, CA). pp 191-200 of Shock 
waves in condensed matter. Gupta, Y.M. New York, NY; 
Plenum Press (1986). (CONF-850736—). 

From American Physical Society topical conference on 
shock waves in condensed matter; Spokane, WA, USA (22 Jul 
1985). 

We describe a new technique for recording spontaneous 
Raman spectra from molecules during the passage of strong shock 
waves. We have used this technique to study the OH-stretch band 
of liquid HzO shocked to pressures up to 26 GPA and 1700 K. The 
shape of the band changes over the range 7.5-26 GPA, and is de- 
scribed well by a two-component mixture model, implying changes 
in the intermolecular coupling of shock compressed water mole- 
cules. We discuss the implications of the spectra on the mechanism 
responsible for the electrical conductivity of shocked H2O. 


5869 Nonuniform density distribution model in an inves- 
in eens Gotan eee asain a * 

Penning discharge. Xi, D,P. Eugene, OR; Univ. of Oregon 
(1986). 128p. University Microfilms Order No. 86-13,370. 
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Thesis (Ph. D.). 

Study of the electron plasma in the plasma lens in a continu- 
ation of Lefevre and Connolly's work. The lens tube with tapered 
electrodes was designed so that the ends of the electrodes are all 
located on the same magnetic flux tube with diameter of 2.6 cm at 
the center. The electron plasma is confined axially by electrode po- 
tentials and radially by a nonuniform magnetic field. The nonuni- 
form magnetic field is necessary to achieve an almost pure electron 
plasma. The nonuniform magnetic fields cause the plasma density 
distribution to be nonuniform not only radially, but also axially. 
The electrode potentials impose a boundary condition to the plasma 
and dictate the plasma shape. For a stable plasma mode, the plasma 
surface follows a flux tube in some range of the z axis and gradual- 
ly shrinks towards the end. Plasma modes whose surfaces almost 
follow flux tubes were found. Configuration instability is discussed 
for the plasma whose surface expands outward from the flux tube. 
Positive ions are dynamically concentrated near the plasma axis. An 
estimate of the order of magnitude of the dynamic ion concentra- 
tion is given based on the experimental data and the nonuniform 
model. The estimated dynamic ion concentration near the axis is 
about 1-3% of the electron density there at a gas pressure of about 
9 x 10~® Torr. The ion concentration will vary with plasma mode 
and gas pressure. 


5870 The role of surface chemistry in cold cathode dis- 
charges. Bacon, D.P.; Kane, E.L.; Drobot, A.T. (Science 
Applications, Inc., McLean, VA 22102). pp 110 of Confer- 
ence record of the 1984 TEEE international conference on 

science. Piscataway, NJ; IEEE Service Center 
Foe. (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

The formation time, composition, and evolution of the cath- 
ode produced in a high-power cold-cathode field-emission diode 
are highly dependent on the composition of the cathode surface. 
The initial highly-localized current is quantum-mechanically limit- 
ed, however this current quickly heats the surface. Prior to vapori- 
zation of the cathode substrate material, any surface layers or sur- 
face contaminants that possess vaporization temperatures below 
that of the substrate are vaporized. The vaporization of this materi- 
al provides a cooling mechanism which typically keeps the cathode 
temperature below that necessary for substrate vaporization - as 
long as the surface material exists. Thus for short pulses or diodes 
with thick surface layers, this material dominates future behavior. 
The authors have embarked on an effort to understand the micro- 
physics of these plasmas and to develop a code to model their be- 
havior. The results of this effort are presented. In addition, work is 
currently underway to improve the radiation package as well as in- 
corporating other new physics modules. Preliminary results of this 
effort are also presented. 


5871 The physics of explosive emission. Hinshel-Wood, 
D. (MIT). pp 110 of Conference record of the 1984 IEEE 
international conference on plasma science. Piscataway, NJ; 
IEEE Service Center (1984). (CONF-840513—). 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

The properties of the explosive (i.e., cold cathode) emission 
plasmas formed on the cathodes of intense beam diodes and mag- 
netically insulated transmission lines significantly affect the behav- 
ior of these devices. A review of the current understanding of ex- 
plosive emission processes is given here. This paper emphasizes 
work reported outside the general pulsed power literature but 
nonetheless relevant to diodes and MITL’s, such as the extensive 
studies of vacuum arcs and the Soviet studies of single emitters and 
individual cathode spots. Particular attention is given to the signifi- 
cance of dielectric contaminations on the cathode and to the pres- 
ence of fast ions emitted from cathode spots. The dielectric inclu- 
sions and surface layers which exist on cathodes in typical vacuum 
systems can have several effects. Microscopic studies of vacuum 
breakdown have shown that breakdown often occurs at the loca- 
tion of dielectric inclusions; explanations for this range from simple 
field enhancement at the dielectric-metal triple points to semicon- 
ductor physics effects such as band bending or electroformed fila- 
ments. 
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6450 High Energy Physics 
REFER ALSO TO CITATION(S) 5971, 5972 


(DOE/ER/05490—80) Research in elementary 
particle physics. Progress report, March 1 1986-February 28, 
1987. Chan, L.H.; Haymaker, R.; Imlay, R.; Metcalf, W. 
(Louisiana State Univ., Baton Rouge (usa). 1986. 
Contract AS05-77ER05490. 86p. S, PC A05 AOl; 
1; GPO Dep. File Number D 7001875. 
Theoretical work is described on effective action expansion 
on an effective low energy theory of hadrons, dynamical symmetry 
breaking, and lattice gauge theories. The high energy experimental 
group at Louisiana State University is participating on a neutrino 
oscillation experiment at LAMPF. The apparatus is built and taking 
data. LSU is also participating on an electron-positron experiment, 
AMY, that will run at TRISTAN in Japan. LSU is working on the 
muon detector for AMY. The detector will be built by the end of 
1986 and data taking will begin early in 1987. 


(INIS-SU—356) JINR rapid communications. Col- 
lection. (Joint Inst. for Nuclear Research, Dubna (USSR)). 
1985. 48p. (In Russian). (JINR-N—11-85). NTIS (US Sales 
Only), PC A03/MF A01. File Number DE87780027. 

Individual papers in this collection are abstracted separately. 
(LEW) 


6451 Particle Interactions And Properties - 
Experimental 


REFER ALSO TO CITATION(S) 5026, 5026, 5915, 5919 


5874 (ANL-HEP-CP—86-67) M of the tau 

lifetime. Abachi, S.; Akerlof, C.; inger, P.; 
Blockus, D.; Brabson, B.; Brom, J.M.; Bylsma, B.G.; Chap- 
man, J.; Cork, B.; DeBonte, R. (Argonne National Lab., IL 
(USA); Indiana Univ., Bloomington (USA); Lawrence 
Berkeley Lab., CA (USA); Michigan Univ., Ann Arbor 
(USA); Purdue Univ., Lafayette, IN (USA)). 1986. Contract 
W-31-109-ENG-38. lip. (CONF-860701—28). NTIS, 
A02. File Number DES7001491. 

From 23. international conference on high-energy physics; 

Berkeley, CA, USA (16 Jul 1986). 

e report the measurement of the lifetime of the tau lepton. 
This measurement was made using the HRS spectrometer at PEP, 
operating at 29 GeV. The 3 prong decay vertices were measured 
using a four layer tubular cell vertex chamber. The lifetime of the 
tau was determined to be tau/sub tau/ = .28 +- .02 +- .02 ps. 7 
refs., 3 figs. 


5875 (ANL-HEP-CP—86-78) Massive lepton pair pro- 
duction - the Drell-Yan - with nuclear targets. 
Berger, E.L. (Argonne National Lab., IL (USA)). Jun 1986. 
Contract W-31-109-ENG-38. 16p. (CONF-860741—20). 
NTIS, PC A02/MF A01; GPO Dep. File Number 
DE87001548. 

From International symposium on weak and el 
interactions in nuclei; Heidelberg, F.R. 1 Jul 1986). 

The [El cueanah -caaaet es in which a mas- 
sive lepton-pair is produced inclusively from a nuclear target, offers 
the possibility for gaining unique insight into the A dependence of 
the quark and antiquark densities of nuclei, q/sup A/(x,Q?) and q/ 
sup -A/(x,Q?). Measurements are crucial for testing whether the A 
dependence of deep-inelastic structure functions, known as the 
EMC effect, is a universal, process independent property of parton 
densities. Precise experiments with pion and nucleon beams on nu- 
clear targets would extend knowledge of the A dependence of 
quark and antiquark densities of nuclei into important intervals of 
the fractional longitudinal momentum variable x which are not ac- 
cessible easily in deep inelastic scattering. Model constructed to in- 
terpret the EMC effect are used to obtain predictions for the A de- 
pendence of massive lepton pair production. For tests of quantum 
chromodynamics, isolating nuclear dependence is necessary before 
definite conclusions can be drawn on the behavior of the pion 
structure function and on the magnitude and kinematic variation of 
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predicted higher order terms (K factor). I indicate the sensitive re- 
gions of phase space and the increased level of experimental preci- 
sion which is needed if a contribution is to be made to isolating the 
A dependence of quark and antiquark densities from the Drell-Yan 
process. 12 refs., 2 figs. 


5876 (ANL-HEP-CP—86-79) Search for wrong sign D° 
nee Abachi, S.; Akerlof, C.; Bar- 
Ba, Cs ; Blockus, D.; Brabson, B.; Brom, J.M.; Bylsma, 

Chapman, J.; Cork, B.; DeBonte, R. (Argonne Na- 
tional Lab., IL (USA); Indiana Univ., Bloomington (USA); 
Lawrence Berkeley Lab., CA (USA); Michigan Univ., Ann 
Arbor (USA); Purdue Univ., Lafayette, IN (USA)). 1986. 
Contract W-31- 109-ENG-38. Tp. (CONF-860701—34). 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE87001533. 

From 23. international conference on high-energy physics; 
Berkeley, CA, USA (16 Jul 1986). 

Using a data sample ig to an integrated luminosi- 
ty of 300pb™! obtained at PEP with ee HRS detector we have 
searched for the wrong sign decay of D® mesons in the decays D* 
— D°z. We obtain a 90% confidence level limit of 4.0% on the 
ratio of the wrong sign to the right sign decay rate in the Kw 
mode. This is the best model independent limit on mixing currently 
available and constrains the nature of the wrong sign signal recent- 
ly reported by the MARK III group. 10 refs., 2 figs. 


5877 (ANL-HEP-CP—86-88) Limit on tau neutrino 
mass, Abachi, S.; Akerlof, C.; Baringer, P.; Beltrami, L; 
Blockus, D.; Bonvicini, G,; Brabson, B.; Bylsma, B.G.; 
Chapman, J.; Cork, B. (Argonne National Lab., IL (USA); 
Indiana Univ., Bloomington (USA); Lawrence Berkeley 
Lab., CA (USA); Michigan Univ., Ann Arbor (USA); 
Purdue Univ., Lafayette, IN (USA)). 1986. Contract W-31- 
109-ENG-38. 16p. (CONF-860701—33). NTIS, PC A02/ 
MF A011; 1; GPO Dep. File Number DE87001532. 

From 23. international conference on high-energy physics; 
Berkeley, CA, USA (16 Jul 1986). 

Using the complete data sample of 300 pb™? collected by the 
HRS spectrometer in e* e~ collisions at 29 GeV, mass limit for the 
tau neutrino is set. The end point of the hadronic mass spectrum is 
determined in the decays tau —> 5a*~nu/sub tau/ and tau > 
Sar*- °nu/sub tau/. At 95% confidence level, an upper limit of 
M/sub nu/sub tau// < 76 MeV/c? is found. 8 refs., 4 figs. 


5878 (ANL-HEP-CP—86-116) Jet fragmentation 
PEP. Kooijman, P. (Argonne National Lab., IL (USA). 
1986. Contract W-31-109-ENG-38. 9p. (CONF-860701—37). 
NTIS, PC A02/MF AO1; 1; GPO Dep. File Number 
DE87001541. 

From 23. international conference on high-energy physics; 
Berkeley, CA, USA (16 Jul 1986). 

Data from three experiments at the SLAC e* e~ storage ring 
(PEP) on fragmentation of quark and gluon jets are presented. Re- 
sults on particle production, particle flow, and multiplicities are 
given and comparisons with models and data from hadronic initial 
states are made. 10 refs., 14 figs., 1 tab. 


(DOE/ER/03539—34) Experimental investigations 
Progress 


in 
December 1, 1985-November 30, 4 © 
Highland, V. L.; McFarlane, W. K. (Temple Univ., Philadel- 


phia, PA (USA). Dept. of Physics). Sep 1986. Contract 
AC02-76ER03539. 12p. (COO—3539-34). NTIS, PC A02/ 
MF AO01; GPO Dep. File Number DE87002125. 

The neutrino experiment at LAMPF (No. 764) has been set 
up and data taking has been completed. The Crystal Box work has 
proceeded, with publications on rare muon decays. The rare pion 
decay experiments at LAMPF have been run and data-analysis is in 
progress. Our antiproton work at CERN has ended the data-taking 
phase and some results published, which so far indicate no new 
physics. A new data analysis computing facility has been set up and 
the CERN software library transferred to it. Much progress has 
been made on preparations for the rare Kaon decay (lepton-non- 

ing and CP-violating decays) experiment at Brookhaven, 
which is scheduled to receive beam in December 1986. 
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5880 (INIS-SU—356, pp 11-19) Measurement of the 
coupling constant y — 377 in the process of pion pair produc- 
tion by pions in nuclear Coulomb field. Antipov, Yu.M.; Ba- 
tarin, V.A.; Bezzubov, V.V. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Teoreticheskoj i Ehksperimental’noj Fiziki). 1985. (In Rus- 
sian). NTIS (US es Only), PC A03/MF AOl1. File 
Number DE87780027. (JINR-N—11-85). 

In JINR rapid communications. Collection. 

The vertex y — 3a was investigated in the 7 +Z — 
a +7°+Z reaction of pion pair production in nuclear Coulomb 
field at small invariant mass of 7~ 7° (s < 10 msub(7)sup(2)). The 
experiment was carried out at 40 GeV pion beam of the IHEP ac- 
celerator (Serpukhov) using the SIGMA spectrometer. The first 
measurement of the coupling constant y —> 3a is presented: 
Fsup(377)(0)= 13.0+-0.9+-1.3 GeV~* The result is in agreement 
with calculations based on the Wess-Zumino-Witten effective la- 
grangian. The hypothesis of the chiral anomalies and colour SU(3) 
quark symmetry are confirmed. 18 refs.; 4 figs. 


5881 (JINR—E-1-84-448) Investigation of correlation 
phenomena in nucleus-nucleus interactions at 4.2 GeV/c per 
nucleon, Agakishiev, H.N.; Akhababian, N.; Armutlijsky, D. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
High Energy). 1984. 24p. NTIS (US Sales Only), PC A02/ 
A01. File Number DE87700087. 

Submitted to the 10. International conference on high energy 
physics and nuclear structure (Heidelberg, FRG). _ 

Inelastic interactions of light relativistic nuclei d, ‘He, and C 
with carbon and tantalum nuclei were investigated using the 2 m 
JINR propane bubble chamber with an internal tantalum target. An 
indication of the existence of narrow diproton resonances was ob- 
tained. Using the thermodynamical model, it was shown that the 
multinucleon CC central interactions are near the boundary of tran- 
sition of nuclear matter to quark-gluon plasma. The correlated 
emission of groups of identical 7 mesons, caused by the formation 
of multiisobar states in multinucleon interactions of nuclei, was ob- 
served. 73 refs.; 11 figs. 


5882 (JINR—E-1-84-587) Interactions of relativistic 
nuclei from the Dubna synchrophasotron. Fragmentation and 
particle production. Bartke, J. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of High Energy). 1984. 18p. 
NTIS (US Sales Only), PC A02/MF A0Ol. File Number 
DE87700098. 

Submitted to 4 Intern. Conference on Ultra-Relativistic Nu- 
cleus-Nucleus Collis. Quark Matter, 84, June 17-21, 1984, Helsinki, 
Finland. 

Results of recent experiments with beams of relativistic 
nuclei from the Dubna syncrophasotron are reviewed, with empha- 
sis on those which reveal the quark structure of nuclei. These are 
studies of fragmentation at high momentum transfers and of particle 
production in the cumulative region. Results on two-pion and two- 
proton interference correlations and their use for determination of 
the density of hot nuclear matter are also discussed, as well as some 
other aspects of interactions of relativistic nuclei. 84 refs.; 11 figs.; 3 
tabs. 


5883 (LBL—22046) Lambda production in electron-posi- 
tron annihilation at 29 GeV. Baden, A.R. (Lawrence Berke- 
ley Lab., CA (USA)). Aug 1986. Contract AC03- 
76SF00098. 106p. NTIS, PC A06/MF AO1; 1; GPO Dep. 
File Number DE87001891. 

The inclusive cross-secton for the production of the singly- 
strange baryons A and anti A, along with the differential cross-sec- 
tions in momentum and energy, are measured by e* e~ annihilation 
at a center-of-mass energy of 29GeV. The charged decay mode A 
— pm is used in a search for polarization. Such a polarization may 
be used as a check of CP invariance in A production. The sample of 
events with two detected decays is analyzed for correlations in pro- 
duction angle. 43 refs., 44 figs. 


5884 (LBL—22279) Searches for monopoles and quarks. 
Matis, H.S. (Lawrence Berkeley Lab., CA (USA)). Jul 
1986. Contract AC03-76SF00098. 7p. (CONF-860701—30). 
NTIS, PC A02/MF A0l; GPO Dep. File Number 
DE87001726. 
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From 23. international conference on high-energy physics; 
Berkeley, CA, USA (16 Jul 1986). 


p. 

Within the last year, several sensitive searches for monopoles 
and quarks have been done. Recent experiments at the Tevatron 
and at the CERN p anti p collider have detected no evidence for 
free fractional charge. An experiment in a iron refinery, which 
searched for GUT monopoles trapped in iron ore with two SQUID 
detectors, found no monopole candidate. However, an experiment 
looking for monopoles in cosmic rays has measured an interesting 
event which could be interpreted as a monopole. Several detectors 
are being built to achieve significant improvements in sensitivity for 
detection of quarks and monopoles. 21 refs. 


5885 K-meson production by v/sub ,/-deuterium reac- 
tions near threshold: Implications for nucleon-decay searches. 
Mann, W.A.; Kafka, T.; Derrick, M.; Musgrave, B.; 
Ammar, R.; Day, D.; Gress, J. (Tufts University, Medford, 
Massachusetts 02155). Physical Review [Section] D: Particles 
and Fields; 34: No. 9, 2545-2553(1 Nov 1986). 

The extent to which atmospheric neutrino interactions can 
mimic nucleon decay into modes with a strange particle in the final 
state is evaluated using v/sub p/-deuterium interactions recorded 
by the 12-Foot Bubble Chamber at the ANL Zero Gradient Syn- 
chrotron. Event distributions representative of atmospheric neu- 
trinos with 1<E/sub v/<5 GeV are studied. Such neutrino inter- 
actions in massive underground detectors will yield K° and K* 
mesons with respective rates of 1.5 +- 0.8 and 4.2 +- 2.3 per kilo- 
ton year. However, the neutrino-induced events have final-state in- 
variant mass and net momentum which are distinctly different from 
the values that characterize nucleon decay. Consequently, at life- 
time levels corresponding to ten kiloton years of detector exposure, 
experimental searches capable of reconstructing these variables will 
not encounter substantial neutrino background for nucleon-decay 
modes leading to K mesons in the final state. 


5886 Charged-current exclusive pion in neu- 
trino-deuterium interactions. Ki i, T.; Yuta, H.; Tanaka, 
S.; Yamaguchi, A.; Abe, K.; gawa, K.; Tamai, K.; 
Kunori, S.; Otani, Y.; Hayano, H.; and others. (Tohoku Uni- 
versity, Sendai, Japan). Physical Review [Section] D: Particles 
and Fields; 34: No. 9, 2554-2565(1 Nov 1986). 

High-statistics data from two exposures of the BNL 7-foot 
deuterium bubble chamber to a wide-band-neutrino beam with an 
average energy of 1.6 GeV were analyzed for exclusive pion pro- 
duction in charged-current neutrino-deuterium interactions. For the 
single-pion production reactions, the properties of A/sup + +-/ pro- 
duction and decay as well as the final results of an isospin analysis 
are presented. New results for single-pion and multipion production 
are also presented. 


5887 Signatures of heavy-neutrino production at the 
CERN collider. Haber, H.E.; Reno, M.H. (Santa Cruz Insti- 
tute for Particle Physics, University of California, Santa 
Cruz, California 95064). Physical Review [Section] D: Parti- 
cles and Fields; 34: No. 9, 2732-2738(1 Nov 1986). 

We discuss the possibility of discovering at the CERN col- 
lider a new sequential neutrino or a mirror neutrino (which can mix 
with the light neutrinos). Three classes of event signatures are ex- 
amined: purely leptonic decay channels, monojets with missing p/ 
sub T/, and monojets with isolated electrons and very little missing 
p/sub T/. This last signal is studied in detail; a set of experimental 
cuts are suggested and a number of possible backgrounds are esti- 
mated. At least 1 pb/sup -1/ of data is needed before nontrivial 
limits on heavy-neutrino parameters can be achieved. 


5888 Observation of a new structure in the difference 
between the pp total cross sections for antiparallel and paral- 
lel longitudinal spin states. Auer, I.P.; Colton, E.; Halpern, 
H.; Hill, D.; Miller, R.C.; Spinka, H.; Tamura, N.; Theodo- 
siou, G.; Toshioka, K.; Underwood, D.; and others. (Ar- 
gonne National Laboratory, Argonne, Illinois 60439). Physi- 
cal Review [Section] D: Particles and Fields; 34: No. 9, 2581- 
2583(1 Nov 1986). Contract W-31-109-ENG-38. 
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We have measured the difference between the pp total cross 
sections for parallel and antiparallel longitudinal spin states at beam 
momenta of 2.75, 2.92, 3.25, and 3.48 GeV/c. These results reveal 
possible new structure in this momentum range. 


5889 Inclusive hadronic ion cross sections meas- 

ured in proton-nucleus collisions at Vs = 27.4 GeV. Critten- 
den, J.A.; Hsiung, Y.B.; Kaplan, a Hubbard, J.R.; 

Mangeot, P.; Peisert, A.; Charpak, G.; Sauli, F.; Brown, 
C.N,; Childress, S.; and others. (Columbia University, New 
York, New York 10027). Physical Review [Section] D: Parti- 
cles and Fields; 34: No. 9, 2584-2600(1 Nov 1986). 

We present results on the production of hadrons in collisions 
of 400-GeV/c protons with beryllium, copper, and tungsten nuclei. 
The data cover the region from 5.6 to 8.0 GeV/c in the transverse 
momentum of the final-state hadron and from 73° to 102° in the 
proton-nucleon center-of-momentum frame production angle theta/ 
sup */. The restriction of the data to cane of x/sub T/ (x/sub T/ 
= 2p/sub T// Vs ) greater than 0.4 enriches the sample with hard 
collisions of valence quarks. Asymmetries about theta/sup */ = 90° 
reflect the presence of neutrons in the target nuclei. The variation 
of the atomic-weight dependence parameter a with production 
angle is discussed in the context of the phenomenology of nu- 
cleonic structure within nuclei. We also extrapolate our measure- 
ments to a “deuteron” target to minimize nuclear effects and com- 
pare the result to QCD calculations. 


5890 ap elastic scattering from 67 to 139 MeV. Brack, 
5:35 Rusia, Ss "7 aa Peterson, R.J.; Ristinen, 
RA. Ullmann, J.L; , DR; Johnson, R.R.; Ottewell, 
D,; Rozon, F.M.; and ace (Department of Physics, Uni- 
versity of Colorado, Boulder, Colorado 80309). Physical 
Review [Section] C: Nuclear Physics; 34: No. 5, 1771- 
1778(Nov 1986). 

Measurements of 7/sup +- /p elastic differential cross sec- 
tions have been made at seven incident pion energies from 66.8 to 
138.8 MeV. These measurements have statistical accuracy of 1.5— 
3.3Xfor m* and 2.7—19.0Xfor a~. The absolute normalization un- 
certainties are 1.2—2.5Xfor m* and 1.2—3.2Xfor w~. Extensive tests 
were made to ensure that systematic errors were properly evaluat- 
ed. 


5891 Calculation of atmospheric neutrino-induced back- 
grounds in a nucleon-decay search. Haines, T.J.; Bionta, 
R.M.; Blewitt, G.; Bratton, C.B.; Casper, D.; Claus, R.; 
Cortez, B.G.; Errede, S.; Foster, G.W.; Gajewski, W.; and 
others. (University of California, Irvine, California 92717; 
University of Michigan, Ann Arbor, Michigan 48109; 
Brookhaven National Laboratory, Upton, New York 11973; 
Cleveland State University, Cleveland, Ohio 44115; Univer- 
sity of Hawaii, Honolulu, Hawaii 96822; University of 
Notre Dame, Notre Dame, Indiana 46556;). Physical Review 
Letters; 57: No. 16, 1986-1989(20 Oct 1986). 

We have developed an extensive model of atmospheric v 
interactions which provide the backgrounds to nucleon-decay ex- 
periments. We report results from a 417-live-day exposure of the 
Irvine-Michigan-Brookhaven detector. During this time 401 con- 
tained events were observed at a rate and with characteristics con- 
sistent with atmospheric v interactions. We have calculated the ex- 
pected backgrounds to a variety of two- and three-body decay 
modes and have set lower limits on many nucleon partial lifetimes. 


5892 Measurement of the inclusive branching fraction 
tau-—>v/sub tau/m7~7°+ neutral meson(s). Aihara, H.; 
Alston-Garnjost, M.; Avery, R.E.; Barbaro-Galtieri, A.; 
Barker, A.R.; Barnes, A.V.; Barnett, B.A.; Bauer, D.A.; 
Bengtsson, H.H.; Bintinger, D.L. (Lawrence Berkeley Lab- 
oratory, University of California, Berkeley, California 
94720). Physical Review Letters; 57: No. 15, 1836-1838(13 Oct 
1986). Contract AC03-76SF00098;AA03-76SF00034;AC02- 
76ER03330. 

We measure an inclusive branching fraction of (13.9 +- 2.0/ 
sub -2.2//sup +1.9/)% for the decay tau-—>v/sub tau/m™~ 7° +nh° 
(n21), where h® is a 77° or an eta. The data sample, obtained with 
the time-projection chamber detector facility at the SLAC e*e~ 
storage ring PEP, corresponds to an integrated luminosity of 72 
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pb/sup -1/ at 29-GeV center-of-mass energy. The measured branch- 
ing fraction is somewhat greater than the theoretical prediction 
and, with errors taken into account, could resolve the present dif- 
ference between the inclusive and the sum of the exclusive tau/sup 
+- / branching fractions into one charged prong. 


5893 Characteristics of charm production by 400-GeV 
protons. , M.E.; Fanourakis, G.K.; Loveless, R.J.; 
Reeder, D.D.; Smith, E.S.; Childress, S.; Castoldi, C.; Con- 
forto, G.; Ball, R.C.; ‘Coffin, C.T.; and others. (University of 
Wisconsin, Madison, Wisconsin 53706). Physical Review Let- 
ters; 57: No. 13, 1522-1525(29 Sep 1986). 

In a beam-dump experiment at Fermilab the cross section for 
charm-particle production has been deduced from a measurement 
of the prompt neutrino flux. The reaction cross section, if we 
assume only DD-bar and the dependence on atomic weight A/sup 
0.75/, is 57.2 +- 2.9 +- 8.5 pb/nucleon and the dependence on 
Feynman x and transverse momentum is E/sub D/ d*a/sub pD/ 
’proportional(1-x)/sup 3.2/e/sup -1/ .5p/sub perpendicular/ (p/sub 
perpendicular/ in GeV/c). The data are consistent with as much as 
40% diffractive production of A/sub c/D-bar. 


5894 Valence quark effects in remnants in high E/ 
sub t/ proton-proton collisions at =27.4 GeV. Ahn, S.; 
Watts, T.L.; Brown, B.C.; Devenski, P.; Haggerty, H.; Ma- 
lamud, E.; Abrams, R.; Goldberg, H.; Halliwell, C.; Lopez, 
F. (Rutgers - the State Univ., New Brunswick, NJ, USA; 
Fermi National Accelerator Lab., Batavia, IL, USA). Phys- 
ics Letters [Section] B; 177: No. 2, 233-238(11 Sep 1986). 

Charged particle trajectories have been reconstructed in pp 
collisions with transverse energies (E/sub t/) ranging from 1 GeV 
to 20 GeV. Data were collected by triggering on E/sub t/ in a 
highly segmented calorimeter with full azimuthal coverage. Mini- 
mum bias triggers were also used. Valence quark effects are known 
to appear at low E/sub t/ in the differences between positive and 
negative particle multiplicities in the forward direction. We repro- 
duce these known prominent effects at low E/sub t/, but find them 
not present in the collisions with large E/sub t/, disappearing by 
about E/sub t/=8 GeV. Furthermore, events with high planarity 
do not show a stong forward net flow of charge and disagree with 
the predictions of ISAJET. The results suggest that for the triggers 
studied, more than a single pair of proton constituents scatter at this 
energy. 


Matrix element of the {eta}'(958)-> {eta}a/sup 0/ 


5895 

ar/sup 0/ decay. Alde, D.; Knapp, E.A.; Duteil, P.; Possoz, 
A.; Binon, F.; Bricman, C.; Lagnaux, J.P.; Mouthuy, T.; 
Stroot, J.P.; Donskov, S.V. (Los Alamos National Lab., 
NM, USA; ’ European Organization for Nuclear Research, 
Geneva, Switzerland; Institut Interuniversitaire des Sciences 
Nucleaires, Brussels, Belgium). Physics Letters [Section] B; 
177: No. 1, 115-119(4 Sep 1986). 

The decay {eta}’->{eta}a/sup 0/m/sup 0/->6y has been 
measured accurately with the GAMS-2000 spectrometer in a high 
statistics experiment performed at the 70 GeV IHEP accelerator. 
The parameters of a linear matrix element have been obtained 
which show that it is practically constant, with a slight dependence 
on only one of the Dalitz variables. 


2.22 GeV {eta}{eta}’ structure observed in 38 
GeV/c and 100 GeV/c 7/sup -/p collisions. Alde, D.; 
Knapp, E.A.; Binon, F.; Bricman, C.; Lagnaux, J.P.; 
Mouthuy, T.; "Possoz, A, Stroot, nF: Donskov, S.V.; Inya- 
kin, A.V. (Los Alamos National Lab., NM, USA; Institut 
Interuniversitaire des Sciences Nucleaires, Brussels, Bel- 
gium). Physics Letters [Section] B; 177: No. 1, 120-124(4 Sep 

6). 


198 

A structure has been observed at 2220 MeV in the mass 
spectrum of {eta}{eta}’ systems produced by 38 GeV/c and 100 
GeV/c’ negative pions on protons. The angular distribution of the 
decay products shows that this structure is presumably a spin J = 2 
meson. 
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Search for long range interactions at highly relativ- 
istic velocities. Reiner, P.; Melissinos, A.C.; Rogers, J.; Se- 
mertzidis, J.; Wuensch, Ww. ; Fowler, W.B. (Rochester Univ. By 
NY, USA. Dept. of Physics and Astronomy; Fermi Nation- 
al Accelerator Lab., Batavia, IL, USA). Physics Letters [Sec- 
tion] B; 176: No. 1/2, 233-238(21 Aug 1986). Contract 
AC02-76ER 13065. 

The Fermilab Tevatron is used to search for unknown weak 
long-range forces between the proton beam circulating at 800 GeV 
and a stationary detector. The limit established for a long-range nu- 
cleon-nucleon force at a distance of 23 cm, is F/sub NN/<3.4 x 
10/sup -40/ dyne. Assuming an inverse distance-squared force law 
with dimensionless coupling xm/sub p//sup 2/ between the nu- 
cleons in the detector and the protons in the beam one finds (km/ 
sub p//sup 2//Planck constantc) <5 x 10/sup -20/. 


6452 Particle Interactions And Properties - Theoretical 
REFER ALSO TO CITATION(S) 5705, 5724, 5964 


5898 (ANL-HEP-CP—86-81) Models of multiquark 
states. Lipkin, H.J. (Argonne National Lab., IL (USA); 
Weizmann Inst. of Science, Rehovoth (Israel). Dept. of 
Physics). 1986. Contract W-31-109-ENG-38. 16p. (CONF- 
860575—56). NTIS, PC A02/MF A0O1; 1; GPO Dep. File 
Number DE87001574. 

From 2. conference on particle and nuclear physics; Lake 
Louise, Canada (26 May 1986). 

The success of simple constituent quark models in single- 
hardon physics and their failure in multiquark physics is discussed, 
emphasizing the relation between meson and baryon spectra, hidden 
color and the color matrix, breakup decay modes, coupled chan- 
nels, and hadron-hadron interactions via flipping and tunneling of 
flux tubes. Model-independent predictions for possible multiquark 
bound states are considered and the most promising candidates sug- 
gested. A quark approach to baryon-baryon interactions is dis- 
cussed. 


5899 (ANL-HEP-CP—86-83) Hard diffractive process- 
es: QCD models. Berger, E.L.; Collins, J.C.; Soper, D.E.; 
Sterman, G. . National Lab., IL (USA); Ilinois 
Inst. of Tech icago (USA). Dept. of Physics; Oregon 
Univ., Eugene (USA). Inst. of Theoretical Physics; State 
Univ. of New York, Stony Brook (USA). Inst. for Theoreti- 
cal Physics; Institute for Advanced Study, Princeton, NJ 
(USA)). Jul 1986. Contract W-31-109-ENG-38. 19p. 
(CONF-8605163—5). NTIS, PC A02/MF AOl; 1; GPO 
Dep. File Number DE87001 566. 

From Workshop on physics simulation at high energies; 
Madizon, | WI, USA (5 May 1986). 

high energy hadron collisions that contain a hard 

seaman Uemmniaes ant or, a Z, very heavy quarks, or high 
P/sub T/ jets are produced, yet are diffractive, in the sense that 
one of the incident hadrons is scattered with only a small energy 
loss. In our approach, the cross section for such diffractive hard 
scattering is a part of the normal hard scattering inclusive cross sec- 
tion, as calculated using perturbative quantum chromodynamics. 
We use Regge phenomenology in combination with perturbative 
QCD to estimate that a substantial fraction (perhaps 30%) of all 
hard scattering events are diffractive. Measurement of diffractive 
hard scattering cross sections would illuminate the short distance 
gluon and quark content of the Pomeron. 23 refs., 7 figs. 


5900 (ANL-HEP-CP—86-85) Diffractive heavy flavor 
production-including W/sup +-/ and Z/sup 0/. White, A.R. 
(Argonne National Lab., IL (USA)). 1986. Contract W- 
31109-ENG-38. 8p. (CONF- -8605163—7). NTIS, PC A02/ 
MF AOI; 1; GPO Dep. File Number DE87001572. 

From. Workshop on physics simulation at high energies; 
Madison, WI, USA (5 May 1986). 

It is shown that when the Pomeron has the semiperturbative 
origin in QCD, diffractive heavy quark production is independent 
from, and not suppressed relative to, the perturbative gluon fusion 
process. It is emphasized that anomalously large diffractive heavy 
flavor cross-sections could anticipate correspondingly large cross- 
sections for the diffractive production of W/sup +-/ and Z°-pro- 





ERA-12/2/ 818 


viding distinctive evidence for the dynamical nature of the 
electroweak Higgs sector. 


5901 (ANL-HEP-CP—86-104) Intrinsic polarization of 
oh ee ee ee a a 
Olness, F. (Argonne National Lab., IL (USA); Kansas 

Univ., Lawrence (USA). Dept. of Physics and Astronomy; 
Illinois Inst. of Tech., Chicago (USA). t. of Ph nor 
1986. Contract W-31- '109-ENG-38; FG02-85ER40235;FG02- 
85ER40214. 10p. (CONF-8606215—6). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87001562. 

From Summer study on the physics of the superconducting 
super collider; Snowmass, CO, USA (23 Jun 1986). 

Several new issues are presented that are to be incorporated 
into a consistent treatment of high-energy transverse effective-W 
boson structure functions. The issues included the numerical impor- 
tance of the proper choice of scale, and the q? evolution of the 
boson structure functions in an Altarelli-Parisi framework. We in- 
vestigate a novel effect of the V-A coupling which produces a siza- 
ble intrinsic polarization of the W distributions. A preliminary esti- 
mate yields a left- to right-helicity structure function ratio W/sub 
L//* W/sub R/* = 1 - 21/(1 - x) + 21/(1 - x)? For x = 0.06, there 
are two lift-handed W*'s for every right-handed one in an unpolar- 
ized proton. 11 refs., 2 figs. 


5902 (BNL—38620) Study of W — jets reconstruction 
and resolution. Protopopescu, S.D. (Brookhaven National 
Lab., Upton, NY (USA)). Jun 1986. Contract AC02- 
76CHO00016. 6p. (CONF-8606215—5). NTIS, PC A02/MF 
A0l; 1; GPO Dep. File Number DE87001377. 

From Summer study on the physics of the superconducting 
super collider; Snowmass, CO, USA (23 Jun 1986). 

Using the Montecarlo program ISAJET 1000 events were 
generated of the type W + jets and neutral Higgs (700 GeV mass) 
decaying to WW to study the resolution and the background rejec- 
tion if one of the W's from the Higgs decays into hadron jets. With 
a rather simplistic calorimeter simulation with hadron energy reso- 
lution 8E/E = .02 + 50%/VE, we find one can achieve signal-to- 
background ratios of the order of 1/2 and W mass resolutions of 
the order of 9 GeV (full width half maximum). 


5903 (BNL—38768) KMC unitarity and new physics. 
Marciano, W.J. (Brookhaven National Lab., Upton, NY 
(USA)). 1986. Contract AC02-76CH00016. Sp. (CONF- 
860701—41). NTIS, PC A02/MF AO01; 2; GPO Dep. File 
Number DE87002149. 

From 23. international conference on high-energy physics; 
Berkeley, CA, USA (16 Jul 1986). 

Experimental constraints on the Kobayashi-Maskawa-Ca- 
bibbo (KMC) matrix are surveyed and shown to provide a test of 
the standard model at the level of its O (a) radiative corrections. 
The three generation prediction BR (K* — a* v anti v) = (0.35~3) 
x 10~*° is reviewed and the potential for enhancement up to ~ 3 x 
10-® due to the fourth generation mixing is descibed. Constraints on 
additional neutral gauge boson masses are also discussed. 23 refs. 


5904 (CERN—86-03-Vol.1) 1985 CERN-JINR school of 
physics. Proceedings. (European Organization for Nuclear 
Research, Geneva (Switzerland)). 5 May 1986. 255p. 
(CONF-8509325—Vol.1). NTIS (US Sales Only), PC A12/ 
MF AO1. File Number DE86704181. 

From CERN/JINR school of physics; Urbino, Italy (1 Sep 
1985). 

The CERN School of Physics is intended to give young ex- 
perimental physicists an introduction to the theoretical aspects of 
recent advances in elementary particle physics. These Proceedings 
contain reports of lecture series on the following topics: introduc- 
tion to gauge fields, perturbative QCD, proton-antiproton collider 
physics, lattice quantum field theories, experiments on weak decays 
of leptons and quarks, lepton-hadron interactions, supersymmetry, 
grand unified theories and cosmology. They also include reports of 
special lectures on sum rules and hadron properties in QCD, on 
quark distribution in nuclei, and on the scientific programme of 
JINR. 
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5905 (CERN—86-03-Vol.2) 1985 CERN-JINR school of 
Proceedings. (European Organization for Nuclear 
th, Geneva ee on 5 May 1986. 175p. 
(CONF-8509325—Vol.2). NTIS (US Sales Only), PC A08/ 
MF AO1. File Number DE86704182. 
From CERN/JINR school of physics; Urbino, Italy (1 Sep 
198: 

” The CERN School of Physics is intended to give young ex- 
perimental physicists an introduction to the theoretical aspects of 
recent advances in elementary particle physics. These Proceedings 
contain reports of lecture series on the following topics: introduc- 
tion to gauge fields, perturbative QCD, proton-antiproton collider 
physics, lattice quantum field theories, experiments on weak decays 
of leptons and quarks, lepton-hadron interactions, supersymmetry, 
grand unified theories and cosmology. They also include reports of 
special lectures on sum rules and hadron properties in QCD, on 
quark distribution in nuclei, and on the scientific programme of 
JINR. 


5906 (DOE/ER/40048—11-P6) Weak interaction 
matrix elements with staggered fermions. I: theory and a trial 
Kibus Gw. (Washington Ui Seed SA). — 
ip, G. iniv., le it. oO 
Physics; California Univ., San Diego, La Jo (USA) Dept 
of Hiden Los Alamos National Lab., NM (USA); Harvard 
Univ., Cambridge, MA (USA). Lyman Lab. of Physics). 
= 1986. Contract AC06-81ER40048. 30p. (HUTP—86/ 
= ae NTIS, PC A03/MF A011; 1; GPO Dep. File Number 
7000609 
We present results of a preliminary study of the matrix ele- 
ments of weak interaction operators using staggered fermions. We 
deuntie ome witligh ten eandlien, ta daa teamed: 
tonian onto the lattice. This method preserves exact Ward Identities 
analogous to those of the continuum. The calculation uses operators 
involving 0, 1, 2, 3 and 4 gauge links. We present results for all 
these operators obtained on 8° x 16 lattices generated both with the 
Wilson action (8 = 5.6) and an improved action. 


Yuan, C.P.; Willenbrock, S.S.D. (Lawrence Berkeley Lab., 
CA (USA); a Univ., Ann Arbor (USA). Harrison 
M. Randall Physics: Texas Univ., Austin (USA). 
Center for Particle Theory). Sep 1986. Contract AC02- 
76ERO1112;FG05-85ER40200;A C03-76SF00098. Tp. 
(CONF-8606215—4; LBL—22087). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87000932. 

From Summer study on the physics of the superconducting 
super collider; Snowmass, CO, oy (23 Jun 1986). 

We examine production of fourth generation heavy leptons 
and neutrinos in the effective W approximation. At high energy pp 
colliders, gauge boson fusion is larger than the Drell-Yan mecha- 
nism for heavy lepton production for a range of heavy lepton and 
neutrino masses. 


(FIAS-R—168) Renormalised 7 NN coupling con- 
at ed Gd Peuen itn dl te ee te a tee 
Pearce, B.C.; Afnan, I.R. (Flinders Univ. of South Austra- 
lia, Bedford Park. Inst. for Atomic Studies). Feb 1986. 42p. 
NTIS (US Sales Only), PC A03/MF A0O1. File Number 
DE87700081. 

Most applications of the cloudy bag model to 7 N scattering 
involve unitarising the bare diagrams arising from the Lagrangian 
by iterating in a Lippmann-Schwinger equation. However analyses 
of the renormalisation of the coupling constant proceed by iterating 
the Lagrangian to a given order in the bare coupling constant. 
These two different approaches mean there is an inconsistency be- 
tween the calculation of phase shifts and the calculation of renor- 
malisation. A remedy to this problem is presented that has the 
added advantage of improving the fit to the phase shifts in the Pi 
channel. This is achieved by using physical values of the coupling 
constant in the crossed diagram which reduces the repulsion rather 
than adds attraction. This approach can be justified by examining 
equations for the 7 a N system that incorporate three-body unitar- 
ity. 
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5909 (iC—85/174) Corrections to the box ore am- 
plitude due to kaon mass. Datta, A.; Kumbhakar, D. (Inter- 
national Centre for Theoretical Physics, Trieste (italy). 
Aug 1985. 10p. NTIS (US Sales Only), PC A02/MF AOl. 
File Number DE86704196. 

The K°-anti-K° mixing amplitude is calculated without using 
the standard zero external momentum approximation. The resulting 
corrections are numerically significant for the real part of the am- 
plitude. In the imaginary part of the amplitude the effects of similar 
er 
lon are discussed. 23 refs. 


(iC—85/241) Searching for light Higgs scalar 
boson in the next generation of electron-positron collider at 
LEP. Chukwumah, G.C. (International Centre for Theoreti- 
cal Physics, Trieste (Italy)). Nov 1985. 14p. NTIS (US Sales 
Only), PC A02/MF A01. File Number DE86704187. 

The e* e~ -collider facilities at LEP II, with the cm energy 
VS in the range 100-170 GeV may be able to detect “light” Higgs 
bosons, assuming a high luminosity. In this paper, we have calculat- 
ed production cross-sections of a light Higgs boson H® in associa- 
tion with the neutral gauge boson Z°, for varying ranges of the cm 

energy expected to be available to LEP II and VLEEP (Novosi- 
Gein fe aint, edhe a atabatitaian anen, 'ts Octet exe 
that production cross-sections are sizeable in comparison with those 
for the very massive Higgs bosons in proton-anti(proton) super-col- 
liders, Tevatron, Spp-barS and SSC, respectively. The implication 
of this feature is pointed out. Further, prospects for light Higgs 
production in association with the charged gauge boson, W™ in 
ultra energetic neutrino beams are examined. 22 refs, 3 figs, 2 tabs. 


5911 (IC—85/250) Lepage-Brodsky approach to semi- 
cent Ward, B.F.L. (International Centre for 

Physics, Trieste Nore 3 Aug 1985. 18p. NTIS 
(US Sales Only), 02/MF AOl. File Number 
DE86704188. 

We consider the decay characteristics of the Dsup(0,+) 
mesons into semi-leptonic channels using the methods of Lepage 
and Brodsky for high energy processes in QCD. We find that the 
recent data from the Mark (III Collaboration on 
Fsub(K +)Fsub(7+) and Fsub(KS-KL)/Fsub(K +) are consistent 
with the ratio of absolute rates GAMMA(D*-+e-barvsub(e)+X)/ 
GAMMA(D*>e-barvsub(e)X) approx.= 1.50. Here, Fsub(A) is the 
electromagnetic form factor of A, A=KS-KL, K*, z*. It follows 
that the recent Mark III result BR(D*t—-e-barvsub(e)+X)/ 
BR(D*>e-barvsub(e)+X) approx.= 2.27 is consistent with the 
ratio of lifetimes tausub(D-+)/tausub(D°)approx.= 1.51. In order 
to provide a check of our methods, we note that the methods pre- 
dict the ratio of the longitudinal polarization to the transverse po- 
larization for the produced K*’s in the process D-—+- 
barvsub(e)+K* to be approx.= 1/1.46 and 1/1.28 for D* and D® 
respectively. We encourage experimentalists to look for such polar- 
ization characteristics. A more stringent check on our work would 
be a precise set of data on the kaon energy distributions in D°— 
barvsub(1)+K~ and D*—/l-barvsub()+ anti-K°, l=e,u. The com- 
parison between the theory and the limited observations which now 
exist is not obviously an unacceptable one. 15 refs, 2 figs. 


5912 (iC—86/7) May quarks and leptons be interpreted 
as Skyrmions. Tiezhong Li. (International Centre for Theo- 
retical Physics, Trieste (Italy)). Jan 1986. 10p. NTIS (US 
Sales Only), PC A02/MF AOI. File Number DE86704186. 

In this paper we address the issue of whether quarks or lep- 
tons may be interpreted as Skyrmions. We suggest a concrete 
model consisting of pseudoscalar Higgs particles and preons. | fig, 
1 tab. 


5913 (iC—86/18) Further interpretations of quarks as 

Tiezhong Li. (International Centre for Theoreti- 
cal Physics, Trieste “taly)). Feb 1986. 7p. NTIS (US Sales 
Only), PC A02/MF AO01. File Number DE86704183. 

In this paper, we propose some models in which the solitons 
can be formed due solely to the exisience of pseudoscalar triplet 
Higgs and stabilized by Z/s:io(u)//sup(O)/, W/sub(u)/*~. These 
solitons may be interpreted as quarks or leptons. We suggest a pos- 
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sible explanation of why solitons so formed may be interpreted as 
light quarks. On the other hand, since the possibility of the exist- 
ence of light Higgs particle is not yet excluded, the soliton formed 
by light Higgs may be naturally interpreted as light quarks. 7 refs. 


5914 + airing Local duality constraints on scalar 
gluonium. Domin; C.A.; Paver, N. (International Centre 
for Theoretical Physics, Trieste (Italy); Trieste Univ. —. 
Ist. di Fisica ‘Tantion. Jan 1986. hi NTIS (US 
Only), PC A03/MF A01. File Number DE86704184. 

We study the O**(gg) channel in the framework of the 
Gauss-Weierstrass QCD sum rules. The results of this analysis defi- 
nitely support the existence of a scalar gluonium bound state. Con- 
cerning the parameters of such a state, the case of a light and very 
narrow glueball turns out to be strongly favoured over that of a 
heavy and broad resonance. 20 refs, 13 figs, 5 tabs. 


5915 (IC—86/35) Overview of particle physics. Salam, 
A. (International Centre for Theoretical Physics, Trieste 
(Italy)). Feb 1986. 27p. NTIS (US Sales Only), PC A03/MF 
A01. File Number DE86704185. 

An overview of the situation of particle physics at the end of 
1985 is given. It includes the following topics: ideas which have 
been tested or will soon be tested such as the standard model based 
on the symmetry group SU/sub(C)/(3)xSU/sub(L)/(2)xU(1), light 
Higgs and preons; theoretical ideas whose time has not yet come 
(basically because no accelerators are being constructed to test 
them) such as N=1 supersymmetry and N=1 supergravity right- 
handed weak currents, extended supergravities and superstring 
models; ideas for which non-accelerator and passive experiments 
have been mounted such as proton decay, nn-bar oscillations, neu- 


trino masses and oscillations, monopoles and dark matter. 7 figs, 3 
tabs. 


5916 (INIS-SU—356, pp 20-27) Description of rapidity 
spectra in the central production region at SPS-collider 
in the swoennehetions model, Sisakyan, A.N.; Toro- 
syan, G.T. 1985. (In Russian). NTIS (US "Sales Oni y), PC 
A03/MF A0O1. File Number DE87780027. (JINR—N-11-85). 

In JINR rapid communications. Collection. 

The inclusive and semi-inclusive rapidity distributions in the 
central production region of multiparticle production process are 
described in the framework of a many component phenomenologi- 
cal model of two mechanisms. It is shown that without change of 
parameters fixed from the description of multiplicity distributions at 
ISR energies, a satisfactory description of SPS-collider experimen- 
tal data is achieved. The energy dependence of the size of central 
production region on rapidity at superhigh energies is received 
owing to the finiteness of the asymptotic behaviour of total cross 
sections and limitedness of transverse momenta. The value anti 
M(u) = 3.92 +- 0.24 GeV is found for the average mass of four- 
particle heavy clusters considered in the model describing the in- 
elasticity coefficient at SPS energy. 11 refs.; 3 figs.; 2 tabs. 


5917 (ITTEP—80(1984)) Nucleon axial isoscalar coupling 
constant and the Bjorken sum rule. Belyaev, V.M.; Ioffe, 
B.L.; Kogan, Yal. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Teoreticheskoj i Ehksperimental’noj Fiziki). 1984. 15p. 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE87700083. 

The nucleon coupling constant with the axial isoscalar cur- 
rent entering the Bjorken sum rule for the deep inelastic scattering 
of polarized electrons on a polarized target is calculated in nonper- 
turbative QCD. The result, gsub(A)sup(s) approximately 0.5, is 
about a factor of two smaller as compared to that of the SU(6) 
symmetric quark model. 17 refs.; 1 fig. 


5918 (ITEP—150(1984)) Static and dynamical properties 
of light hadrons in QCD. Lecture at the 23. Cracow School of 
theoretical physics, Zakopane, June 1983. Ioffe, B.L. (Gosu- 
darstvennyj Komitet po Ispol’ zovaniyu Atomnoj Ehnergii 
SSSR, Moscow. Inst. Teoreticheskoj i Ehksperimental’noj 
Fiziki). 1984. 60p. NTIS (US Sales Only), PC A04/MF 
A01. File Number DE87700082. 

The review of QCD determination of static and dynamical 
properties of hadrons is given. Hadron masses, their transition con- 
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stants into quark currents, meson form factors at intermediate mo- 
mentum transfers, mesonic partial widths and structure functions at 
small x are considered. A special attention is paid to calculation of 
static paramaters of hadrons in external fields (nucleon and hyperon 
magnetic moments, interaction constants with axial currents). 44 
refs.; 26 figs. 


5919 (JINR—E-1-85-583) Recollections on the estab- 
a SS a ee a ee B. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab s 
Nuclear Problems). 1985. 7p. NTIS (US les Only), PC 
A02/MF AO1. File Number DE86704189. 

Submitted to the proceedings of the Chicago 1985 Interna- 
tional ee ae on particle physics in the 1950's, Cambridge Uni- 
bates) = Press, Pub! 

The quaraiiation of conception of wotk intersction w te 
processes where strange particles discovered is given. Indepene 
dently of Pais, the author came to an idea of pair production of 
new (strange) particles. In Dubna the experiments have been per- 
formed on the search for processes of production of the same pair 
of A-particles in nucleon-nucleon collisions. To interprete negative 
results of these experiments the author suggested a scheme based on 
an assumption that the isotopic spin is conserved in strong interac- 
tion and is not conserved in the weak one. It followed from this 
scheme, in particularly, that K° and anti K° - different particles. 11 
refs. 


5920 (JINR—E-2-84-437) Properties of the scalar glue- 
ball. Lanik, J. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Theoretical Physics). 1984. 12p. NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE87700084. 
Submitted to the International school of elementary particle 
h: upari-Dubrovnik, Yugoslavia, 1984). 
. eee analysis of an pen fe a model for 
coupling between a scalar glueball and mesons is 
given. This coupling is shown to satisfy the SU(2) x SU(2) rule. 
The model is consistent with the glueball assignment for the scalar 
gsub(s)(1240) particle. Moreover, the SU(2) x SU(2) coupling rule 
explained also the existing experimental data for decays of the 
tensor glueball candidate Theta(1640) into pseudoscalar mesons. 30 
refs. 


5921 (JINR—E-2-85-320) On the pair creation effect in 
radiative charmonium transitions. Lewin, K. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics). 1985. 7p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86704194. 

Contribution to radiative charmonium decay amplitudes 
which come from Feynman diagrams containing creation of inter- 
nal c anti c quark pair is investigated. The a im of the paper is calu- 
lation of this pair creation correction to the wave function overlap 
integral of the transition amplitude in a quasilocal semirelativistic 
approximation which works for charmed and heavier quark pairs. 
The application to the decay width of the spin flip transition 
psi(3685) —> ychi(3415) givesa 12% correction to the nopair term 
using a meson radius near 0.5 Fm and a scale parameter A=400 
MeV taken from fits inchar=monium spectroscopy. The error of 
the approximation is estimated to be smaller than 50%. The investi- 
gation indicates that also in the case of electroweak meson decays 
quatitative results cannot be expected from the no-pair contribution 
alone. 8 refs.; 3 figs. 


(JINR—R-1-85-616) Ai:-meson production in nu- 
aa Coulomb field and A; radiative decay width esti- 
mation. Zajmidoroga, O.A.; endiev, A.A. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Nuclear Prob- 
lems). 1985. 6p. (In Russian). NTIS (US Sales Only), PC 
A02/MF AO0O1. File Number DE86704195. 

Submitted to the journal Sov. J. Nucl. Phys. . 

The Coulomb dissociation of 7~ -mesons on nuclei and pro- 
duction of the A; resonance have been studied. On the bais of the 
partial wave analysis of the m* m~ a~ -system the contribution and 
resonance behaviour of the wave 1*S1 + H+ (rhoz) responsible 
for electroproduction of the A: resonance has been found. The 
width of the radiative decay (A: — mv) is extracted from the data; 
it equals 560 +- 220 keV. 11 refs.; 5 figs.; 1 tab. 








5923 (JINR—R-2-85-307) Quark matter as a statistical 
system. Baldin, A.M.; Shumovskij, A.S.; Yukalov, V.I. 
Goint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Theoretical Physics). 1985. 13p. Russian). NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE87700085. 
Submitted to the collection Fizika mmnogochastichnykh 
sistem oo Dumka, Kiev). 
The efficiency of the use of ideas and methods of statistical 
mechanics in high energy physics is demonstrated. Two illustrations 
are chosen as examples, which correspond to two limiting situa- 
tions, equilibrium and nonequilibrium. In the first example the 
model of coexisting multiquark clusters is considered, and phase 
transitions in such a system are studied. In the second example the 
principle of correlation weakening is formulated in the space of 
four-dimensional relative velocities, this principle being analogous 
to the Bogolubov one in the usual space. 70 refs. 


(KIYI—84-14) Influence of excitation of autoioni- 
saihun ctuten-an tadediiniin enaie caution a on Me? Al** 
and Si* ee ad Zatsarinnyj, O.1.; 
Krivskij, I.Yu.; Sabad, E.P. (AN Ukrainsko oj SSR, Kiev. 
Inst. Yadernykh Issledovanij). 1984. 27p. (In Russian). NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE87700086. 

The contributions of excitation-autoionization to electron- 
impact ionization in the Na-like ions Mg*t, Alsup(2+) and 
Sisup(3+) are calculated using the Coulomb-Born approximation 
with exchange. Inner-shell excitations of the type 2p® 3s — 2p® 3s 
nl (n=3, 4; 1=0, 1, 2) are included. The results are in good agree- 
ment with experimental data. It is concluded that it is necessary to 
take into account the nonorthogonality between the bound states 
orbitals of the active electron and the continuum wave functions 
with equal angular momentum. 13 refs.; 4 figs.; 7 tabs. 


5925 (SLAC-PUB—4074) 


Prospects of observing CP 
violation in bottom and charm decays. Bigi, I.I. (Stanford 


Linear Accelerator Center, Menlo Park, CA (USA)). 
1986. Contract AC03-76SF00515. 6p. (CONF-860701—27). 


NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE87001661. 

From 23. international conference on high-energy physics; 
Berkeley, CA, USA (16 Jul 1986). 

A review is given on the phenomenology of CP violation in 
B and D decays that has been developed over the last few years. 
Since a firm data base on B decays is still lacking, semiquantitative 
scenarios are drawn. Within the Standard Model one predicts asym- 
metries that can be as large as O (10%) with a confidence level that 
ranges between hopeful and considerable. Even so, millions of pro- 
duced B and D mesons are required to make such studies feasible. 
A B factory would be crucial in such an endeavor. 10 refs. 


(UWThPh—1986-13) Light quark masses in QCD 
from local duality. Dominguez, C.A.; Rafael, E. de de. (Vienna 
Univ. (Austria). Inst. fuer Theoretische Physik; Centre Na- 
tional de la Recherche Scientifique, 13 - Marseille (France). 
Centre de Physique Theori _ 1986. . NTIS (US Sales 
Only), PC A03/MF AO1. File Number DE86704190. 

We present an improved determination of the QCD-masses 
of the up-, down-, and strange quarks; as well as of the subtraction 
constants psis(0) = -(msub(u)/ + msub(d)) <u-bar u + d-bar d> 
and psi(0) = -(msub(u) + msub(d)) <u-bar u - d-bar d>. The 
framework we have used is a QCD-duality approach which com- 
bines on the one hand the information provided by the effective 
chiral Lagrangean realization of QCD at long distances; and on the 
other, the perturbative QCD behaviour at short distances with lead- 
ing power corrections a la SVZ incorporated. 


(UWThPh—1986-17) Model of massive neutrinos 
with a conserved lepton number. Ecker, G.; Grimus, W.; 
Gronau, M. (Vienna Univ. (Austria). Inst. fuer Theoretische 
Physik; Technion-Israel Inst. of Tech., Haifa. Dept. of 
Physics). 1986. 32p. NTIS (US Sales Only), PC A03/MF 
AO1. File Number DE86704191. 
We consider a left-right symmetric model with three genera- 
tions and with the standard assignments of fermion and scalar 
fields. The left-right symmetry gives rise to a unique conserved 
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lepton number which is of the Zel’dovich-Konopinski-Mahmoud 
neutrino, both in the light and in the heavy sector. Up to small mix- 
ings with right-handed neutrinos, the left-handed v/sub(e)/ and v/ 
sub(tau)/ combine to the light Dirac neutrino whereas v/sub(p)/ is 
the light Majorana neutrino. With a right-handed scale in the TeV 
range all light neutrino masses can naturally be of the order of sev- 
eral eV despite the large hierarchy in the charged lepton masses. 
Phenomenological consequences of the model are discussed. 


(UWThPh—1986-20) Numerical results for QCD- 
conuation for a semiphenomenological approach to bottom- 
and top-quark decay. Klein, M.; Rupertsberger, H. (Vienna 
Univ. (Austria). Inst. fuer Theoretische Physik). 1986. 9p. 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE86704192. 

The decay width of heavy quarks can be related to weak 
spectral functions. Taking into account appropriate QCD-correc- 
tions, which were derived recently, we present numerical results 
for inclusive quark decays and compare our values with the ones of 
a free quark approach. 


5929 (UWThPh—1986-23) B°-B-bar® system in left- 
right symmetric models. Ecker, G.; Grimus, W. (Vienna 
Univ. (Austria). Inst. fuer Theoretische Physik). 1986. 5p. 

NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE86704193. 

Mass mixing and CP violation for the B°-B-bar® system is in- 
vestigated in the minimal left-right symmetric gauge model with 
spontaneous P and CP violation. Significantly larger effects than in 
the standard model may be expected for CP violation in the B°/sub 
s/-B-bar°/sub s/ system. 


5930 Gauge anomalies and scattering theory. Jar- 
oszewicz, T. (Lyman Laboratory of Physics, Harvard Uni- 
versity, Cambridge, Massachusetts 02138). Physical Review 
[Section] D: Particles and Fields; 34: No. 10, 3141-3148(15 
Nov 1986). 

Global (Abelian) gauge anomalies, in an arbitrary even di- 
mension of space, are expressed in terms of high-energy fermion 
scattering phase shifts, and evaluated using the eikonal expansion. 


5931 Q? dependence of exclusive baryon-antibaryon pro- 
duction in Millers, D.; Gunion, J.F. 

ent of Physics, University of California, Davis, 
Davis, California 95616). Physical Review [Section] D: Parti- 
cles and Fields; 34: No. 9, 2657-2698(1 Nov 1986). 

We compute the cress sections for baryon-antibaryon pro- 
duction in photon-photon reactions in which one or both of the 
photons is off shell, i.e., virtual. Besides confirming the Q?-0 limits 
obtained previously by Farrar we demonstrate that the Q? depend- 
ence of the cross sections provides dramatic further tests of QCD 
and of the factorization formalism underlying the application of 
QCD to these reactions. In particular the Q? dependence is very 
sensitive to the baryon wave functions that are folded together 
with the hard-scattering quark-level tree graphs. 


5932 -backward 

as a probe of new physics from E, theories. Rizzo, T.G. (De- 
partment of Physics, Ames Laboratory, Iowa State Univer- 
sity, Ames, Iowa 50011). Physical Review [Section] D: Parti- 
cles and Fields; 34: No. 9, 2699-2703(1 Nov 1986). Contract 
W-7405-ENG-82. 

The forward-backward asymmetry A/sub F//sub B/ of 
lepton pairs produced in e*e™ annihilation can be used to analyze 
possible new physics from E. models resulting from superstrings. In 
addition to the usual A/sub F//sub B/ for muons we also consider 
the production of new particles such as E, exotic, mirror, or 
fourth-generation leptons. Our results clearly distinguish between 
these various possibilities and demonstrate the model dependency 
of A/sub F//sub B/ in each case. The value of A/sub F//sub B/ 
for new particles can then be used to test their origin as fourth-gen- 
eration, E¢ exotic, or mirror fermions. 
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5933 Q? dependence of the European Muon Collabora- 
tion effect. Bickerstaff, R.P.; Miller, G.A. (Institute for Nu- 
clear Theory, Department of Physics, FM-15, University of 
Washington, Seattle, Washington 98195). Physical Review 
» 34: No. 9, 2890-2892(1 Nov 


[Section] D: Particles and Fie! 
1986). 


At both low and medium Bjorken x, the nuclear-binding and 
dynamical rescaling models of nuclear effects in deep-inelastic scat- 
tering predict very little variation with Q? over the range 4—10‘ 
GeV? At large x Fermi motion introduces some sensitivity. 


5934 Two-body hadronic decays of exotic quarks in E, 
theories. Hewett, J.L.; Rizzo, T.G. (Ames Laboratory and 
ent of Physics, Iowa State University, Ames, Iowa 
50011). Physical Review [Section] D: Particles and Fields; 34: 
No. 9, 2790-2793(1 Nov 1986). Contract W-7405-ENG-82. 
We explore the possibility that the exotic Q = -(1/3), color- 
triplet, isosinglet fermion (D) present in E, theories may have a siz- 
able two-body hadronic decay mode D--d+g, where d is the usual 
down quark and g is a gluon. This process proceeds via a class of 
one-loop penguin-type diagrams. If the mass of the D (M/sub D/) 
exceeds that of the W boson, then it is easy to see that the branch- 
ing ratio for the above decay is negligible. A more interesting case 
occurs when 23=M/sub D/3=82 GeV, for which we find branch- 
ing ratios for this process of order a few percent. This two-jet 
decay mode may be a clear signal for D production. 


Trimuon production in pp-bar collisions, Bar; “wd 
V.; Phillips, R.J.N. (Physics Department, University of 

consin, Madison, Wisconsin 53706). Physical Review [Section] 

D: Particles and Fields; 34: No. 9, 2727-2731(1 Nov 1986). 

Trimuon events in pp-bar collisions are a probe of heavy fla- 

vors: certain classes of events offer clean signatures for new physics 

beyond bb-bar pair creation. We evaluate the expectations for tri- 

muon production at the CERN pp-bar collider, with realistic ac- 

ceptance cuts, including possible new-physics effects from t quarks, 

D°-D-bar ° mixing, fourth-generation v quarks, and bb-barcc-bar 
creation. 


Isospin nonconservation in nucleon-nucleon scat- 
aie by a color force. Braeuer, K.; Henley, E.M.; Miller, 
G.A. (Department of Physics, University of Washington, 
Seattle, Washington 98197). Physical Review [Section] C: Nu- 
clear Physics; 34: No. 5, 1779-1784(Nov 1986). 

A recently performed high accuracy measurement indicates 
the existence of a spin and isospin nonconserving force in neutron- 
proton scattering. One origin of this effect can be the influence of 
the up and down quark mass difference on the one gluon exchange 
spin-orbit force. We include this effect in a resonating group calcu- 
lation, and find that its contribution is very small compared to that 
conventional meson-exchange forces. 


5937 Importance of quark a in pion produc- 
tion via nucleon-nucleon scattering. Cao, Z.; Hwang, W.P. 
(indiana University Cyclotron Facility and Nuclear Theory 
Center, Department of Physics, Indiana University, Bloom- 
ington, Indiana 47405). Physical Review [Section] C: Nuclear 
Physics; 34: No. 5, 1785-1797(Nov 1986). 

We investigate pion production via nucleon-nucleon scatter- 
ing, ie., N+N—N+N-+7, assuming that pion emission takes place 
effectively at the quark level and that quark-quark interactions are 
described to a reasonable approximation by one-gluon exchange 
plus effective one-pion exchange. The six-quark wave function is 
totally antisymmetrized. Consequently, reaction mechanisms may be 
grouped into several categories: (1) one-nucleon mechanism or the 
nucleon-only impulse approximation, (2) two-nucleon mechanisms 
or meson-exchange currents, and (3) reaction mechanisms involving 
quark interchange. Applying the formalism to the reactions 
p+p—-d+a* and n+p—p+p+7-, we find that, for a nucleon 
radius of greater than 0.8 fm (as measured in the MIT bag model), 
reaction mechanisms involving quark interchange may be as impor- 
tant as the conventional one-nucleon or two-nucleon reaction 
mechanisms even near the pion production threshold. This specific 
result provides a quantitative support of the conclusion reached by 
Miller and Kisslinger in the hybrid quark-baryon model concerning 
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the necessity of incorporating quark effects in describing pion pro- 
duction or absorption reactions. 


5938 Relativistic scattering operators for Dirac parti- 
cles: Structure, symmetries, and reconstruction. Picklesimer, 
A.; Tandy, P.C. (TRIUMF, Vancouver, British Columbia, 
Canada V6T2A3 and Los Alamos National Laboratory, Los 
Alamos, New Mexico 87545). Physical Review [Section] & 
Nuclear Physics; 34: No. 5, 1860-1894(Nov 1986). 

A systematic construction of the general forms of relativistic 
scattering operators for spin-1/2 particles is presented. Lorentz-in- 
variant two-body scattering operators for the spin-1/2-spin-1/2 and 
spin-1/2-spin-0 systems are explicitly ted in a manner 
which is the relativistic generalization of the Wolfenstein represen- 
tation of Galilean-invariant scattering operators. The simpler spin- 
1/2-spin-0 case serves as a prototype for the much more complicat- 
ed spin-1/2-spin-1/2 case. For each case a complete set of inde- 
pendent Lorentz invariants is obtained directly in terms of the 
available four-momenta and the Dirac y matrices. The most general 
forms of the scattering operators are derived in terms of these. 


5939 U meson-exchange calculation of NN—-NN7z 
reaction. Matsuyama, A.; Lee, T.H. (Swiss Institute for Nu- 
clear Research, Villigen, Switzerland and TRIUMF, Van- 
couver, British Columbia, Canada V6T 2A3). Physical 
Review [Section] C: Nuclear Physics; 34: No. 5, 1900- 
1910(Nov 1986). 

Within a unitary 7NN theory a set of coupled integral equa- 
tions have been developed for the study of pion production from 
NN collisions, and have been applied to calculate the coincidence 
cross sections of pp—>pnz* at 800 MeV. The calculation is based on 
a meson-exchange Hamiltonian which was previously constructed 
to describe NN elastic scattering up to 1 GeV by extending the 
Paris potential to include A excitation. It involves solving a Fad- 
deev-Alt-Grassberger-Sandhas scattering equation for the final 
a@NN state and a NNdirect-sumNA coupled-channel equation for 
the initial NN state. We present the procedure of using the newly 
developed spline function method to solve the considered Faddeev- 
Alt-Grassberger-Sandhas equation directly on the real momentum 
axis. The importance of using a unitary approach to treat the initial 
NN and final 7NN scattering is analyzed in detail, in order to un- 
derstand the results obtained in several previous approaches by 
Betz, Dubach et al., and Verwest. The calculated cross sections re- 
produce the main features of the data both in magnitude and shape. 
The main difficulty of the present theory is found to be in repro- 
ducing the polarization data A/sub y/. Our results provide further 
evidence that the 7NN dynamics cannot be described completely 
by the conventional meson-exchange model. 


phenomenology in SO(10) or 

ions. Holman, R.; Reiss, D.B. 

on National Accelerator Lab., Batavia, IL, USA. Astro- 

pr Ihysics Theory Group; Minnesota Univ., Minneapolis, 

SA. School of Physics and Astronomy). Physics Letters 

[Section] B; 176: No. 1/2, 74-80(21 Aug 1986). Contract 
AC02- pacar 

ymmetry breaking patterns and phenomenology of the 

socio): and SU(5) compactifications of the E/sub 8/xE’/sub 8/ he- 

terotic superstring recently proposed by Witten are examined with 

regard to the fermion mass matrix. Under some circumstances there 

exist constraints due to the presence of relatively light charged lep- 

tons. 


5941 ion of the cosmological bound to the 
number of neutrino flavors. Steigman, G.; Olive, K.A.; 
Schramm, D.N.; Turner, M.S. (Delaware Univ., Newark, 
USA. Bartol Research Foundation; Minnesota Univ., Min- 
neapolis, USA. School of Physics and Astronomy; Chi 
Univ., IL, USA; Fermi National Accelerator Lab., Batavia, 
IL, USA. Astrophysics Center). Physics Letters [Section] B; 
176: No. 1/2, 33-38(21 Aug 1986). Contract AC02- 
78ER05007;AC02-83ER40105. 

The predictions of the light element abundances produced 
primordially in the standard hot big bang cosmological model with 
three species of light neutrinos (N/sub v/=3) is consistent with 





current observational data. If additional species of light neutrinos 
exist, additional /sup 4/He is produced primordially; consistency 
with observations of /sup 4/He leads to an upper bound to N/sub 
v/ which depends on the neutron half-life ({tau}/sub 1/2/), the nu- 
cleon-to-photon ratio (or, equivalently, the primordial abundances 
of deuterium and helium-3) and the primordial mass fraction of / 
sup 4/He (Y/sub p/). The bounds to these quantities are reexam- 
ined and N/sub v/ S& 4.0 is reconfirmed. 


5942 Use of the preconditioned conjugate gradient 
method to accelerate S/sub n/ iterations. Derstine, K.L.; 
Gelbard, E.M. (Argonne National Lab., IL). Transactions 


of 
the American Nuclear Society; 50: 260-261(Nov 1985). 


(CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

It is well known that specially tailored diffusion difference 
equations are required in the synthetic method. The tailoring proc- 
ess is not trivial, and for some S/sub n/ schemes (e.g., in hexagonal 
geometry) tailored diffusion operators are not available. The need 
for alternative acceleration methods has been noted by Larsen who 
has, in fact, proposed two alternatives. The proposed methods, 
however, do not converge to the S/sub n/ solution, and their accu- 
racy is still largely unknown. Los Alamos acceleration methods are 
required to converge for any mesh, no matter how coarse. Since 
negative flux-fix ups (normally involved when mesh widths are 
large) may impede convergence, it is not clear that such a strict 
condition is really practical. Here a lesser objective is chosen. The 
authors wish to develop an acceleration method useful for a wide 
(though finite) range of mesh widths, but to avoid the use of special 
diffusion difference equations. It is shown that the conjugate gradi- 
ent (CG) method, with the standard box-centered (BC) diffusion 
equation as a preconditioner, yields an algorithm that, for fixed- 
source problems with isotropic scattering, is mechanically very 
similar to the synthetic method; but, in two-dimensional test prob- 
lems in various geometries, the CG method is substantially more 
stable. 


5943 Exact homogenization scheme for the S/sub n/ 
equations. Khalil, H. (Argonne National Lab., IL). Transac- 
tions of the American Nuclear Society; 50: 261-263(Nov 1985). 
(CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

In the application of nodal methods to the solution of the 
transport and diffusion equations, systematic and accurate proce- 
dures for computing homogenized nodal parameters are needed. 
For the diffusion equation, a formally exact homogenization ap- 
proach has been developed for Koebke. With this approach, the 
knowledge of a high-order solution for a heterogeneous problem 
can be used to deduce node boundary scalar flux discontinuities 
whose use in a homogenized (low-order) calculation enables this 
calculation to reproduce, in an integral sense, the heterogeneous so- 
lution. Thus these flux discontinuities, referred to as discontinuity 
factors, not only account for heterogeneities, but also compensate 
for any additional approximations made in the low-order scheme. 
In practice, when the high-order solution is not known a priori, the 
discontinuity factors (DF) must be approximated. Methods of esti- 
mating the DF for the diffusion equation have been devised. How- 
ever, as can be expected the difficulty and expense of obtaining 
adequate approximations of the DF increase as the difference be- 
tween the low-order and high-order schemes increases. Thus even 
though high-order transport effects can be reproduced by solving 
the diffusion equation using DF, the use of an S/sub n/ method as 
the low-order scheme is expected to be more effective for many 
problems. For this reason, Koebke’s exact homogenization theory 
for the diffusion equation is extended to the S/sub n/ equations in 
this summary. 
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REFER ALSO TO CITATION(S) 5774, 5887, 5932, 5959, 5960, 5962, 5978 


5944 (CONF-860741—18) Search for short lived axions 
emitted from neutron capture on protons. a S.J.; 
Arnold, M.; Doehner, J.; Last, J.; Dubbers, D. . (Argonne 
National Lab., IL (USA); Heidelberg Univ. (Germany, 
F.R.). Physikalisches Inst.; Institut Max von Laue - Paul 

evin, 38 - Grenoble (France). 1986. Contract W-31- 
109-ENG-38. 4p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE87001498. 

From International symposium on weak and 
interactions in nuclei; Heidelberg, F.R. Germany (1 Jul 1986). 

A search has been conducted for light neutral particles like 
the axions which decay rapidly to electron positron pairs produced 
in the reaction n + p— D + = kine Gece cae 
from direct internal pair conversion has been detected. A prelimi- 
nary analysis gives (['/sub p//T'/sub y/)/sub expt//(['/sub p//T/ 
sub y/)/sub theo/ = 1.06 +- 0.12. The results exclude existing 
axion models over the mass range 2 m/sub e/ < m/sub a/ < 2.22 
MeV/c*. The axion mass would fall in this range if they were re- 
sponsible for the narrow positron lines observed in recent heavy- 
ion experiments at the GSI. 


5945 (OE/ER/40048—39-N6) Nuclear tests of sym- 
metries. Haxton, W.C. (Washington Univ., Seattle (USA). 
t. of Physics). 1986. Contract AC06-81ER40048. 15p. 

(CONF-860802—2). NTIS, PC A02/MF A011; 1; GPO Den 
File Number DE87000410. 

From International nuclear physics conference; Harrogate, 
UK (25 —_ 1986). 

A summary of symmetry tests in nuclear physics is given. 

Among these tests, three are chosen for discussion. These are 
parity-mixed nuclear levels, time-reversal-odd nuclear moments, 
and the Mikheyev-Smirnov mechanism. 47 refs., 3 figs. (DWL) 


Continuum limit of an SU(2) gauge theory with a 
suis delta Tecate, As Hasenfratz, P. (Supercom- 
puter Computation Research Institute, Florida State Univer- 
sity, Tallahassee, Florida 32306). Physical Review [Section] D: 
Particles and Fields; 34: No. 10, 3160-3164(15 Nov 1986). 

The only known fixed point of the SU(2) gauge-Higgs model 
is the Gaussian fixed point. Approaching this point in the Higgs 
phase defines a cutoff-independent field theory of massive vector 
bosons and a scalar. This field theory turns out to be free, however. 
In the vicinity of the Gaussian point effective interacting models 
can be defined with a large but finite cutoff. These effective models 
can be investigated in detail, as it is possible to control both the 
ultraviolet and the infrared behavior in perturbation theory. 


5947 esponse to "Comment on ‘Proof of one-loop fi- 
niteness of Se ype-1 SO(32) superstring theory’ ". Clavelli, L. 
(Department of Physics and Astronomy, University of Ala- 
bama, Tuscaloosa, Alabama 35487). Physical Review [Section] 
D: Particles and Fields; 34: No. 10, 3260-3262(15 Nov 1986). 

The preceding Comment by Potting and Shapiro refers to a 
well-known ambiguity in the open-string theory. Although they 
raise a valid concern, the ultimate resolution will probably involve 
a much deeper understanding of the relation between the planar 
and Moebius loops than is presently in hand. 


5948 B—KI* I" with four generations: Rates and CP vio- 
lation. Eilam, G.; Hewett, J.L.; Rizzo, T.G. (Ames Labora- 
tory and Department of Physics, Iowa State University, 
Ames, Iowa 50011). Physical Review [Section] D: Particles 
and Fields; 34: No. 9, 2773-2777(1 Nov 1986). Contract W- 
7405-ENG-82. 

In the standard model with three generations the branching 
ratios for B—K1* 1- +X (B—KI*1-) are 1.9 x 10/sup -6/ (0.9 x 10/ 
sup -6/) and 2.4 x 10/sup -6/ (1.2 x 10/sup -6/) for m/sub t/ = 40 
and 80 GeV, respectively, with very little uncertainty, and the 
maximal CP-violation asymmetry is of the order of 1.5%. As dem- 
onstrated here in the standard model with four generations, these 
results may change drastically with a possibility of an increase by 
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more than an order of magnitude in rates and CP-violation asym- 
metries. The uncertainty is now large for both quantities. 


5949 Kobayashi-Maskawa type of hard-CP-violation 
model with three-generation Majorana neutrinos. Cheng, H. 
(Physics D ent, Indiana University, Bloomington, In- 
diana 47405). Physical Review [Section] D: Particles and 
Fields; 34: No. 9, 2794-2802(1 Nov 1986). 

Within the framework of the Kobayashi-Maskawa (KM) 
type of hard CP-violation model with three-generation Majorana 
neutrinos, we point out that on-shell CP-violation phenomena (i.e., 
CP-violating effects taking place in on-shell processes), which are 
characteristic of Majorana neutrinos, can only occur in total-lepton- 
number-conserving reactions, and are unobservably small. Off-shell 
CP-nonconserving effects which arise from gauge bosons are unde- 
tectable, but those which are mediated by Higgs bosons could be 
seen in certain rare decays. It is emphasized that CP-odd effects in- 
trinsic to Majorana behavior depend not only on the two CP-vio- 
lating Majorana phases but also on the KM phase. We then demon- 
strate why the KM model, which has rich implications in the ha- 
dronic sector, leads to no observable CP-violating effects in lep- 
tonic processes (except in neutrino oscillations) directly related to 
the CP-odd KM phase. 


5950 CP nonconservation at the unification scale. Ath- 
anasiu, G.G.; Dimopoulos, S.; Gilman, F.J. (Stanford Linear 
Accelerator Center, Stanford University, Stanford, Califor- 
nia 94305). Physical Review Letters; 57: No. 16, 1982-1985(20 
Oct 1986). Contract AC03-76SF00515. 

The three-generation phase invariant measure of CP noncon- 
servation is shown to satisfy a simple and solvable renormalization- 
group equation. Its value falls by 4 to 8 orders of magnitude be- 
tween the weak and grand unification scales in the standard model, 
as well as in its two Higgs and supersymmetric extensions. Such a 
small value of CP nonconservation at the grand unification scale 
can pose a problem for baryogenesis; this is avoided if there are 
heavy quarks with masses close to their fixed points. 


5951 Singletons and superstrings. Guenaydin, M.; Nils- 
son, B.E.W.; Sierra, G.; Townsend, P.K. (Lawrence Liver- 
more National Lab., CA, USA; Lawrence Berkeley Lab., 
CA, USA; European Organization for Nuclear Research, 
Geneva, Switzerland; Universidad Complutense de Madrid, 
Spain; Cambridge Univ., UK. Dept. of Applied Mathemat- 
ics and Theoretical Physics). Physics Letters [Section] B; 176: 
No. 1/2, 45-49(21 Aug 1986). Contract W-7405-ENG-48. 

It is shown that the type IIA, IIB and heterotic superstring 
actions can be interpreted as the (8/sub c/, 8/sub s/), (8/sub c/, 8/ 
sub c/) and (8/sub c/, 0) superconformally invariant two-dimen- 
sional singleton field theories of the three-dimensional anti-de Sitter 
supergroups OSp(8/2, R)/sub c/xOSp(8/2, R)/sub s/, OSp(8/2, 
R)/sub c/xOSp(8/2, R)/sub c/ and OSp(8/2, R)/sub c/xSp(2, R), 
respectively. 
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REFER ALSO TO CITATION(S) 5774, 5775, 5930, 5946, 5947, 5950 


5952 (DOE/ER/05126—306) Nonperturbative bounds 
on the number of constituents. Namyslowski, J.M. (Maryland 
Univ., College Park (USA). Dept. of Physics and Astrono- 
my). ‘Oct 1986. Contract ‘ASOS76BR0S126. 10p. (ORO— 
5126-306). NTIS, PC A02/MF A0l; GPO Dep. File 
Number DE87002266. 

We show how to account approximately for the soft fluctu- 
ating gluon, and quark (anti-quark) fields, present in hadrons. Sum- 
ming tree diagrams we get lower bounds on the virtualities of the 
hard constituents, which translate themselves into the upper bounds 
on the number n of constituents in the given state of a hadron. The 
stage is characterized by its virtuality Do) = M?- P/sub p/P/sup 
p/, with M the hadron mass, and P/sub p/ the total momentum of 
that state. The upper bounds on n are: n/sub quark(anti-quark)/ < 
absolute value of Do/(0.331 GeV)?), n/sub gluon/ < absolute 
value of Do/(0.493 GeV)”. 


5953 (DOE/ER/45222—8) Collective coordinates and 
linear modes of the double-sine-Gordon kink. Willis, C.R.; 
El-Batanouny, M.; Sodano, P. (Boston Univ., MA (USA). 

t. of Physics; Massachusetts Inst. of Tech., Cambridge 

(USA)). May 1986. Contract FG02-85ER45222. “6p. (CONF- 
$0319 2) NTIS, PC A02/MF A01; GPO Dep. File 
Number DE87000987. 

From 6. CNLS annual conference on nonlinearities in con- 
densed matter; Los Alamos, NM, USA (4 May 1986). 

A complete Hamiltonian treatment of a kink is presented 
with an internal degree of freedom, namely the double-sine-Gordon 
(DSG) kink. In this formalism two canonical coordinates are as- 
signed and their associated momenta are used to describe the 
motion of the center of mass of the DSG kink and the relative 
motion of its two sub-kinks. It is shown that the canonical coordi- 
nate representing the separation of the two sub-kinks describes a 
nonlinear oscillatory degree of freedom. The method of supersym- 
metry is also used to obtain, for the first time, the complete set of 
eigenfunctions of small oscillations about the 447 DSG kink. This 
analysis was motivated by the need for an accurate expression of 
the shape mode in the Hamiltonian formalism. 8 refs. (DWL) 


5954 (EFI—786(13)-85) Photon splitting in the fields of 
crystallographic axes and planes. Darbinyan, S.M.; Ispiryan, 
K.A.,; iryan, M.K. (Tsentral’nyj ‘Nauchno- 


Issledovatel skij Inst. Informatsii i Tekhniko-Ehkonomiches- 
kikh Issledovanij po Atomnoj Nauke i Tekhnike, Moscow 
(USSR)). 1985. 14p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE87700051. 

The nonlinear quantum electrodynamic process of photon 
splitting into two photons in strong fields of the crystallographic 


axes and planes is investigated. The corresponding absorption coef- 
ficients are calculated for the case when a photon beam passes 
through crystal in parallel to its axes or planes. The obtained results 
which are applicable at relatively low photon energies, show that 
the absorption coefficients grow as approximately w® when the 
photon energy increases and, at high values of w they can exceed 
the corresponding coefficients for amorphous media. 24 refs.; 1 tab. 


5955 (LBL—21735) N-loop string amplitude. Mandel- 
stam, S. (California Univ., Berkeley (USA). “— of Phys- 
ics). Jun 1986. Contract AC03-76SF00098. 24p. (UCB- 
PTH—86/16; CONF-8606233—1). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87000071. 

From 2. nobel symposium on elementary particle physics; 
Marstrand, Sweden (2 Jun 1986). 

Work on the derivation of an explicit perturbation series for 
string and superstring amplitudes is reviewed. The light-cone ap- 
proach is emphasized, but some work on the Polyakov approach is 
also mentioned, and the two methods are compared. The calcula- 
tion of the measure factor is outlined in the interacting-string pic- 
ture. (LEW) 


5956 (LBL—22080) Top quark and light Higgs scalar 
mass bounds in no-scale supergravity. Roy, P. (Lawrence 
Berkeley Lab., CA (USA); Tata Inst. of Fundamental Re- 
search, Bombay (India)). 29 Aug 1986. Contract AC03- 
76SF00098. 7p. (CONF-860701—21). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87000925. 

From 23. international conference on high-energy physics; 
Berkeley, CA, USA (16 Jul 1986). 

o-scale supergravity theories with the minimal low-energy 

particle content are shown to become untenable for a top quark 
mass m/sub T/ much less than 40 GeV. For m/sub T/ < 55 GeV, 
a stringent upper bound operates on the mass of the lowest-lying 
Higgs scalar. Further, the Higgs pseudoscalar is constrained to be 
nearly a quarter as massive as the gluino. 


5957 (N—86-27644) i of Tethers in Space: 
Workshop proceedings, volume 2, Baracat, W.A. (National 
Aeronautics and Space Administration, Washington, DC 
(USA)). Jun 1986. 502p. (NASA-CP—2422-VOL-2). NTIS, 
PC A23/MF AOl. 

From Applications of tethers in space: workshop proceed- 
ings; Venice, Italy (15 Oct 1985). 





Topics addressed include: tethered orbital transfer vehicle 
operations, Centaur and Shuttle tether technology; tethered constel- 
lations, gravitational effects; Shuttle continuous open wind tunnel; 
optimal control laws, electrodynamic tether technology; and space 
station facilities. 


5958 (N—86-27644, vp) Electrodynamic tether tech- 
nology considerations. Ke J.C. Jun 1986. NTIS, PC 
A23/MF A01. (NASA-CP—2422-VOL-2). 

From Applications of tethers in space: workshop proceed- 
ings; Venice, Italy (15 Oct 1985). 

The electrodynamic operation was studied. Plasma 
contactors, power management and and exposure of 
materials were considered. Multikilowatt electrodynamic tether sys- 
tems need a variety of supporting technologies in order to be 
viable. The area of interface between the high voltage end of the 
electrodynamic tether and the user was not addressed, however, it 
must be in order for the successful and safe operation of the system. 


5959 Locally supersymmetric string Jacobian. Freed- 
man, D.Z.; Warner, N.P. (Department of Mathematics and 
Center for Theoretical Physics, Laboratory for Nuclear Sci- 
ence, Massachusetts Institute of Technology, Cambridge, 
Massachusetts 02139). Physical Review [Section] D: Particles 
and Fields; 34: No. 10, 3084-3091(15 Nov 1986). 

A representation of the superstring Jacobian is given for a 
general choice of the gauge slice e-italic-circumflex/sub a//sub p/ 
(x), psi-circumflex/sub j1/(x), A-italic-circumflex(x). The expression 
involves an integral over the expected ghost fields c/sub a/(x) and 
A(x) and traceless antighost fields b/sup a//sup b/(x) and A(x), and 
the action is invariant under local supersymmetry and super-Weyl 
transformations. Conserved currents of the ghost system are calcu- 
lated directly from this action. 


5960 Fermions and the Gaussian effective potential. Ste- 

venson, P.M.; Hajj, G.A.; Reed, J.F. (T. W. Bonner Lab- 

oratories, Physics ent, Rice University, Houston, 

Texas 77251). Physical Review [Section] D: Particles and 
Fields; 34: No. 10, 3117-3127(15 Nov 1986). 

The effect of fermions on the Gaussian effective potential is 
studied in a variety of fermion-scalar models in 2, 3, and 4 dimen- 
sions. Both gphipsi-barpsi and gphi*psi-barpsi couplings are consid- 
ered. Stability requires the bare g to be infinitesimal; g/sub B/ ? = 
G¥/Ip with Ip a divergent integral. This contrasts with large-N stud- 
ies in which g/sub B/ remains finite. The presence of fermions en- 
courages spontaneous symmetry breaking, and in 3+1 dimensions 
the fermions destabilize the already precarious” phi‘ theory. 


Bender, C.M.; Milton, K.A. (Department of Physics, Wash- 
ington University, St. Louis, Missouri 63130). Physical 
Review [Section] D: Particles and Fields; 34: No. 10, 3149- 
3155(15 Nov 1986). 

In a previous paper on the method of finite elements we de- 
veloped an extremely simple procedure for obtaining the approxi- 
mate energy levels of a quantum-mechanical system. This proce- 
dure is purely analytical rather than numerical and it gives accurate 
results. In this paper we apply this same procedure to self-interact- 
ing, two-dimensional, scalar quantum field theory. Specifically, we 
calculate the mass renormalization for the (phi?/sup N/)2, and the 
sine-Gordon field theories. 


5962 Finite-size effects for lattice glueball masses. De- 
Grand, T.A.; Peterson, C. (Physics ent, University 
of Colorado, Boulder, Colorado 80309). Physical Review 
[Section] D: Particles and Fields; 34: No. 10, 3180-3185(15 
Nov 1986). 

We have measured the lattice size dependence of the lightest 
glueball mass in SU(2) and SU(3) gauge theory at 8 = 2.2 and 2.3 
[SU(2)] and 8B = 6.0 [SU(3)]. We observe an increase in the glue- 
ball mass when the lattice size shrinks below a critical value. The 
magnitude of this length scale, which we interpret as the physical 
size of the glueball, is roughly the same for SU(2) and SU(3) when 
expressed in units of the string tension. 
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Dilaton coupling and BRST quantization of bo- 
ae strings. Banks, T.; Nemeschansky, D.; Sen, A. (Stan- 
ford Linear Accelerator Center, CA, USA). Nuclear Physics 
[Section] B; 277: No. 1, 67-86(3 Nov 1986). Contract AC03- 
76SF00515. 

BRST quantization of the bosonic string on a flat world 
sheet in an arbitrary background field is discussed. It is shown that 
by demanding the nilpotence of the BRST charge we may obtain 
the equations of motion of all the massless fields in the theory, pro- 
vided we couple the dilaton field to the divergence of the ghost 
number current in the o-model. 


5964 Dilepton emission and the QCD phase transition in 
ultrarelativistic nuclear collisions. Kajantie, K.; Kapusta, J.; 
McLerran, L.; Mekjian, A. (Department of Theoretical 
Physics, University of Helsinki, Siltavuorenpenger 20C, SF- 
00170 Helsinki 17, Finland). Physical Review [Section] D: 
Particles and Fields; 34: No. 9, 2746-27541 Nov 1986). 

The emission of dileptons from a matter distribution under- 

going longitudinal hydrodynamic expansion as might be produced 
in ultrarelativistic nuclear collisions is computed. Contributions 
come from quark-gluon plasma, from pion gas, and from a mixed 
phase while the matter undergoes a first-order confinement phase 
transition. This yield is compared with that expected from other 
sources. It is found that the signals from quark-gluon plasma and 
pion gas probably exceed such background for sufficiently high ini- 
tial temperature. The ratio of dilepton rapidity density to the square 
of the pion rapidity density may provide a measurement of the 
phase transition temperature. The dilepton mass distribution for 
various values of transverse energy may provide a measure of 
vector-meson masses as a function of temperature, and a mass shift 
due to the restoration of chiral symmetry might be seen. 


New infinities in two-dimensional nonlinear sigma 
anes and consistent string propagation. Das, S.R.; Sathia- 
palan, B. (California Institute of Technology, Pasadena, 
California 91125). Physical Review Letters; 57: No. 13, 1511- 
1513(29 Sep 1986). 

We demonstrate the existence of new nonrenormalizable ul- 
traviolet divergences in bosonic nonlinear sigma models with the 
target-space metric corresponding to weak transverse gravitational 
waves. These infinities arise when the loop expansion is summed to 
all orders. For string theories they correspond to couplings of gra- 
vitons to massive fields. 


Can a Heavy Higgs field become light at low ener- 
an Cvetic, M. (Stanford Linear Accelerator Center, CA, 
USA). Physics Letters [Section] B; 176: No. 3/4, 427-430(28 
Aug 1986). Contract AC03-76SF00515. 

A perturbative evolution of the mass parameter of the Higgs 
fields is studied in a supersymmetric gauge theory with N/sub c/ 
colors and 2N/sub f/ chiral superfields which interact with the 
Higgs fields via the Yukawa-type interactions. In general this mass 
parameter decreases at most one order of magnitude from energy 
scales V/sub MC/ propor to 10/sup 15/ GeV to V/sub HC/ 
propor to 10/sup 3/ GeV. However, in a ic case when the 
beta function for the gauge coupling is small and the gauge cou- 
pling is relatively large, this mass parameter can decrease by many 
(3-5) orders of magnitude. The relevance of such a scenario is com- 
mented upon for the tree level fine-tuning problem in the softly 
broken supersymmetric grand unified theories. In another context 
this may be relevant for the study of dynamically generated fer- 
mionic masses in a theory based on underlying preonic dynamics. 
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5967 (ANL—86-22) Physics Division annual review, 1 
April 1985-31 March 1986. (Argonne National Lab., IL 
(USA)). Sep 1986. Contract W-31-109-ENG-38. 357p. 
NTIS, PC A16/MF AOl1; 1; GPO Dep. File Number 
DE87002350. 
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The highlight of the Argonne Physics Division during the 
past year (1985/86) has been the completion and dedication of the 
final superconducting linac stages of the ATLAS system and the 
beginning of the research program that utilizes the full capabilities 
of that system. The transition to using the full ATLAS and the new 
experimental area has been a smooth one and the research program 
is beginning to bear fruit. The experimental facilities have also 
come into operation with three major components, consisting of the 
first stage of a gamma detection system incorporating an array of 
Compton-suppressed germanium detectors and BGO total energy 
detectors, a magnetic spectrograph of the Enge split-pole design, 
with a focal-plane detector system adapted to heavy ions, and a 
new scattering facility with a number of features. Interesting new 
data are emerging on quasi-elastic processes, on the transition be- 
tween fission and quasi-fission and the study of nuclear structure at 
high spin. The past year has also seen the merging of the nuclear 
research in the Argonne Chemistry Division, mostly in heavy-ion 
and medium-energy nuclear physics, with the Physics Division. 
The merger is leading to full cooperation within the larger group 
and will help broaden and strengthen the total effort in nuclear 
physics. In medium-energy physics the year has seen the successful 
execution of an experiment at the SLAC NPAS station to study the 
delta resonance in nuclei. Progress is being made in the effort at 
Fermilab on deep inelastic muon scattering, on the development of 
a tensor polarized gas deuterium target for use with storage rings, 
and on the LAMPF neutrino oscillation experiment. In theoretical 
nuclear physics an effort is continuing on investigating the relevant 
degrees of freedom in the microscopic dynamics of nuclei and the 
importance of three-body forces. 51 figs., 2 tabs. 


5968 (CONF-8606183—7) Exotic nuclear structures and 
decays: new nuclear collective phenomena. Hamilton, J.H. 
(Vanderbilt Univ., Nashville, TN (USA). Dept. of Physics 
and Astronomy). 1986. Contract AS05-76ER05034. 16p. 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE87001796. 

From NATO international advanced course on physics of 
strong fields; Maratea, Italy (1 Jun 1986). 

Studies of the properties of exotic nuclei have revealed a 
surprising richness and diversity in their shapes, structures, and 
decay modes far exceeding our understandings and expectations of 
even a decay ago. From studies of far-off-stability exotic nuclei 
have come evidence for the coexistence of different nuclear shapes 
in the same nucleus, new regions of unusually large deformation, 
new ground-state phase transitions from one shape to another, new 
magic numbers but now for deformed shapes, and for the impor- 
tance of reinforcing shell gaps. New exotic decay modes include a 
wide variety of beta delayed particle emission and heavy cluster 
emissions such as *C and **Ne. The new deformed magic numbers 
of 38 and 60 seen far off stability clearly support that there are 
likely other “magic” numbers for protons and neutrons which give 
stability to different deformed shapes. Perhaps these other new 
magic shell gap numbers at large deformation could influence the 
sticking of two very heavy nuclei in collisions such as U on Cm. 
Finally, another area which could have a bearing on the formation, 
motions, and structures of giant nuclear systems involves the recent 
observation of very energetic, light par ‘icle (proton, alpha) emission 
with up to 50% and more of the total in energy in a colli- 
sion, for example in 300 MeV *S on Ta. 43 refs., 11 figs., 2 tabs. 


5969 (DOE/ER/03244—128) Experimental medium 
energy physics. Annual progress report, June 1985-May 1986. 
(Carnegie-Mellon Univ., Pittsburgh, PA (USA)). 1986. Con- 
tract AC02-76ER03244. 109p. NTIS, PC A06/MF AOI; 1; 
GPO Dep. File Number DE87002121. 

During the past year the CMU Medium Energy Physics 
Group has been involved in the running of three experiments. In 
addition, software and hardware for two new experiments sched- 
uled to take place over the next few months have been developed. 
A new proposal, “Search for a Strangeness -2 Dibaryon Using a 
*He Target,” was submitted to the Brookhaven Program Advisory 
Committee and recently approved. In the spring of this year, stud- 
ies of hypernuclear decay shifted to few body systems. Data on the 
decay of °/sub A/He was taken along with preliminary data on ‘/ 
sub A/He. This was followed a month later by a run at LEAR to 
study anti AA production. The high statistics runs should allow ex- 
traction of the spin correlation coefficients not previously obtain- 


able and also includes a detailed study at threshold. In December, a 
second run at LEAR began the start of anti AZ production studies 
and tested the ability to measure K/sub s/K/sub s/ production; this 
channel will be used to search for the &(2230) in the summer of 
1986. In preparation for the &(2230) search, extensive Monte Carlo 
simulations have been performed at CMU to aid in the design of 
the detector system. Data analysis routines from hyperon produc- 
tion studies were modified and the first K/sub s/K/sub s/ event 
was extracted from existing data. The CMU group has had exten- 
sive involvement in an experiment to search for strangeness produc- 
tion relativistic heavy ion collisions. Hardware to provide the 
online analysis and data storage facilities for the experiment has 
been purchased and developed. CMU personnel has also worked on 
the development of software with the flexibility required to moni- 
tor this complex experiment. 37 refs., 53 figs., 8 tabs. 


5970 (DOE/ER/04699—10) A search for the formation 
Oe en ee ee ae 
for direct : Annual progress report, April 
1, 1986-March 31, 97, Kirk, P.N. (Louisiana State Univ., 
Baton Rouge (USA). Intermediate Energy Nuclear Physics 
Group). 15 Nov 1986. Contract AS05-76ER04699. 29p. 
NTIS, PC A03/MF A0l; 1; GPO Dep. File Number 
DE87002435. 

Research of The Intermediate Energy Nuclear Physics 
Group are presented. Contributions of this group to the DLS and 
the AMY collaborations are outlined. A list of publications, theses, 
honors, and distinctions associated with this research are given. 


5971 (INIS-SU—357) JINR rapid communications. Col- 
lection. (Joint Inst. for Nuclear Research, Dubna (USSR)). 
1985. 80p. (in Russian). (JINR-N—10-85). NTIS (US Sales 
Only), PC A05/MF A01. File Number DE87780028. 

Individual papers in this collection are abstracted separately. 
(LEW) 


5972 (LYCEN—8401) [Lyon University] annual report 
1983. (Lyon-1 Univ., 69 - Villeurbanne (France). Inst. de 
Physique Nucleaire). 1984. 117p. (in French). NTIS (US 
Sales Only), PC A06/MF A0O1. File Number DE87750020. 

The research activities have in 1983 been centered in theo- 
retical physics around particle models, symmetry groups and for in- 
termediate energy physics around the 7-N-N system and nuclear 
structure; in experimental physics, for high energy around experi- 
ments at CERN ISR and LEP, ALS and SATURNE and for nu- 
clear physics in collaboration with SARA and GANIL. In the 
interdisciplinary studies: atomic collisions in solids, surfaces and 
interfaces, electronic structure, solids, amorphous. 


5973 Recent References May through August 1986. Ra- 
mavataram, S. (Brookhaven National Laboratory, Upton, 
New York 11973). Nuclear Data Sheets; 49: No. 3, 479- 
479(Nov 1986). Contract AC02-76CH00016. 

Keywords and a reaction index are presented for all litera- 
ture received by the National Nuclear Data Center between May 
and August 1986. (AIP) 
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(JAERI-M—85-035, pp 371-381) JENDL-2 fis- 
data fil 


sion-product cross section le. Mar 1985. NTIS (US 
Sales Only), PC A18/MF A0O1. File Number DE85901515. 
— NEANDC(J))—112/A; INDCUPN)— 

From Seminar on nuclear data; Tokai-mura, Japan (13 Nov 
1984). 

The evaluation of the new set of the fission-product cross 
section data for JENDL-2 was started in 1979 and completed in 
October 1984. This data file contains 100 nuclides (Z = 36-65) 
which make contributions of about 195% of the total fission yield 
from Pu-239 fission, and 99.6% of the total neutron capture by fis- 
sion products in a typical fast breeder reactors. Cross section data 
in the neutron energy range of 10-5 eV - 20 MeV for the following 
reactions are stored; total, capture, elastic and inelastic scattering. 





fission products are also listed in decreasing order, represen 
rough order of importance of nuclides for long burnup in a large 
fast breeder reactor, The integral testa and limited adjustment of 
cross sections based on in’ data are planned as well as the ex- 
tension of the number of nuclides, 
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REFER ALSO TO CITATION(S) 042 


*. oe -CP—86-95) Los 
mt wil (USA), 198. TSA). 1966. aot W:3 a aan a i tp pe 


rie i no. Nis, Pe 
From 11, international conference on few-body systems in 
aan and nuclear eee eae Tokyo, Japan (24 Aug 3 


proton-proton total cross 
licity states =. i/(op)) from the ZGS8 near 3 GeV/c 
presented, 46 refs,, 4 


5976 La re et en in 
interactions with nuclear emulsion and 70 GeV, 


Nuc. 


Batusov, Yu.A.; Bobodzhanov, L,; ar S.A. (Joint 
Problems), 1985, 1 Research, Dubna (USS NTIS 


). Lab, of Nuclear 


PC A02/MF AOI, ile Number DE877 

Submitid to the journal Yad, Fiz, , 

92 mesic decays of hypernuclei have been registered in pho- 
toemulsion exposed to 250 and 70 GeV , The observation 
frequency for mesic decays of hypernuc' is (3.2. += 1,0) x 10sup(- 
4) per one inelastic interaction at 70 GeV and (2.4 +- 0,3) x 10sup(- 
4) at 250 GeV, The observation frequency for mesic decays at ap- 
proximately 100-150 GeV has been estimated: (2.7 +- 1,2) x 10sup(- 
4), It is shown that within the achieved accuracy of measurements 
the yield of hypernuclei in interactions of nonstrange hadrons with 
photoemulsion nuclei in a wide energy interval from 5 to 250 GeV 
slightly depends on energy and is (1,5-3) x 10sup(-3) per one inelas- 
tic interaction, The observed hypernuclear char are com 
pared with the data for hadron energies up to 25 GeV and with the 
characteristics of ordinary fragments, 19 refs, 


6077 (JINR—R-2-84-600) Multiquark freedom (how, 
: puis hadron-nucleus reactions, Kaptar’, L.P,; 


| hom, ” L, (Joint Inst, for aes Resoarch o 
(Osi). Lab of Theor 


Uni Veal ee nO SSR ). 1984, ate 
Vv, Vos 
Rumien) wnayl | s Sales Only), /MF AOI. ‘He 
Number DE877 


Cumulative _ TT ET 
(180 deg) + X and p™*Pb —+ w* (180 deg) + X in the framework 
of the quark-parton picture of interaction of the incident hadron 
with the multiquark systems inside the nucleus is discussed, It is 
shown that the reactions with amall and large transverse momen- 
tum of the cumulative le are of a different nature, namely, the 
7 ‘ and “hard-scattering”-mechanisms, 
respectively, Com 


is made with the corresponding experi- 
mental data, 29 refs,; 6 figs, 


seve (LA—10834-T) Precision test of charge independ- 
ence of hadronic interactions, Artuso (Les Alamos Na- 
tional Lab., NM (USA)). Oct 1986, $ Contin W-7405-ENG- 


36, 182p, NTIS, PC A09/MF AOl; 1; GPO Dep. File 
Number DE87002247, 


Broken symmetries are among the richest sources of infor- 
mation about the fundamental interactions; the renewed interest in 
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the study of isoapin non-conservation by strong forces is closely re- 
the effort of understanding some properties of nuclear sys- 

basic degrees of freedom, The hope is to be 

a the dynamical breaking of this symme- 

spectrum of light quarks: to this purpose a more 

detailed phenomenological knowledge must be provided by a new 
of experiments, These considerations motivated a preci- 

test of charge independence of strong nuclear interactions 

& measurement of the parameters AA/sub y/o(@) = A/sub 
y/o(0,"H) - A/sub y/o(0,"He), (the difference in analyzing power), 
and R identical with do(@°H)/de(0,"He) for the two reactions; 
vector p + d—» *H + w*, vector p + d — *He + w®, The ob- 
servable AA/sub y/o is particularly relevant as it probes the spin 
dependent term of the symmetry breaking interaction, on which so 
far almost no empirical evidence is available, The experiment has 
been performed at the Los Alamos Meson Physica Facility, using 
the N-type polarized proton beam (T/sub vector p/ = 733 MeV), 
and detecting the charged heavy particle in the HRS magnetic 
spectrometer, The final results are; AA/sub y/o = A/sub y/o(*H) - 
A/sub y/(*He) = 0,3930 - 0,3996 = 0.0066 +- 0,0040 +- 
(0.0018) and R = 2,193 +- 0,007 +- (0,027), where the first errors 
are statistical and the second systematic, 107 refs,, 23 tabs,, 63 figs, 


(LA—10848-T) Analyzing powers 
oamete coefficients in the clastic of 800 MeV po- 
larized protons from an L-type polarized target at 

momentum transfers, Adams, D,L. (Los Alamos Na- 
tional Lab,, NM (USA)), Oct 1986, Contract W-7405-ENG- 
36, 122p. NTIS, PC A06/MF AOI; 1; GPO Dep. File 
Neuher’ DE87002246, 

Analyzing powers and spin transfer coefficients which de- 
seribe the elastic scattering of polarized protons from a polarized 


and proton spin 


angles of 7, 11, 14, and 16,5 degrees, One analyzing power was also 
measured at 180 degrees, Three linearly independent orientations of 
the beam polarization were used and the target was polarized paral- 
lel and antiparallel to the direction of the beam momentum, The 
data were taken with the high resolution spectrometer at the Los 
Alamos Meson Physics Facility (experiment 685), The results are 
compared with multiple scattering predictions based on Dirac rep- 
resentations of the nucleon-nucleon scattering matrices, 27 refs, 28 
figs,, 4 tabs, 


Detuning reduction of muon sticking in resonant 
a zed d-t fusion, Danos, M.; Mueller, B.; Rafelaki, 
J, (Nai donal Bureau of Standards, Gaithersburg, ‘Maryland 
208 s ical Review [Section] A: General Physica; 34; No, 
53 S(Nov 1986). 

a nuclear fusion reaction in the (dty)* molecule is affect: 
ed by the presence of the muon in the relatively loosely bound me- 
somolecular orbit, Due to the sharing of the available energy be- 
tween the muon and the nuclei in the final state, a muon attached 
to the recoiling a particle reduces the energy available to the nu- 
clear fusion reaction by about 90 +- 50 keV and thus detunes the 
resonant d-t reaction amplitude by an important factor, 


see! Pion double charge exchange on /sup 3/He and / 
4/He, Stetz, A.; Swenson, L.W,; Davis, J.; Kallne, J,; 
Minehart R.C,; Whitney, R.R.; Perez-Mendez, V,; Sagle, 
—_ J. i MeClelland, J.B, (Oregon State Univ, Cor- 

, USA; Virginia Univ,, Charlonesville, USA; Law- 


valli, U8 Berkeley Lab., CA, USA; California Univ,, Los An- 
Ssecber 1986), uclear Physics [Section] A; 457; No, 3/4, 669- 
1986 


We tae measured the differential cross section d/sup 2/a/ 
dNdT for the double charge exchange reactions /sup 4/He(w/sup 
+/,n/sup -/)Ap and /sup 3/He(w/sup -/,7/sup +/)in at 140, 200 
and 295 MeV, By fitting this data with a simple phase-space model 
we have estimated the integrated cross section de/df} and the total 
cross section, The /aup 4/He data agree qualitatively with the pre- 
dictions of a meson exchange calculation and with one version of 
the successive single charge exchange model, The /sup 1/He cross 
sections are considerably larger than those of /aup 4/He and in 
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some cases the missing mass plot shows a strong enhancement, 
which resembles a broad three-nucleon resonance. 
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5962 (CONF-860832—7) AA hypernuclei and the AA 
interaction. Bodmer, A.R.; Usmani, Q.N. (Illinois Univ., 
Chicago (USA). Dept. of Physics; Argonne National Lab., 
IL (USA); Illinois Univ., Urbana (USA). Dept. of Physics; 
Aligarh Muslim Univ. (India). ao 7 an 1986. Con- 
tract W-31-109-ENG-38. 12p. A02/MF AOI; 
GPO Dep. File Number DEgTO01488. 

From 11. international conference on few-body systems in 
particle and nuclear physics; Tokyo, Japan (24 Au, 1986). 

Variational calculations of a-cluster for °/sub AA/ 
He, */sub AA/Be have been made. These calculations require a 
knowledge of the aA potential which is obtained in several ways 
including the use of five-body Monte Carlo (MC) calculations of °/ 
sub A/He. We discuss the AA interaction strengths and the relation 
between the */sub AA/He and 7°/sub AA/Be binding energies and, 
in particular, the dependence of these on the aA potential. For all 
our aA potentials the binding energy of ®/sub AA/He predicted 
from 1°/sub AA/Be is 1 MeV or more below the experimental 
value. A brief discussion is given of the implication of the phenom- 
enological strength of AA interaction we obtain and also the impli- 
cation of AA hypernuclei for the H-dibaryon. 19 refs., 2 figs., 1 tab. 


(ITEF—143(1984)) Cross sections of the 90-250 
Sadr daciiian onsienten-te Ge puuinen en ~= aes 1-9 
GeV/c; 7(+)A — dX at 1-6 GeV/c; w(-)A — dX at 1.4 and 5 
GeV/c. Bayukov, Yu.D.; Gavrilov, V.B.; Goryainov, N.A. 
(Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj Eh- 
nergii SSSR, Moscow. Inst. Teoreticheskoj i 
Ehksperimental’noj Fiziki). 1984. 84p. (In Russian). NTIS 
(US Sales Only), PC AOS5/MF AOI. File Number 
DE87700097. 

Tables of measured cross sections of 90-250 MeV deuteron 
production in the reactions of pA — dX at 1-9 GeV/c, m+ A — dX 
at 1-6 GeV/c, 7” A — dX at 1.4 and 5 GeV/c are presented. De- 
pendences of cross sections on initial particle momentum were 
measured for C, Cu, Pb, U nuclei (for protons 1; 1.4; 2; 3; 5; 6; 6.5; 
7; 7.5; 8.25; 8.5; and 9 GeV/c; for w*-1; 1.4; 2; 3; 4; 5 and 6 GeV/ 
c; for 3” -1.4 and 5 GeV/c) at escape angle of 59 deg; 89 deg; 119 
deg and 160 deg. A-dependence of cross sections (Be, C, Al, Ti, 
Fe, Cu, Nb, Cd, Sn, Ta, Pb, and U nuclei) is measured in detail for 
the same escape angles for incident protons with 7.5 GeV/c mo- 
mentum. Detailed angular dependences are presented for C, Cu, 
Pb, and U nuclei within the 10-160 deg interval for initial protons 
with 7.5 GeV/c momentum and for 7--mesons with 5 GeV/c mo- 
mentum. Some typical dependences are shown on graphs. 6 refs.; 9 
figs. 


5984 Double-differential inclusive hydrogen and helium 
spectra from neutron-induced reactions at 27.4, 39.7, and 60.7 
MeV: Oxygen and nitrogen. Subramanian, T.S.; Romero, 
J.L.; Brady, F.P.; Fitzgerald, D.H.; Garrett, R.; Needham, 
G.A.; Ulimann, J.L.; Watson, J.W.; Zanelli, C.1; Brenner, 
D3; "and others. (Crocker Nuclear Laboratory and Depart- 
ment of Physics, University of California, Davis, California 
95616). Physical Review [Section] C: Nuclear Physics; 34: No. 
5, 1580-1587(Nov 1986). 

Double-differential cross sections for the neutron-induced 
production of p, d, t, *He, and alpha particles from oxygen and ni- 
trogen have been measured using an unpolarized neutron facility. 
Neutron beam energies of 27.4, 39.7, and 60.7 MeV were used. The 
charged particle energy spectra, at six forward laboratory angles, 
15, 20, 35, 40, 45, and 65, and, where feasible, at three backward 
angles, 90, 130, and 150 deg, range up to the kinematic maximum, 
from a typical low-energy cutoff of 4 MeV for p, d, t, and alpha 
particles, and 8 MeV for *He. Intranuclear cascade plus deexcita- 
tion calculations were carried out. The data are compared with 
these calculations and with available proton-induced (charge-sym- 
metric) reaction spectra for oxygen. 


Tests of the factorized distorted wave impulse ap- 
en for (p,2p) reactions. Samanta, C.; Chant, NS. 
Roos, P.G.; Nadasen, A.; Wesick, J.; Cowley, A.A. (Saha 
Institute for Nuclear Physics, Calcutta 700X4, India and 
Department of Physics and Astronomy, University of Mary- 
land, College Park, Maryland 20742). Physical Review [Sec- 
tion] C: Nuclear Physics; 34: No. 5, 1610-1619(Nov 1986). 

Cross sections for the /sup 40/Ca(p,2p) reactions at 101.3 
and 76.1 MeV and the /sup 16/O(p,2p) reaction at 101.3 MeV have 
been measured and analyzed using distorted-wave impulse approxi- 
mation calculations. The sensitivity to the choice of distortion pa- 
rameters, nonlocality corrections, and spin-orbit terms in the optical 
potentials have been studied. For the region of phase space studied, 
the factorization approximation is found to be valid even at ener- 
gies as low as 76.1 MeV. Extracted spectroscopic factors are com- 
patible with shell model estimates. 


5986 (p vector,77/sup +-/) reactions on Be 

Hoeistad, B.; Barlet, M.; Adams, G.S.; Gazzaly, ks 
Pauletta, G.; . Irom, rs ; Jones, K,; McGill, J.A. (Texes Univ. 

Austin, USA. Dept. of Physics; South Carolina Univ., Co- 
lumbia, USA. Dept. of Physics; Minnesota Univ., Minne- 
apolis, USA. Dept. of Physics; California Univ., Los Ange- 
les, USA. t. of Physics; Los Alamos National Lab., 
NM, USA). Physics Letters [Section] B; 177: No. 3/4, 299- 
303(18 Sep 1986). 

Angular distributions of the differential cross section and the 
analyzing power for the /sup 9/Be(p vector,7/sup +/)/sup 10/Be 
and the /sup 9/Be(p vector,7/sup -/)/sup 10/C reactions have 
been measured at 650 MeV. A phenomenological comparison, 
based on a model for pion emission from the target nucleus, is made 
between the analyzing power from the (p vector,7) data and polar- 
ization data from aN scattering. 
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(ANU-P—940) Mass of *Si, Fifield, L.K.; 

Woods, C.L.; Catford, W.N.; Bark, R.A.; Drumm, PV. 
Keoghan, K. 7. (Australian National Univ., "Canberra. Dept. 
of Nuclear Ph ao Dec 1985. 19p. NTIS (US Sales Only), 
PC A02/MF A01. File Number DE87700102. 

The mass excess of **Si has been determined as -14.427 +- 
0.060 MeV from a measurement employing the **S(#°C,!*O)**Si re- 
action. No excited states of **Si were observed. The *S(#°C,*O 
)**Si reaction was studied simultaneously, and previously unreport- 
ed excited states in **Si were observed at 1.47, 2.00, 3.19, 4.13 and 
5.48 MeV. 


5988 (ANU-P—943) Kinematic coincidence technique to 
identify y-decaying highly excited states in light nuclei. Cat- 
ford, W.N.; Pringle, D.M.; Lewis, D.G.; Smith, A.E.; 
Garman, E. F; Wright, LF.; Lukasiak, J. (Australian Nation- 
al Univ., Canberra. Dept. of Nuclear Physics; Oxford Univ. 
(UK). Nuclear Physics Lab.; Manchester Univ. (UK). 
Schuster Lab.). Mar 1986. 45p. NTIS (US Sales Only), PC 
A03/MF AO1. File Number DE87700103. 

A simple kinematic coincidence technique is described for 
separating gamma-decaying states from particle decaying states 
populated in two body reactions. The method is especially suited to 
the discovery and further study of gamma-decaying states at high 
excitation energies in light nuclei, but has not previously been 
widely exploited. Experimental applications using the reactions 
12C(6O,alpha)**Mg and '*C(®Li,d)'*O are presented and these il- 
lustrate the range of results obtainable. In particular, the method 
provides an excellent means of measuring the probability for 
gamma-decay of individual excited states. The general properties of 
reactions suitable for use with the coincidence technique are dis- 
cussed. 





5989 (PNO-T—85-02) Identification of very exotic 
nuclei produced by projectile fragmentation. Quiniou, E. 
(Paris-11 Univ., 91 - Orsay (France). Inst. de Physique Nu- 
cleaire). 1985. 106p. (in French). NTIS _ Sales Only), PC 
A06/MF AO1. File Number DE87750031 

Tide work io doneted:to the geoGection and Mdentifnation of 
neutron rich nuclei, far from the valley of stability. These nuclei 
are produced by fragmentation of “Ar (44 MeV/u) and “Kr 
(33MeV/u) projectiles produced by the GANIL facility, on tanta- 
lum and titanium targets. Reaction products, collected at 0°, are an- 
alysed by the LISE spectrometer. In the first experiment (“Ar 
beam) the following isotopes were observed for the first time *N, 
2°Ne and *°Ne and the non stability of 1*B, 7*C and O was estab- 
lished. In a second experiment “Kr beam) a lot of new nuclides 
have been observed for the first time, namely: “7Ar, “Sc, ®V,®V, 
"Cr,"Cr, “Mn,“Mn, “Fe,®"Fe, Fe and Co, ™Co. 


5990 (JINR—R-3-85-272) Study of the **Ci(m,p)**S re- 
action at the neutron energy up to 12 KeV. Gledenov, 
Yu.M.; Popov, Yu.P.; Rigol’, Khe Salatskij, V.I. Goint Inst. 
for Nuclear Peseaneh bna (USSR). Lab. of Neutron 
Physics). 1985. 4p. (In Russian). NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE87700104. 

Submitted to the journal Z. fur Phys. . 

The **Ci(n,p)**S reaction cross section was measured by the 
time-of flight method in the pulsed reactor. The measured cross 
section shows three, not observed previously, neutron resonances 
wth energies Esub(n) =1.3; 3.5 and 8.2 keV for which there were 
determined the level width parameters 
Asub(p)=(yGITAsub(n)GITAsub(p)/GITA): 0.07 +- 0.01; 0.08 
+- 0.03 and 1.7 +- 0.3 eV, respectively. The comparison of these 
results with the excited states obtained by the **S(p,7y)*’Cl reaction 
made possible a more exact determination of the scale-energy of the 
37Cl nucleus excited states. 10 refs. 


states in /sup 26/Mg from the /sup 25/ 


Stretched 
Ma(a,*He) reaction at 81 MeV. Kraushaar, J.J.; Fujiwara, 
M.; ae K.; Ito, H.; Kondo, M.; Sakai, H.; Tosaki, M.; 
Yasue, M ; Hayakawa, s. L; Peterson, R.J.; and others. = 
search Center for Nuclear "Physics, Osaka University, Ibar. 


aki, Osaka 567, Japan). Physical Review [Section] C: Nuclear 
Physics; 34: No. a 1530-1538(Nov 1986). 

The /sup 25/Mg(a, *He)/sup 26/Mg reaction was used at 
80.9 MeV to investigate the stretched 6~ states from the (d/sub 5/ 
2//sup -1/,f/sub 7/2/) particle-hole configuration, which had been 
identified by inelastic electron scattering. The summed spectrosco- 
pic factors for the T = 1 6 states are only about 27% of the ex- 
pected strength and are to be compared to 85% of the extreme 
single model strength found in inelastic electron scattering. The T 
= 1 6 spectroscopic strength is considerably more fragmented in 
the mass 26 system than it is in mass 28. 


5992 200-MeV-7ri-induced single-nucleon removal from 
/sup 24/Mg. Joyce, D.; Funsten, H.O.; Lieb, B.J.; Plendl, 
H.S.; Norton, J.; Stronach, C.E.; Lind, V.G.; McAdams, 
R.E.; Otteson, O.H.; Swenson, L.W.; and others. (College 
of William and Mary, Williamsburg, Virginia 23185). Physi- 
cal Review [Section] C: Nuclear Physics; 34: No. 5, 1813- 
1821(Nov 1986). 

Nuclear y rays in coincidence with outgoing pions or pro- 
tons following single-nucleon removal from /sup 24/Mg by 200- 
MeV z* have been detected with Ge(Li) detectors. Differential 
cross sections are reported for yy rays from the first excited mirror 
states of /sup 23/Na and /sup 23/Mg in coincidence with positive 
pions or protons detected in particle telescopes at 30°, 60°, 90°, 
120°, and 150% angle-integrated absolute cross sections and cross 
section ratios o( /sup 23/Mg)/o({ /sup 23/Na) are calculated. 
These results are compared with the predictions of a Pauli-blocked 
plane-wave impulse approximation and the intranuclear cascade and 
nucleon charge exchange reaction models. The plane-wave impulse 
approximation and the intranuclear cascade calculations generally 
agree with the angular dependence of the experimental results but 
not the absolute magnitude. The nucleon charge exchange calcula- 
tion does not reproduce the observed cross section charge ratios. 
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5993 Role of isospin in the statistical decay of the giant 
dipole resonance built on excited states. Harakeh, M.N.; 
Dowell, D.H.; Feldman, G.; Garman, E.F.; Loveman, R. 
Osborne, J.L.; Snover, K.A. (Washington U: , Seattle, 
USA. Nuclear Physics Lab.). Physics Letters [Section] B; 176: 
No. 3/4, 297-301(28 Aug 1986). 

The statistical y-decay of the giant dipole resonance built on 
excited states was investigated in several nuclei in the sd-shell 
region. The yield of high-energy +-rays in self-conjugate nuclei 
populated by T=0 entrance channels was found to be strongly in- 
hibited compared to the yield from Tnot =0 entrance channels and 
compared to that in nuclei with Nnot =Z. This can be explained as 


due to good isospin purity in the compound nuclear states at high 
excitation energy. 
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(DOE/ER/40048—180-L6) (y,n) studies of the 
gant lovctr EZ resonance In and calcium. 


: ne A, 

, SA. (Washington tiniv’ Seattle 

(USA). Sesion Wender, Lab.; Illinois Univ., Urbana (USA). 

Dept, of Physics; Los Alamos National Lab., NM (USA); 

Brookhaven National Lab., a (USA)). 8 Oct 1986. 

Contract AC06-81ER40048. (CONF-861028—1). 

NTIS, PC A02/MF AOI; 1; GPo Dep. File Number 
DE87001400. 

From American Physical Society Nuclear Physics Division 
meeting; Vancouver, Canada (9 Oct 1986). 

The angular asymmetry in the (y,n) reaction on natural lead, 
cadmium, and calcium has been measured in the energy region of 
the isovector quadrupole resonance (20 to 40 MeV). The asymme- 
try increases from low values, about 0.2, to high values, 0.6 to 0.8, 
where this resonance is expected. This increasing asymmetry inter- 
ference is interpreted as resulting from the between the El and E2 
isovector amplitudes. We have done direct-semidirect calculations 
for lead and cadmium and obtain resonance energies of 23.5 +- 1.5 
and 26.5 +- 1.5 MeV for those elements, respectively. For calcium, 
preliminary results indicate a resonance energy of 34 +- 2 MeV. 
The widths are found to be considerably larger than those of the 
EI resonance. 10 refs., 10 figs., 1 tab. 


5995 (INIS-mf—10177) Measurement of the electron 
polarization in the 8 decay of “Ca and ‘Pm. Speller, E. 
(Stuttgart Univ. (Germany, ‘-e eye 12 - ee : 
Oct 1984. 75p. (In German). NTIS (US Sales Only), PC 
A04/MF A01. File Number DE86752583. 

In the present thesis measurements of the longitudinal degree 
of polarization of electrons from the 8 decays of “Ca and ‘*7Pm 
are described. In the measurement procedure used here the longitu- 
dinal polarization is transformed to a transverse one by means of a 
w":_.. filter and the degree of polarization thereafter analysed by 
Mott scattering. The problematics of an absolute calibration of the 
Mott polarimeter is circumvented by relative measurements. As ref- 
erence serves the Gamov-Teller decay of Co the degree of polar- 
ization of which is considered as well known. Apparative uncer- 
tainties concerning the scattering geometry are removed by rever- 
sal fo the spin orientation in the Wien filter, turning of the Mott 
polarimeter around the beam axis, and correction by means of addi- 
tional counters for the scattering events in forward direction. The 
results are in the studied energy range of 80-160 keV compatible 
with a degree of polarization P=-v/c. By this the results are in ac- 
cordance with the statements of the (V-A) theory. Additionally es- 
pecially in the case of ‘*7Pm strong constraints of influences of the 
nulcear structure result. Details of these fundamentally possible nu- 
clear structure effects and approaches to the theoretical description 
of the interaction are discussed. 
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5906 (PNO-DRE—85-35) Angular evolution of periph- 
eral heavy ion reactions at intermediate energies. Blumenfeld, 
Y.; Chomaz, P.; Frascaria, N.; Garron, J.P.; Jacmart, J.C.; 

Roynette, I Ardouin, D.; Mittig, W. (Paris-11 Univ., 91 - 
Orsay (France). Inst. de Physique Nucleaire). 1985. 47p. 
NTIS (US Sales Only), PC A03/MF AOl. File Number 
DE87750011. 

Energy spectra and angular distributions of projectile-like 
fragments have been measured in the vicinity of the grazing angle 
for the “Ar+“Ca and “Ar+*Pb reactions at 44MeV/nucleon. 
Measurements of the “Ar-+“Ca system at 27MeV/nucleon and 
Ne+*Pb reaction at 44MeV/nucleon at one angle have also 
been performed. For fragments with charge and mass close to the 
projectile numerous deviations from the standard fragmentation 
model have been observed including rapidly changing shapes of the 
angular distributions with the fragment mass. Moreover the isotopic 
distributions and mean fragment velocities are strongly dependent 
on detection angle. A surface transfer reaction component domi- 
nant at the grazing angle can be separated from a second compo- 
nent which cannot be entirely accounted for by a simple fragmenta- 
tion mechanism. 


5997 (PNO-DRE—86-02) Projectile like fragment pro- 
duction in Ar induced reactions around the Fermi energy 1. 
Experimental results. Competing mechanisms. Borrel, V.; 
Gatty, B.; Jacquet, D.; Galin, J.; Guerreau, D.; Galin, J. 
(Paris-11 Univ., 91 - Orsay (France). Inst. de Physique Nu- 
cleaire). 1986. 35p. NTIS (US Sales Only), PC A03/MF 
A01. File Number DE87750042. 

The production of projectile like fragments (PLF) has been 
studied in Ar induced reactions on various targets. It shows very 
clearly, that besides the predominance of fragmentation for most of 
the products, the transfer process is still a very strong component 
for products nearby the projectile. The influence of the target neu- 
tron excess on the PLF production is investigated as well as the 
evolution with incident energy of the characteristics of the different 
competing processes. 


(JINR—R-7-84-590) Possibilities of production 
and sindy of properties of heary isotopes of light element 
with Z < 30 means of heavy ion beams. Artyukh, A.G. 
(Joint teams for Nuclear Research, Dubna (USSR). Lab. of 
Nuclear Reactions). 1984. 15p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE87700101. 

Submitted to the All-union School-seminar on heavy ion 
physics, agp September 1984. 
actual aspects of investigation of neutron-rich isotopes 
of hight ee elements, methods of production, identification and study of 
the properties are discussed. The perspective reactions to synthesize 
unknow heavy isotopes with Z<30 are proposed and cross sections 
for production are given. The possibilities of investigation of pre- 
dicted deformation regions and properties of B-delayed multineu- 
tron decay and disintegration on charged particles are discussed. 66 
refs. 


5999 Measurements on isovector giant resonances in 
pion charge exchange. Erell, A.; Alster, J.; Lichtenstadt, J.; 

Moinester, M.A.; Bowman, LD; Cooper, M.D.; Irom, F.; 

Matis, H.S.; Piasetzky, E. Sennhauser, Ue and others. 
(School of Physics and Astronomy, Raymond and Beverly 
Sackler Faculty of Exact Sciences, Tel-Aviv University, 
Tel-Aviv 69978, Israel). Physical Review [Section] C: Nuclear 
Physics; 34: No. 5, 1822-1844(Nov 1986). 

We measured the energies, widths, and cross sections of the 
isovector monopole and dipole resonances in various nuclei be- 
tween /sup 40/Ca and /sup 208/Pb with the reactions (7/sup +- / 
,7@°). Both resonances exhaust approximately the same substantial 
fraction of the cross section calculated in a random-phase-approxi- 
mation—distorted-wave-impulse-approximation model. The excita- 
tion energies and widths of the monopole and dipole are in good 
agreement with random-phase-approximation calculations and for 
the dipole they are also in agreement with other data. No isovector 
quadrupole resonance was observed, and the upper limits for the 
cross sections for the light elements are well below the sum rule 
strength for the isovector monopole and giant dipole resonance. 
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Mass of /sup 57/Cu. A.s 
DR; Tribble, R.E.; on Ausdeln, L.A. (Cyclotron Insti- 
tute, "Texas A&M University, College Station, Texas 77843). 


Physical Review [Section] C: ‘Nuclear P Physics; 34: No. 5, 166. 
1666(Nov 1986). 

The ground state Q value of the reaction /sup 58/Ni(’Li, 
*He)/sup 57/Cu has been measured and found to be -29.613(17) 
MeV. This corresponds to a /sup 57/Cu atomic mass excess of - 
47.303(15) MeV. At a beam energy of 76.5 MeV and a scattering 
angle of 7°, the observed cross section was 17 nb/sr. The implica- 
tions of these results are discussed. 


Three-pion correlations in relativistic heavy ion 
collisions. Liu, ¥.M; Beavis, D.; Chu, S.Y.; a 
Keane, D.; VanDalen, G.; Vient, ’M. 'ys- 
ics, University of California, Riverside, California 92521). 
Physical Review [Section] C: Nuclear Physics; 34: No. 5, 1667- 
1672(Nov 1986). 

We report the results of three-pion interferometry for two 
streamer chamber data samples: 1.8 GeV/nucleon Ar on Pb and 1.5 
GeV/nucleon Ar on KCl. The fitted pion source parameters are 
consistent with previously reported results of two-pion interfero- 
metry. The effect of three-pion interference on the pion source pa- 
rameters obtained from two-pion interferometry is also studied. The 
distortion becomes a serious problem in the data analysis only when 
the pion source has a small radius and low temperature. 


Nuclear data sheets for A = 46. Alburger, D.E. 
(National Nuclear Data Center, Brookhaven National Labo- 
ratory, Upton, New York 11973, U.S.A.). Nuclear Data 
Sheets; 49: No. 2, 237-314(Oct 1986). Contract W-7405- 
ENG-48. 

Experimental nuclear structure and decay data for nuclides 
of mass A = 46 have been compiled and evaluated. This work su- 
persedes the previous evaluation by R. L. Auble (78 AuO4) pub- 
lished in Nuclear Data Sheets 24, 1 (1978). For each nuclide the 
energies of adopted levels, if associated with gammas, were derived 
from the adopted gammas by means of the least-squares fitting pro- 
gram GTOL. 
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6003 (ANU-P—934) Excitation of swift heavy ions in 
foil targets: X-radiation from Br. Hay, J.H.; Pender, L.F.; 
Treacy, P.B. (Australian National Univ., Canberra. of 
Nuclear Physics). Nov 1985. 21p. NTIS -— Sales ly), 
PC A02/MF AO1. File Number £87700 

ci ienitad ateaaineetainierammennaanels 
X-rays emitted following foil excitation of 130 MeV Br ions at dis- 
tances to 190 mm downstream of a self-supporting carbon target. 
The intensities of L X-rays at a number of distances were meas- 
ured. The observations are discussed in terms of the decay of high- 
n Rydberg ions. It is shown that, in addition to the expected yrast 
cascades, there are other little-understood casades with high intensi- 
ties. 


6004 Calculation of M1 transition rates at high - in 
axial nuclei. Chen, Y.S.; Semmes, P.B.; Leander, 

(Joint Institute for Heavy Ion Research, ‘Oak Ridge, Tex. 
nessee 37831). Physical Review [Section] C: Nuclear Physics; 
34: No. 5, 1935-1941(Nov 1986). 

A method is proposed for applying the cranking model to 
the calculation of M1 transition rates between high spin states. The 
accuracy is checked by comparing numerical results with recent 
high-spin data for /sup 165/Lu, which provides a critical test, and 
with a physically equivalent three-quasiparticle plus rotor calcula- 
tion. The nucleus /sup 81/Kr is also considered. The behavior of 
the M1 rates at high spin is qualitatively and semiquantitatively re- 
produced. 







6005 Search for the Fermi-surface anomaly in fast-neu- 
tron scattering from yttrium. Lawson, R.D.; Guenther, P.T.; 
Smith, A.B. oe ee ysics Division, Ar National 


‘gonne 
Laboratory, Argonne, Illinois 60439). Physical Review [Sec- 
tion] C: ed Physics; 34: No. 5, 1599-1609(Nov = 
N tial-elastic-scattering 
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6006 (ANU-P—955) ee nucleus angular momen- 
tum distribution ee ae Leigh, J.R.; Bokhorst, 
J.J.M.; Chatterjee, A.; Hinde, D.J.; Newton, 3.0; Ogaza, S.; 
Kondo, Y.; Robson, ‘B.A. (Australian National Univ., Can- 
berra. Dept. of Nuclear Physics). Soe 21p. (CONF- 
8604259—1). NTIS (US Sales Only), Al A01. File 
Number DE87700109 
From 21. winter school of physics; Zakopane, Poland (7 Apr 

1986). 

” Measurements of fusion, fission and elastic scattering cross 
sections have been made for a series of reactions using *O and °F 

projectiles. The results are all consistent with diffuse angular mo- 
mentum distributions following fusion, even at energies well above 
the fusion barrier. Preliminary gamma-ray multiplicity measure- 
ments support this conclusion. The interpretation of fission data for 
the *Sn + °*Ni reaction suggests much more dramatic smearing 
of the spin distributions associated with heavier projectiles. 


6007 (ANU-P—959) Quadrupole moment of the first ex- 
cited state of **Ba, Rothschild, P.J.; Baxter, A.M.; Burnett, 
S.M.; Fewell, M.P.; Gyapong, G.J.; 's , R.H. (Australian 
National Univ., Canberra. Dept. of Nuclear Physics). May 

. NTIS (US Sales Only), PC A02/MF AO1. File 
Number 87700106. 

The static electric quadrupole moment Q(2:* ) of the first ex- 
cited state of 1°*Ba and the reduced transition probability B(E2;0,* 
— 2,*) have been measured using the reorientation effect in Cou- 
lomb excitation. It is found that Q(2:+) = -0.19 +- 0.06(+0.07 +- 
0.07) eb and B(E2;0:+ — 2:+) = 0.419 +- 0.00400.417 +- 
0.004)e*b? for constructive (destructive) interference involving the 
second 2* state. These results agree well with one of the previous 
measurements of these quantities but disagree markedly with an- 
other which is of similar precision to the present work. 


6008 (CEA-CONF—8349) Experimental studies of the 
and decay of hot nuclei. Nifenecker, H.; Blachot, 
J.; Gizon, A.; Lleres, A. (CEA Centre 
d'Etudes Nucleaires de Grenoble, 38 (France)). Jun 1985. 
. (CONF-850672—20). NTIS _ Sales 'y), PC A02/ 

’ A01. File Number DE87750037 
From 2. international conference on nucleus-nucleus colli- 
sions; ee (10 Jun 1985). 
following we shall report on a number of measure- 
ments made with different projectiles ranging from 'C to “Ar. In 
most cases the target was '*Sn. In this case the reported results 
were obtained by off line y counting of series of catchers allowing 
mass and velocity measurements of the quasi compound or quasi 
target recoils'". We shall also refer to some other results using con- 
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ventional counter techniques and either lightersup(12,13) or heavier 
targetssup(14,15,16). We shall first examine the cross section for 
quasi fusion. We shall then adress the question of the limit of mo- 
mentum transfer and that of the inference of excitation energies 
from recoil energies. Finally we discuss the possible observation of 
a threshold in the excitation energy that nuclei can support without 
breaking apart. 


(CRN-PN—84-38) Study of fission products (mass 
195 and 137) of the Strasbourg vaclear reactor. Samri, M. 
Cary: -1 Univ., 67 (France). Centre de Recherches Nu- 
cleaires). Jun 1984. 83p. French). NTIS (US Sales 
Only), PC A05/MF A01. File Number DE87750024. 

The present work is the study of B™ decay of ™Te,’Te 
leading to ™*I,1°"J. By observation of yy and By coincidences half 
life and level schemes have been established. Mass defects of *Te 
and '*’Te were measured and compared to experimental and theo- 
retical data for **Te and to theoretical data for *’Te. Fifteen new 
levels have been found below 4.7 MeV in ™*I and four below 1.2 
MeV in **"I. Loft ft values were measured in *I and spins assign- 
ments to four excited levels were deduced from comparison with 
other experimental data. 


6010 (DOE/ER/01672—81) Studies of yrast and contin- 
uum states in A = 140 to 160 nuclei. Progress report, 1986. 
Daly, P.J. (Purdue Univ., Lafayette, IN (USA)). Oct 1986. 
Contract AC02-76ER01672. 19p. (COO—1672-81). NTIS, 
PC A02/MF A011; 1; GPO Dep. File Number DE87002137. 

The results of nuclear structure investigations by in-beam y- 
ray spectroscopy following heavy-ion reactions are summarized, in- 
cluding the first results obtained with the Compton-suppressed 
Spectrometer Array at the ATLAS accelerator. Detailed informa- 
tion is given for °Ho, Tm, even-A Sn and odd-A Sb nuclei, 
148Gd, Dy and “Dy, and ‘Ho. The Purdue superconducting 
electron spectrometer is operational and its first in-beam tests are 
described. 9 refs., 5 figs. 


6011 (INIS-SU—356, P 5-10) Semiclassical treatment 
of the effects in the ‘*7Sn(m,y) reaction. Frank, I.M.; 
Sharapov, Eh.I. 1985. (In Russian). NTIS (US Sales Only), 
i185). 3/MF AO0l. File Number DE87780027. (SINR-N— 

In JINR rapid communications. Collection. 

The polarization and angular correlation in the (n,7y) reaction 
are calculated. The gamma-ray polarization and angular distribution 
are treated semiclassically by the correspondence principle. The re- 
sults are in agreement with the recent experiment on the p-even ef- 
fects in the sup(117)Sn(n,y) reaction near the 1.33 eV p-wave reso- 
nance. The reasons are given for the failure of some previous pre- 
dictions. 7 refs. 


6012 (LPCC—85-06) Semi-exclusive study of heavy-resi- 
due production in the ““Ar-+ Ag reaction at 35 MeV/u inci- 
dent energy. Bizard, G.; Brou, R.; Doubre, H. (Caen Univ., 
14 (France). Lab. de Physique Corpusculaire). 1985. 19p. 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE87750052. 

Heavy residues created in the reaction Ar+Ag at 35 MeV/u 
have been detected at various forward angles. Their velocity spec- 
tra (quite different from the corresponding spectra measured at 27 
MeV/u) show that these events result both from central and pe- 
ripheral reactions and that the fusion component has dramatically 
decreased. Coincident light charged particles spectra have been ob- 
tained in a large solid angle forward hodoscope. The analysis of 
these spectra allows to differentiate peripheral and central colli- 
sions. The proton spectra are analysed in terms of emitting sources. 
There is no need for a participant zone in peripheral reactions. In- 
stead protons are emitted either from the target-like or from the 
projectile-like fragments. However projectile sequential emission is 
not sufficient to explain all the high energy protons. 
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== 3 
Brou, R.; Doubre, H. (Caen Univ., 14 (France). Lab. de 
Ph ” Corpusculaire). 1985. 13p. NTIS (US Sales Only), 
PC A A01. File Number DE87750053. 

A semi exclusive study of the products of quasi elastic reac- 
tions for the 35 MeV/u Ar+Ag system has been made using a high 
efficiency light particle multidetector. The mechanism of such reac- 
tions appears to be predominantly transfer. Single fragmentation is 
found to be an infrequent process. 


6014 G factor of the 2i state in /sup 142/Ba. Gill, 
R.L.; Warner, D.D.; Wolf, A.; Wi , J.A. (Brookhaven 
National Laboratory, Upton, New York 11973). Physical 
Review [Section] C: Nuclear Physics; 34: No. 5, 1983- 
1985(Nov 1986). Contract AC02-76CH00016. 

The g factor of the 2:* state in /sup 142/Ba was measured 
using the time integral perturbed angular correlation technique. The 
state was populated following the 8 decay of mass-separated /sup 
142/Cs produced by thermal neutron fission of /sup 235/U. A g 
factor of 0.48 +- 0.14 was measured. This result is analyzed togeth- 
er with previous results for /sup 144,146/Ba, using two different 
models: the hydrodynamic model including Greiner's correction for 
different proton and neutron pairing forces, and the interacting 
boson approximation IBA-2. 


6015 Mass dependence of effective charges in the inter- 

model. Scholten, O.; Ronningen, R.M.; Ahmed, 

A.Y.; Bomar, G.O.; Crowell, H.L.; Hamilton, J.H.; Kawa- 

kami, H.; ire, C.F.; Nettles, W.G.; Piercey, R.B.; and 

—_. (National Superconducting Cyclotron Laboratory 

and Department of Physics, Michigan State University, East 

Michigan 48824 and Kernfysisch Versneller Insti- 

tuut, 9747X Groningen, The a. Physica 

Rey nm] C: Nuclear Physics; 34: No. 5, 1962-1964(Nov 
986). 

The mass dependence of the E2-boson effective charges in 
the interacting-boson model is tested by comparison with measure- 
ments of B(E2;0:;*—2;*) for /sup 142,144,146,148,15/ °Nd. This 
mass dependence originates from g-boson renormalization effects. 
The magnitude of this renormalization, as required to reproduce ex- 
periment, is consistent with an earlier estimate based on the renor- 
malizations of the single boson energies. The proton effective 
charge is found to be larger than the neutron effective charge, in 
agreement with the shell model, but in contrast to an earlier report. 


6016 Can an isovector dipole mode of nuclear collective 
motion give a signature that of an isoscalar mono- 
pole mode?. Peterson, R.J. (Nuclear Physics Laboratory, 

t of Physics, University of Colorado, Boulder, 
Colorado 80309). Physical Review Letters; 57: No. 13, 1550- 
1553(29 Sep 1986). 

It is shown that inelastic a-particle scattering to the well- 
known isovector giant dipole excitation, when computed with a 
neutron radius greater than the proton radius and including isovec- 
tor Coulomb excitation, is predicted to give an angular dependence 
similar to that of an isoscalar monopole excitation claimed to exist 
at the same nuclear excitation energy. A much smaller fraction of 
the monopole sum-rule transition strength is then required by these 
data, altering the conclusions for nuclear compressibility. 


6017 Neutron emission prior to fission. Gavron, A.; 
Gayer, A.; Boissevain, J.; Britt, H.C.; Nix, J.R.; Sierk, A.J.; 
P,; Hassani, S.; "Weidenmueller, H.A.; Beene, IR. 
(Los Alamos National Lab., NM, USA; Strasbourg-1 Univ., 
67, France. Centre de Recherches Nucleaires; Max-Planck- 
Institut fuer Kernphysik, eho ae Germany, F.R.). Phys- 
ics Letters [Section] B; 176: No. 3/ 312-3168 Aug 1986). 

Also published as CONF-860270--2. 

Neutron emission in coincidence with fission fragments has 
been measured in the reaction /sup 16/0+/sup 142/Nd->/sup 
158/Er at 207 MeV. The neutron multiplicity preceding fission is 
interpreted by including the effects of transients and saddle-to-scis- 
sion time on neutron emission prior to fission, and determines the 
limit 8=5x10/sup 21/ s/sup -1/ for the reduced nuclear dissipation 
coefficient 8. 
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REFER ALSO TO CITATION(S) 6020, 6036 


6018 (ANU-P—932) Neutron multiplicities in heavy-ion 
— 


50p. NTIS (US 
Sales Only), PC A03/MF AOl1. File Number DE87700107. 

Neutron-fission fragment angular correlations have been 
measured for the compound nuclei “Yb, ‘Pb, ‘Pb, *°Pb, 
210Po, 43Fr and *!Es, formed at excitation energies between 45 
and 90 MeV by fusion reactions induced by beams of '*O, 440, 
19F, ®Si and *°Si. Analysis allows the determination of the mean 
multiplicities of neutrons originating from the fused system and the 
fission fragments. The total multiplicities are in good agreement 
with calculated values. However, calculations using the statistical 
model code ALERT1 underestimate the multiplicities, the discrep- 
ancy increasing with excitation energy and fissility. This is inter- 
preted in terms of the dynamics of the fission process, and can be 
resolved by including in the calculations the effects of a delayed 
onset of fission or a slow saddle-to-scission transition. 


6019 (ANU-P—944) Heavy ion induced fusion-fission 


fission-barrier determination. Charity, R.J.; 
TR: Bokhorst, J.M.M.; Chatterjee, A.; Foote, G.S.; 
Hae DJ: Newton, J.O.; Ogaza, S.; Ward, D. (Australian 
National Univ., Canberra. Dept. of Nuclear Physics). May 
1986. 41p. NTIS (US Sales Only), PC A03/MF AOl1. File 
Number DE87700108. 

Fission and evaporation residue excitation functions have 
been measured for reactions using *O and °F projectiles to 
produce *Dy, %*Yb, 17*W, ™*Pt and 7°Po compound nuclei. 
The results of the measurements were compared to statistical model 
calculations performed using the Hauser-Feshbach code ALERT1. 
The initial calculations used fixed and showed excellent 
agreement with the data for all but “*Dy and **Yb. Further cal- 
culations with different parameter sets gave better agreement for 
the light systems. The calculations are best able to describe the data 
in those situations for which the angular momentum distribution 
following fusion produces significant population in or above the 
region where the fission barrier is equal to the neutron binding 
energy. This is not the case for the light systems. The fission bar- 
riers for the heavy systems are consistent with those predicted by 
the Rotating Finite Range model. 


6020 (JCU/NP—79) Elastic scattering of low energy 
rays. IV. Theoretical cross sections based upon various form 
factor Rayleigh amplitudes. Teansomprasong, P.; Whit- 
tingham, I.B. (James Cook Univ. of North d, 
Townsville (Australia). Dept. of Physics). Oct 1985. 275p. 
James Cook University, Townsville, Queensland 4811, Aus- 

Theoretical cross sections for the elastic scattering of ™*Eu 
and Eu gamma-rays by various targets are presented. Cross sec- 
tions have been computed using non-relativistic f form-factor, rela- 
tivistic f form-factor, and relativistic g form-factor Rayleigh ampli- 
tudes. These cross sections are compared with values obtained by 
interpolation of the tabulations of cross sections computed by Pratt 
and co-workers which use numerical partial wave S-matrix Ray- 
leigh amplitudes for the inner shells of atomic electrons and, for the 
outer shells, g form-factors for the real part of the Rayleigh ampli- 
tudes and imaginary amplitudes obtained by scaling the imaginary 
part of the inner shell amplitudes by ratios of photoelectric cross 
sections. 


6021 Interacting boson model calculation of octupole 

states 44 deformed ee ae _ Wood, i Bar- 

rett, B.R. (Department o ysics, University of Arizona, 

_— Arizona 85721). Physical on [Section] C: Nucle- 
ar Physics; 34: No. 5, 2001-2004(Nov 1986). 








An interacting boson model study of octupole states in de- 
formed rare-earth nuclei is discussed. The parameters and octupole 
bandhead energies are given for /sup 154/Sm, /sup 158/Gd, /sup 
168/Er, /sup 172/Yb, and /sup 178/Hf. Detailed spectra and B(E3) 
transition rates are presented for /sup 168/Er. Reasonable agree- 
ment with experiment is obtained for eight of the nine nuclei stud- 
ied. 


6022 Nuclear data sheets for A = 156. Helmer, R.G. 
(idaho National ineering Laboratory, EG&G Idaho, 
Inc., Idaho Falls, Idaho 83415 USA). Nuclear Data Sheets; 
49: No. 2, 383-477(Oct 1986). 

The experimental results from the various reaction and 
decay studies leading to nuclides in the A = 156 mass chain, and a 
decays from it, have been reviewed. These data are summarized 
and presented, together with adopted level schemes and properties. 
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(ANU-P—929) Platinum-196 as a U(5) we 
Fewell, M.P. ee National Univ., Canberra. 
Nuclear Physics). Dec 1985. 17p. NTIS (US Sales z 
PC A02/MF AO1. File Number 87700093. 

The description of '**Pt with the interacting boson model is 
re-examined. It is found that the U(5) limit gives as good a descrip- 
tion as the currently favoured O(6) limit. Mixing all three limits of 
the model gives little improvement. The U(5) limit has the advan- 
tage of accounting for the quadrupole moment of the first excited 
state. 


6024 (ANU-P—945) Shape coexistence in very neutron- 
deficient Pt isotopes. Dracoulis, G.D.; Stuchbery, A.E.; 
Byrne, A.P.; Poletti, A.R.; Poletti, S.J. (Australian National 
Univ., Canberra. Dept. of Nucleat Physics). Jan 1986. 15p. 
NTIS (US Sales Only), PC A02/MF AOl. File Number 
DE87700110. 

Yrast bands in 1"*Pt(N = 98) and 1”*Pt have been identified. 
The level scheme of '"*Pt changes from a quasi-vibrational pattern 
to that of a well deformed rotor, at very low spins, a behaviour 
similar to that attributed to shape coexistence in the light Hg iso- 
topes. Analysis of the 1”°Pt-1**Pt yrast bands supports a shape co- 
existence interpretation, the excitation energy of the intruder state 
behaving as predicted. 


(ANU-P—948) Electric moments of - 
finst excited states of Pt, 196Pt and 1 See at oes 
Spear, R.H.; Esat, M.T.; Fewell, M.P.; Baxter, A 
nett, S.M. (Australian National Univ., Canberra. t. ¥ 
Nuclear Physics). Apr 1986. 3' . NTIS = Sales y), 
PC A03/MF AOl1. File Number 9E87700111. 

Coulomb excitation of ™Pt, Pt and ™*Pt by ‘He, %C 
and 1*Q projectiles has been used to determine the static electric 
quadrupole moments Q(2:*) of the first excited states of 1 Pt, 
16Pt and Pt, together with values of B(E2;0,:+ — 2,*). It is 
clearly established that Q(2:*) is positive for each nucleus, having 
values of 0.48(14)eb and 0.66(12)eb for Pt and ‘Pt, respective- 
ly, and 0.42(12)eb or 0.54(12)eb for '®*Pt, depending on whether 
the interference term P,(22*) is positive or negative. Results ob- 
tained for B(E2;0,+ — 2:*) are 1.661(11)e"b%, 1.382(6)e*b? and 
1.090(7)e*b? for Pt, Pt and '*Pt, respectively. The results are 
compared with the predictions of various nuclear models. 


6026 (CEA-CONF—8316) Sensitivity of calculated cross 


sections on the optical Bersillon, O. (CEA 
Centre d'Etudes de Bruyeres-le-Chatel, 92 - Montrou; 
)). Nov 1985. 12p. ‘ French). (CONF-851157—9). 
S Sales Only), PC A02/MF AOl. File Number 
DE87750018. 

From Specialists’ meeting on the use of the optical model for 
the calculation of neutron cross sections below 20 MeV; Paris, 
France (13 Nov 1985). 

After reminding the place of the optical model within the 
framework of nuclear data evaluation we present the sensitivity- 
analysis of physical quantities deduced from the optical model on 
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the optical potential parameters in the particular case of the interac- 
tion n + **Bi. This analysis is extended to the statistical model 
used at low incident energies. The consequences on the parameter 
fitting procedure are described. 


6027 (CEA-CONF—8365) Investigation of the '°Xe + 
sup(nat)Ag, *’Au systems at 23.7 MeV/u at GANIL. Gran- 
ier, O.; Cerruti, C.; Lee, S.M. (CEA Centre d’Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France). Inst. de Re- 
cherche Fondamentale (IRF)). Jan 1986. 14p. (CONF- 
860158—3; CEA-DPH-N-S—2325). NTIS (US Sales Only), 
PC A02/MF AOI. File Number DE87750040. 

From 25. international meeting on nuclear physics; Bormio, 


Italy (20 Jan 1986). 

When the energy for light projectiles becomes 
greater than about 10 MeV/u, complete fusion is progressively re- 
placed by incomplete fusion*) and even this latter process will dis- 
appear when too much excitation energy is transferred to the fused 
system, thus finally resulting probably in multifragmentation. Thus 
it seems quite interesting to investigate heavy ion reactions involv- 
ing heavy projectiles as a function of E for E >= 10 MeV/u. We 
have studied the Xe + Ag, Au systems at 23.7 MeV/u at GANIL. 
The advantage of Xe is that the mass range between light particles 
and the projectile is enlarged, thus allowing for a better separation 
of eventual different mass distributions. 


6028 (CEA-CONF—8366) Contribution to the study of 
the “Ar +  ™ Au system at 14.6 MeV/u. Tomasi, E.; 
Mazur, C.; NS Cerruti, C.; Demeyer, A.; Guinet, 
Ds Vagneron, L Zaid, K,; Lleres, A. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette a 

Inst. de Recherche Fondamentale (IRF)). Jan 1986. 

CONF-860158—2; CEA-DPH-N-S—2331). NTIS 
les Only), PC A02/MF AO1. File Number DE87750039. 
From 25. international meeting on nuclear physics; Bormio, 


ee ee ene 
covered an angular range from 17 to 82 degrees, 
of the beam. The fission cross section is of the 
- 300 mb; it originates mainly from an incomplete 
with a most probable linear momentum transfer of 
the incident one. Moreover there is evidence of heavy, 
se eataaneds eaaetioms 


(PNO-DRE—85-34) Direct ere peat of > 
dl 12*—+10* and 33/2* —+29/2* transition 
the ‘Pb to '*’Pb isotopes. Pautrat, M.; Lagrange, JM 
Dionisio, J.S.; Vieu, C.,; Vanhorenbeeck, J. (Paris-11 Gan. 
91 - Orsay (France). Inst. de Physique Nucleaire). 1985. 
16p. NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE87750012. 

The very low-energy transitions connecting the 12* and 10* 
states in the even mass lead isotopes with A = 196, 194 and those 
joining the 33/.* and 29/.* levels for "Pb and ™Pb have been 
detected through conversion electron measurements and their ener- 

gies determined. The experimental reduced transition probabilities 
iat ceacstiatee te Gey Gatnctied coms conipued otilia tw 
different frameworks. 


(JINR-R—1-85-340) Search for metastable states 

emission. Avramenko, 

G.L. (Joint Inst. for Nu- 

). Lab. of Energy). 

1985. rc Russian) S (US Sales Only), A02/MF 
A01. File Number DE87700100. 

Submitted to the journal Zh. . Teor. Fiz. . 

A search for metastable states of nuclei with an excitation 
energy of several MeV per nucleon has been performed. Such 
nuclei could be either density isomers (superdense nuclei) or form 
isomers, or they could be produced for a variety of other reasons. 
The experiment has been carried out with a beam of oxygen nuclei 
(1 GeV/nucleon) and a lead target. The protons with energies from 
5 up to 25 MeV were detected. They could be emitted when the 
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nucleus tunnels from metastable state to normal one. It has been 
found that the production probability of metastable states of nuclei 
in inelastic OPb interactions does not exceed approximately 10sup(- 
6) (for lifetimes of 10sup(-7) -1s) and approximately 10sup(-7) (for 
lifetimes of 1-105s). 16 refs.; 4 figs. 


6031 (LPCC—85-07) Reaction mechanisms in the 
#Ar+ 197 Au collisions at 35 MeV/nucleon. Bizard, G.; 
Phoei Bs _—. A. (Caen Univ., 14 (France). Lab. de 

Corpusculaire). 1985. 25p. NTIS (US Sales Only), 
PCA A02/MF A0O1. File Number DE87750023. 

The fission fragment angular correlation has been measured 
in the Ar+Au reaction at 35 MeV/nucleon. Two components are 
clearly separated: the sequential fission of the target (0 =(320 +- 
80)mb) and a fusion-like process (0o=480 +- 120)mb). The linear 
momentum transfer per nucleon for the fusion-like events reaches 
the limitation of 190 MeV/c observed in earlier studies. This limita- 
tion does not reflect a limit to the excitation energy that a nucleus 
can contain. Heavy residues with energies larger than 0.13 MeV/ 
nucleon have been measured in the forward region. This observa- 
tion of residues with high excitation energies implies the existence 
of a competition between fission and evaporation at excitation ener- 
gies as high as approximately 800 MeV. Particles and light nuclei 
have been detected in a forward multidetector in coincidence with 
two fission fragments or a heavy residue. 


6032 (LYCEN—8444) Moessbauer effects on oriented 
nuclei. Sayouti, E.H. (Lyon-1 Univ., 69 - Villeurbanne 
(France). Inst. de Physique Nucleaire; Lyon-1 Univ., 69 - 
Villeurbanne (France)). 1984. 60p. (In French). NTIS (US 
Sales Only), PC A04/MF A0Ol1. File Number DE87750033. 

Standard nuclear orientation methods (not sensitive to the 
polarization) do not give information on the sign of the magnetic 
moment. Mossbauer effect separates right-hand and left-hand circu- 
larly polarized components, thus its detection on oriented nuclei (T 
approximately 10 mK) gives the sign of the magnetic moment of 
oriented state. In this thesis we applied this method to study the 3/ 
27 ground states of '**Pt and 1**Os, which are in the prolate-oblate 
transition region, where assignement of experimental levels to theo- 
retical states is often umbiguous. We show that for those nuclei the 
sign of the magnetic moment is the signature of the configuration, 
and its determination establishes the correspondance between exper- 
imental and theoretical levels. 


6033 Bose-Fermi symmetry chain for the description of 
odd-odd nuclei. Balantekin, A.B.; Paar, V. (Physics Division, 
Oak ae National Laboratory, Oak ee Tennessee 
37831). Physical Review [Section] C: Nuclear Physics; 34: No. 
5, 1917-1919(Nov 1986). Contract AC05-840R21400. 

A Bose-Fermi dynamical symmetry scheme to describe odd- 
odd nuclei is proposed. A better ent with the experimental 
spectra of /sup 196/Au and /sup 198/Au is obtained as compared 
to previous studies. 
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6034 (JAERI-M—85-035, pp 30-47) Some aspects of 
nuclear physics program at Lucas Heights. Boldeman, J.W. 
(Australian Atomic Energy Commission Research Establish- 
ment, Lucas Hei _ Mar 1985. NTIS (US Sales Only), 
PC Al8/MF AOl. File Number DE85901515. (CONF- 
8411174—; NEANDC(J)—112/A; INDC(JPN)—98/G). 

From Seminar on nuclear data; Tokai-mura, Japan (13 Nov 
1984). 

. Recent nuclear physics studies performed at the Lucas 
Heights Research Laboratories (Australia) are reviewed. The re- 
views are made under the following 9 items: (1) Fission neutron 
spectrum from the spontaneous fission of ***Cf. (2) Prompt neutron 
emission parameters. (3) The fission barrier for *°Th. (4) On the 
effect of scission neutrons on v(A) data for ***Cf(sf). (5) Variation 
of even-odd effects in v(A) with excitation energy. (6) The mass 
resolution correction in double-energy fission measurements. (7) 
Valence neutron capture in S- and p- wave resonances in **S. (8) 
Evidence for valence transitions in neutron capture. (9) Gamma-ray 
strength functions in *°La and **'Pr. 


6035 Search for /sup 34/Si ions in /sup 241/Am decay. 
Paul, M.; —_— I; Kutschera, W. a = National 
Laboratory, Argonne, Illinois 60439). Physical R Jon 100). 
tion] C: Nuclear Physics; 34: No. 5, 1980-1982(Nov 1 
Contract W-31-109-ENG-38. 

An experiment has been performed to measure the spontane- 
ous fission branch of /sup 241/Am and to search for decay events 
by emission of /sup 34/Si nuclei. Lexan polycarbonate foils were 
used for the detection of decay fragments. Tracks produced in the 
foils by 81 MeV /sup 28/Si ions from an accelerator and fission 
fragments from a /sup 248/Cm source were compared with those 
produced by particles emitted from a 0.5 mCi /sup 241/Am source. 
We identified 33 fission fragments corresponding to a fission/alpha 
branching ratio of (2.4 +- 0.5) x 10/sup -12/, in fair agreement 
with previous measurements. No /sup 34/Si tracks were observed 
which results in an upper limit of 4.2 x 10/sup -13/ for the /sup 34/ 
Si/alpha ratio at the 90% confidence level. Two theoretical calcu- 
lations predict values of 4.0 x 10/sup -13/ and 1.1 x 10/sup -15/ for 


6036 Fermion dynamical symmetry model for high-spin 
physics. Guidry, M.W.; Wu ae Feng Dahsuan; Ginoc- 
chio, J.N.; Chen Xuangen; Chen Jinquan. (Tennessee Univ., 
Knoxville, USA. Dept. of Physics and Astronomy; Oak 
Ridge National Lab., TN, USA. Physics Div.; Tilin Univ., 
Changchun, China. Physi ics Dept.; Los Alamos National 
Lab., LANL, NM, USA. Theoretical Div.; N Univ., 
China. Physics t.). Physics Letters [Section] B: 76: No. 
pa a, J Aug 1986). Sana ‘AS05-76ER04936;A.CO5- 
 ericaeviaraieaati natal naatiniaitlaia iain 
particle-rotor model and the basic features of high-spin physics. 
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REFER ALSO TO CITATION(S) 6004, 6026, 6033 


function into lifetime 

letti, A.R. (Australian National Univ., Canberra. Dept. of 
Nuclear Physics; Auckland Univ. (New Zealand)). May 
1986. 8p. NTIS (US Sales Only), PC A02/MF AOl1. File 
Number DE87700096. 

An analytical expression is derived for the convolution of a 
gaussian prompt response function with an exponential decay func- 
tion. The convoluted function is readily generalised to cascades 
containing several lifetimes and the use of the expression is illustrat- 
ed by examples from recent work. 


6038 (BNL—38700) Strange probes of the nucleus. 
Dover, C.B. (Brookhaven National Lab., Upton, NY 
(USA)). 1986. Contract AC02-76CH00016. 2ip. (CONF- 
860802—5). NTIS, PC A02/MF A0l; GPO "bee. File 
Number DE87001469. 

From International nuclear physics conference; Harrogate, 
UK (25 Aug 1986). 

Recent experimental and theoretical advances in hypernu- 
clear physics are reviewed. An appraisal is given of various sugges- 
tions for using strange probes to test partial quark deconfinement in 
nuclei and meson exchange vs quark-gluon exchange descriptions of 
baryon-baryon interactions. 76 refs., 6 figs. 


6039 (CEA-CONF—8259) channel formalism 
and ECIS programs. Raynal, J. Needs tae 
cleaires de Saclay, 91 - Gif-sur-Yvette (France). Inst. de Re- 
cherche Fondamentale (IRF)). Nov 1985. 12 eS (in French). 
(CONF-851157—10; SPhT—85-151). (US Sales 
Only), PC A02/MF A0O1. File Secmee DE87750049. 

From Specialists’ meeting on the use of the optical model for 
the calculation of neutron cross sections below 20 MeV; Paris, 
France (13 Nov 1985). 

A new ECIS code is under study. It includes all the im- 
provements which seemed to be necessary, including P. Moldauer’s 
work on compound nucleus. Dirac formalism, used since some 
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generalized to inelastic scatter- 

and the vector potential, this formalism uses 

tial including a long range Coulomb contribution 

scattering. Dirac equation can be written as a 

Schroedinger equation which is fully equivalent only for elastic 

scattering. Coupled Dirac or Schroedinger equations can be solved 

by iterations. Comparison of their results justifies the use of de- 
formed spin-orbit potentials. 


6040 (CEA-CONF—8319) Use of results from micro- 
scopic methods in optical model calculations. ne Cc. 
(CEA Centre d'Etudes de Bruyeres-le-Chatel, - Mon- 
trouge (France)). Nov 1985. 13p. (In French). (CONF- 
851157—8). NTIS oy Sales Only), PC A02/MF A01. File 
Number DE87750015. 

From Specialists’ ‘meeting on the use of the optical model for 
the calculation of neutron cross sections below 20 MeV; Paris, 
France (13 Nov — 

A concept of vectorization for coupled-channel programs 
based upon conventional methods is first presented. This has been 
implanted in our program for its use on the CRAY-1 computer. In 
a second part we investigate the capabilities of a semi-microscopic 
optical model involving fewer adjustable parameters than phenome- 
nological ones. The two main ingredients of our calculations are, 
for spherical or well-deformed nuclei, the microscopic optical- 
model calculations of Jeukenne, Lejeune and Mahaux and nuclear 
densities from Hartree-Fock-Bogoliubov calculations using the den- 
sity-dependent force D1. For transitional nuclei deformation-de- 
pendent nuclear structure wave functions are employed to weigh 
the scattering potentials for different shapes and channels. 


(CEA-CONF—8358) Spin-orbit interaction for 
neutron-nucleus Walter, R.L.; Delaroche, J.P. 
(CEA Centre d'Etudes de Bruyeres-l 92 - Mon- 
trouge (France)). Nov 1985. (CONF-851137—7). NTIS 
File Number 


From Specialists’ meeting on the use of the optical model for 
the calculation of neutron cross sections below 20 MeV; Paris, 
France ee Nov 1985). 

A large body of analyzing power data for the scattering of 
10-17 MeV polarized neutrons from a range of nuclei is becoming 
available from experiments at TUNL. The data have been em- 
ployed along with differential and total cross-section data in optical 
model analyses to provide information about the nature of the nu- 
cleon-nucleus optical potential and about nuclear structure details. 
These calculations, both for spherical and deformed optical poten- 
tials, are leading to a better determination of the spin-orbit term of 
the optical potential. The present paper gives an overview of the 
results of our findings regarding the spin-orbit interaction. 


6042 (CONF-860832—8) 
yonic excitations in aNN Lee, T.S.H. (Ar e 
National Lab., IL (USA)). Aug 1986. Contract W-31-109- 
ENG-38. 8p. NTIS, PC A02 


A01; GPO Dep. File 
Number DE87001489 


From 11. international Soe soti Hecate: Aguada 
particle and nuclear _— 0, Japan (24 1986). 

Progress made fa devel np wNN mmol fon. 
ditt ames oe eomie aan 
ported. An accurate 7NN model is the starting point of developing 
a microscopic description of nuclear phenomena up to the energy 
region where pion production can occur. The model can be used to 
carry out many-nucleon calculations, such as the calculations of 
pion absorption and electroproduction of A on nuclei. It reduces to 
existing nuclear theory in the low energy region. 5 refs., 6 figs. 


6043 (CONF-8604194—8) Relativistic particle quantum 
dynamics and three-body forces in the three-nucleon system. 
Coester, F. (Argonne National Lab., IL (USA)). 1986. Con- 
tract W-31-109-ENG-38. 11p. NTIS, PC A02/MF AOI1; 
GPO Dep. File Number DE87001578. 
From International symposium on three-body force in the 
three-nucleon system; W: USA (24 198 
Cr ares cee coke os { tees ot retativin- 
tic invariance can and should be separated from questions concern- 
ing the relevant subnucleon degrees of freedom that should be 


(US Sales Only), PC Al /MF AOI. 
DE87750009. 


of mesonic and dibar- 


> 


- Yadernoj Fiziki). 158s, 16p. 
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treated explicitly. It is possible to formulate Poincare invariant 
quark models with a finite number of quarks. In such models 
hadron states have definite spin, a feature which is absent in light- 
front perturbative treatments of QCD. Substantial differences from 
nonrelativistic quark models can occur for very light quarks. It is 
possible to formulate a Poincare invariant three-nucleon dynamics 
which has the same qualitative features as the nonrelativistic dy- 


two-body forces and impose only a weak constraint on acceptable 
three-body forces. 


6044 (PNO-DRE—85-23) Violent heavy ion collisions 
around the Fermi energy. Borderie, B. (Paris-11 Univ., 91 - 
Orsay (France). ysique Nucleaire). 1985. 72p. 
(CONF-8509159—6). NTIS (US Sales Only), PC A04, 
A01. File Number DE87750021. 

From 17. international summer school on nuclear physics; 

oe 
on central collisions will be presented 

aunts eal nctnaes tis tate ange le aaa 
of the hot fused systems formed will be discussed. Then, from the 
qualitative evolution of central collision products from different re- 
actions studied in the E/A range 20-84 MeV, the vanishing of 
fusion processes will be inferred; it will be discussed in terms of 
critical energy deposit and maximum excitation energy per nucleon 
that nuclei can carry. Finally results concerning the large produc- 
tion of light fragments (3 < approximately Z < approximately 12) 
experimentally observed in the Fermi energy domain will be pre- 
sented and discussed in terms of a multifragmentation of the whole 
nuclear system or of part of it for intermediate impact parameter 
collisions (109 refs, 49 fig). 


6045 (ISN—85-93) Focusing properties of the deformed 
single particle potential, Arvieu, R. (Grenoble-1 Univ., 38 
(France). Inst. des Sciences Nucleaires). 1985. 21p. (CONF- 
8509227—6). NTIS Sales Only), PC A AOl1. File 
Number DE87750017 

From IAEA i 
clear dynamics; Trieste, Italy (30 198 

The classical tm ly Sep 1585) particle in an ae 
prolate or oblate cavity are represented. Differences between the 
two symmetries are pointed out. Quantum and semiclassical spec- 
trum are calculated and are discussed in connection with these dif- 
ferences. 


6046 (JINR—E-4-85-143) Microscopic study of elastic 
and inelastic heavy-ion Dao Tien Khoa; Shiti- 
kova, K.V. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Theoretical Physics; Moskovskij Gosu- 
darstvennyj Univ. (USSR). Nauchno-Issledovatel’skij Inst. 
NTIS (US Sales Only), PC 
A A01. File Number DE87700094. 

Submitted to the journal Yad. Fiz. . 

The method of hyperspherical functions and the quasiparti- 
cle-phonon nuclear model are applied for microscopic study of elas- 
tic and inelastic heavy ion . The heavy-ion interaction po- 
tential is calculated within the folding-model using the M3Y effec- 
tive nucleon-nucleon interaction. Contributions from the nuclear 
and Coulomb parts of the heavy-ion potential to the excitation of 
low-lying one-phonon states in nucleu-target and the influence of 
isoscalar and isovector effective forces used in the phonon calcula- 
tion have been considered. Some effects of the microscopic nuclear 
wave functions used in the density calculation are also indicated. 39 
refs.; 5 figs. 


6047 (LA-UR—86-3633) Fock exchange in meson theo- 
ries of nuclei. Bolsterli, M. (Los Alamos National Lab., NM 
(USA)). 1986. Contract W-7405-ENG-36. a (CONF- 
8609163—2). NTIS, PC A02/MF AOI; 1; G Dep. File 
Number DE87001977. 

From International conference and symposia on unified con- 
cepts of many-body problems; Stony Brook, NY, USA (4 Sep 
1986). 

™ The Fock exchange term in meson field theories of nuclear 
systems is shown to arise from a two-loop ground-state self-energy 
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diagram. Evaluation of this diagram gives the relativistic or semire- 
lativistic analog of the Fock exchange energy; it differs from the 
nucleon-nucleon Fock energy in including retardation effects. In 
finite meson-field theories of nuclear systems, the variational nature 
of the meson-field analog of the Hartree-Fock energy functional 
can be further elucidated. 4 refs. 


6048 (N—86-27063) Optical model calculations 
heavy-ion target fragmentation. Townsend, L.W.; Wilson, 
J.W.; Cucinotta, F.A.; Norbury, J.W. (National Aeronautics 
and Space Administration, oe VA (USA). — 
Research Center). Jul 1986. 15 P- (NASA-TM—87692; 
16113). NTIS, PC A02/MF AO 

The fragmentation of target nuclei by relativistic protons 
and heavy ions is described within the context of a simple abrasion- 
ablation-final-state interaction model. Abrasion is described by a 
quantum mechanical formalism utilizing an optical model potential 
approximation. Nuclear charge distributions of the excited prefrag- 
ments are calculated by both a hypergeometric distribution and a 
method based upon the zero-point oscillations of the giant dipole 
resonance. Excitation energies are estimated from the excess surface 
energy resulting from the abrasion process and the additional 
energy deposited by frictional spectator interactions of the abraded 
nucleons. The ablation probabilities are obtained from the EVA-3 
computer program. Isotope production cross sections for the spall- 
ation of copper targets by relativistic protons and for the fragment- 
ing of carbon targets by relativistic carbon, neon, and iron projec- 
tiles are calculated and compared with available experimental data. 


6049 (TRI-PP—86-72) Proton-proton bremsstrahlung 
Se ee ee ee 
force. Fearing, H.W. (TRIUMF, Vancouver, British Colum- 
bia wee Au 1986. 8p. (CONF-860832—5). NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE87900098. 

From 11. international conference on few-body systems in 
particle and nuclear physics; Tokyo, Japan (24 Aug 1986). 

Recent developments in the theory of nucleon-nucleon 
bremsstrahlung and their implications for our knowledge of the off- 
shell nucleon-nucleon force are reviewed. 15 refs., 5 figs. 


6050 Signature for the existence of eta-mesic nucleus. 
Liu, L.C.; Haider, Q. (Los Alamos National Laboratory, 
Los Alamos, New Mexico 87545). Physical Review ~—— 
C: Nuclear Physics; 34: No. 5, 1845-1854(Nov 198 

tract W-7405-ENG-36. 

It is shown that strongly-bound eta-nucleus systems, which 
we term eta-mesic nuclei, can be formed between an eta meson and 
nuclei of mass number A> 10. We show that a distinct experimental 
signature for the formation of the eta-mesic nucleus can be ob- 
served in (*,p) reactions. The formation cross sections are predict- 
ed. Effects of higher order dynamics on the predicted width of the 
eta-mesic nucleus are also estimated. 


6051 Nuclear-structure aspects of pion double 
charge exchange. Gilman, R.; Fortune, H.T.; Jo M.B.; 
Siciliano, E.R.; Toki, H.; Wirzba, A; Brown, B.A. (Univer- 
sity of Pennsylvania, Philadel hia, Pennsylvania 19104). 
Physical Review [Section] C: Nuclear Physics; 34: No. 5, 1895- 
1899(Nov 1986). 

The sensitivity of pion double charge exchange to nuclear 
structure in the shell model is examined. We consider the nonana- 
log ground-state to ground-state (T = 0 to T = 2) transitions on a 
variety of nuclear targets. The reaction model, which assumes that 
double charge exchange is driven by a 2-+rho-meson—mediated, 
A/sub 33/-nucleon interaction, reproduces the energy dependence 
and shape of the empirical cross section for all the (3*,1~ ) transi- 
tions examined. The magnitude of the cross section is particularly 
sensitive to collectivity in the nuclear wave functions. All param- 
eters of the model, with the exception of the range of the meson-A/ 
sub 33/ form factor, are fixed by theoretical arguments. The form 
factor is then determined by normalizing to the /sup 16/O(2*,7~ ) 
/sup 16/ Ne cross section. Predictions are made for a variety of 
other low-lying 0* transitions. 


Dynamics of droplet formation in nuclear matter. 
Grant, C.R. (School of Physics and Astronomy, University 
of Minnesota, oe Minnesota 55435). Physical 
Review [Section] C: Nuclear Physics; 34: No. 5, 1950- 
1957(Nov 1986). 

A system of coupled rate equations which predict the time 
evolution of the droplet distribution in dilute nuclear matter as it 
approaches equilibrium is proposed. The coupled equations are 
solved numerically giving information on the time scale involved at 
different temperatures. 


Few-channel models of nuclear reactions: Three- 


body model for deuteron elastic and breakup. 
Kozack, R.; Levin, F.S. Ohio State 


(Department of Physics, 
University, Columbus, Ohio 43210). Physical Review [Sec- 
tion] C: Nuclear Physics; 34: No. 5, 1511-1519(Nov 1986). 
This paper is concerned with the reduction of the general 
deuteron-nucleus collision problem to a three-body model describ- 
ing deuteron elastic scattering and elastic breakup. A formally exact 
reduction is carried out using an antisymmetrized, multiparticle 


scattering theory, viz., the Bencze-Redish-Sloan theory in precursor 
form. All effects of the Pauli principle due to the target nucleons 
are thus included in the Hamiltonian Hs describing the three-body 
model. Since deuteron elastic scattering and breakup have been 
treated for quite some time via an empirical, three-body model Ha- 
miltonian H/sub M/, the main purpose of this work has been to es- 
tablish the relation between Hs and H/sub M/. It is shown that, 
even with inclusion of the Pauli principle, Hs has exactly the form 
conjectured some years ago by Austern and Richards using a distin- 
guishable particle ansatz. That is, Hs is a sum of the following 
terms: the two kinetic energy operators, the neutron-proton interac- 
tion V/sub np/ binding the deuteron, the sum of the exact (anti- 
symmetrized) neutron-nucleus and proton-nucleus optical potentials, 
each evaluated at an “energy” shifted by the kinetic energy opera- 
tor of the other (spectator) nucleon, and a three-body interaction. 
Contrary to other conj the Pauli principle does not give rise 
to a term V/sub np/Q (or QV/sub np/), where Q is a Pauli block- 
ing factor, projecting off states occupied in the (exact) target 
ground state. The deuteron in a deuteron-nucleus collision is thus 
not like a nucleon pair in the structure problem described by the 
Bethe-Goldstone theory. 


6054 Pauli 
tential. 
Kent State 
Section] C: 
986). 
The technique of orthogonality scattering states is used to 
examine the effects of antisymmetrization on the first-order nu- 
cleon-nucleus optical potential without the assumption of infinite 
nuclear matter. The required matrix elements of the effective nu- 
cleon-nucleon scattering operator contain a Pauli distortion of the 
continuum states. This effect is approximated as a Pauli distortion 
of the effective nuclear density that arises in a factorization pre- 
scription, and the influence of this on scattering is estimated. 


distortion effect on the first-order optical po- 

K.M.; Tandy, P.C. (Department of Physics, 
niversity, Kent, > 44242). Physical Review 
C: Nuclear Physics; 34: No. 5, 2008-2011(Nov 


6055 Physical interpretation and quantization of period- 

AS (Departmen t t Physics Uni dag Boe —_ 
.S. oO! ics, University 0! 

Philadelphia, Penns male 19104). Physical Review 

C: Nuclear Physics; 34: No. 5, 1965-1 lov 1986). 

We outline several sets of physical conditions which lead to 
periodic or multiply periodic solutions of the time-dependent Har- 
tree-Fock equations. In every instance the Fourier components can 
be identified with transition matrix elements of the density fluctua- 
tion operator between collective eigenstates of the system. A simple 
variational derivation of the Bohr-Sommerfeld quantization condi- 
tion for such solutions is described. 
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(AAEC/E—620) ICPP - a collision 
aatehe the. tits ee eneteaing ain ean 

(Australian Atomic Energy Commission i 
ment, Lucas rr Oc, 1985. 8p. NTIS (US Sales Only), 
PC —. AOl. File Number DE87700088. 

The isotropic collision probability program (ICPP) is a 
module of the AUS neutronics code system which calculates first 
flight collision probabilities for neutrons in one-dimensional geome- 
tries and in clusters of rods. Neutron sources, including scattering, 
are assumed to be isotropic and to be spatially flat within each 
mesh interval. The module solves the multigroup collision probabil- 
ity equations for eigenvalue or fixed source problems. 


6057 (AAEC/E—621) EDITAR: a module for reaction 
rate editing and cross-section averaging within the AUS neu- 
tronics code system. Robinson, G.S. (Australian Atomic 
Ener Commission Research Establishment, Lucas 
Heights). Mar 1986. ia NTIS aoe Sales Only), PC A02/ 
MF AO1. File Number 

Tey ee eee nh ta saniicineecteaeeni 
edits one and two-dimensional flux data pools produced by other 
AUS modules to form reaction rates for materials and their constit- 
uent nuclides, and to average cross sections over space and energy. 
The module includes a Bsub(L) flux calculation for application to 
cell leakage. The STATUS data pool of the AUS system is used to 
enable the ‘unsmearing’ of fluxes and nuclide editing with minimal 
user input. The module distinguishes between neutron and photon 
groups, and printed reaction rates are formed accordingly. Bilinear 
weighting may be used to obtain material reactivity worths and to 
average cross sections. Bilinear weighting is at present restricted to 
diffusion theory leakage estimates made using mesh-average fluxes. 


(AAEC/E—624) CHAR and BURNMAC - burnup 
sauhiten ol thy SNE canes ennai: Geinee, G.S. 
(Australian Atomic Energy Commission Research Establish- 
ment, Lucas Heights). 1986. 12p. NTIS (US Sales 
Only), PC A02, A01. File Number DE87700090. 

In the AUS neutronics code system, the burnup module 
CHAR solves the nuclide depletion equations by an analytic tech- 
nique in a number of spatial zones. CHAR is usually used as one 
component of a lattice burnup calculation but contains features 
which also make it suitable for some global burnup calculations. 
BURNMAC is a simple accounting module based on the assump- 
tion that cross sections for a rector zone depend only on irradia- 
tion. BURNMAC is used as one component of a global calculation 
in which burnup is achieved by interpolation in the cross sections 
produced from a previous lattice calculation. 


ae Efficient procedures for 

solving integral equations used during Monte Carlo photon- 

electron transport calculations. Memorandum report. Beverly, 

W.B. (Army Armament Research and Development Com- 

mand, Aberdeen Proving Ground, MD (USA). Ballistics 

Research Lab.). Jul 1986. 28p. (BRL-MR—3529). NTIS, PC 
A03/MF AO1. 

The energy at which electrons and positrons radiate brems- 
strahlung photons and their average energy loss when traveling a 
known distance in a material are derived in Monte Carlo transport 
studies by solving integral equations. Iterative procedures that use 
Newton’s Method for finding the zero of a function are applied 
here to efficiently calculate these zeroes. The answers are generally 
calculated to a high accuracy after four or five iterations. Example 
calculations are provided and the results are discussed. 


6060 (AD-A—171232/2/XAB) Investigations of the 
interactions of radiation with matter. Final report, March 
1983-May 1986. Manson, S.T. (Georgia State Univ., Atlanta 
(USA)). 31 Jul 1986. 13p. NTIS, PC A02/MF A011. 
Charged-particle-impact ionization of atoms and molecules is 
discussed, along with photoabsorption by excited states and 
ground-state atoms, and properties of atomic ions. Relevance of this 
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research to applications in radiation damage and protection, nucle- 
ar-pumped and x-ray lasers, IR generation and detection, and at- 
mospheric beam devices is pointed out. 


6061 (CONF-8404190—, pp 229-237) Z,* (Barkas) 
effect. Basbas, G. (Physi ical Review Letters, Ridge, NY ). 
A 1986. NTIS, PC A19/MF AOl. File Number 
DE85010579. 
From Werner-Brandt workshop on penetration phenomena: 
eee USA (12 Apr 
84 


Barkas established that heavy particles with opposite charges 
lose energy at different rates and if this is due to a Z,* term in the 
stopping power its coefficient is positive. HH. Andersen and col- 
laborators established the departure from the Z,? scaling law of the 
Bethe formula for positive ions with different atomic numbers and 
if it is due to a Z;° term its coefficient is positive. 3 references, 8 


thickness dependence 

1,0)v/sub o/ heavy ions in carbon. i 
W.N.; Andrews, H.R.; Phillips, D.; Ward, D. 
Nuclear Labs., Ontario). Apr 1986. NTIS, 
A01. File Number DE85010579. 

From Werner-Brandt workshop on penetration p! 
inelastic near-surface interactions; Oak Ridge, TN, USA (12 rene 
1984). 

Specific energy losses have been measured for heavy ions at 
low velocities (0.6 = v/v/sub 0/ = 1) in carbon with a time-of- 
flight (TOF) spectrometer. From the measured angle and thickness 
dependence, the authors find no evidence for pre-equilibrium stop- 
ping effects. 19 references, 6 figures. 


6063 (CONF-8404190—, pp 252-265) Relativistic cor- 
rections to stopping powers. Anderson, V.E.; Ritchie, R.H.; 
Sung, C.C.; Eby, P.B. Apr 1986. NTIS, PC A19/MF AOl. 
File Number DE85010579. 

From Werner-Brandt workshop on penetration phenomena: 
inelastic near-surface interactions; Oak Ridge, TN, USA (12 Apr 
1984 

. Relativistic corrections to the nonrelativistic Bethe-Bloch 
formula for the stopping power of matter for charged particles are 
traditionally computed by considering close collisions separately 
from distant collisions. The close collision contribution is further di- 
vided into the Mott correction appropriate for very small impact 

and the Bloch correction, computed for larger values. 
This division of the region of close collisions leads to a very cum- 
bersome result if one generalizes the original Bloch procedure to 
relativistic energies. The authors avoid the resulting poorly speci- 
fied scattering angle theta/sub o/ that divides the Mott and Bloch 
ee ee ee 
and applied by Golovchenko, Cox and Goland to determine the 
Bloch correction for relativistic velocities. 25 references, 2 figures. 


6064 (CONF-8404190—, pp 272-283) Range distribu- 
tions p~d electronic stopping power of nitrogen ions in solids. 
wand, DJ.; Simons, D.G.; Glass, G.A.; Brennan, J.G. 
(Naval Surface Wea eapons Center, Silver Spring, MD). Apr 
1986. NTIS, PC A19/MF AO1. File Num 1E85010579. 
From Werner-Brandt workshop on penetration phenomena: 
inelastic near-surface interactions; Oak Ridge, TN, USA (12 Apr 
1984 
Filial tiliietie dhtrin man erent 
recent data, developed at the Naval Surface Weapons Center, that 
pertain to range distributions and electronic stopping powers of ni- 
trogen ions in solid elemental targets. They had previously inferred 
electronic stopping powers of nitrogen in the energy region to 800 
keV in targets having atomic numbers Z. = 22 to 32 and 40 to 52, 
as well as in C, Si, Ta, Au, and Pb. The general feature of the Ze 
oscillations were observed, with minima occurring at the positions 
of the closed d shells. In particular, the measured data show 
minima occurring near Cu and Ag. The motivation of the present 
investigation was to determine if a minimum also occurs near Au, 
as theory predicts, as well as to study the regions about the rare 
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earth materials, to verify the maxima predicted. 9 references, 5 fig- 
ures. 


6065 (CONF-8404190—, pp 284) Stopping and range of 
ions in solids, Ziegler, J.F. (IBM. -Research, Yorktown, NY). 
Apr 1986. NTIS, PC A19/MF AOl. File Number 
DE85010579. 

From Werner-Brandt workshop on penetration phenomena: 
inelastic near-surface interactions; Oak Ridge, TN, USA (12 Apr 
1984). 

D This chapter covers the physical phenomena associated with 
the penetration of energetic ions into solids. It is primarily con- 
cerned with the quantitative evaluation of how the ions lose energy 
to the solid and the final distribution of these ions after they stop 
within the solid. Also considered are the first order effects on the 
atoms of the solid, particularly the electronic excitation of the 
atoms, the displacement of lattice atoms by energetic collisions (lat- 
tice damage) and the production of plasmons and phonons in the 
solid by the passing ions. No evaluation is made of thermal effects 
in the solid, especially redistribution of lattice atoms or implanted 
ions by thermal or vacancy induced diffusion. This broad field is 
presented in an historical context so it can be seen how various as- 
pects became important because of specific scientific interests in 
atomic theory, quantum mechanics, radioactive atoms, nuclear 
physics and ion implantation. Finally, examples of modern theory 
are presented with comments about how to interpret the physical 
phenomena which are predicted and observed. 


6066 (CONF-8404190—, pp 285-290) Particle tracks. 
Katz, R. (Univ. of Nebraska, Lincoln). Apr 1986. NTIS, PC 
A19/MF A01. File Number DE85010579. 

From Werner-Brandt workshop on penetration phenomena: 
inelastic near-surface interactions; Oak Ridge, TN, USA (12 Apr 
1984). 

, The term particle track is used by different authors to de- 
scribe a variety of phenomena. Frequently the word track is used 
to infer the geometric array of excitations and ionizations generated 
by the passing ion and its secondary electrons in the initial physical 
stage of track formation. It is this which is generated by Monte 
Carlo calculations, making use of known cross-sections. A second 
use of the word track refers to an observable end-point, like the 
array of developed grains in a nuclear emulsion, initiated by the 
passing ion, produced in the neighborhood of its path, and attained 
after a number of complex internal and external processes that are 
poorly understood. In relation to this second use of the word track 
two points must be made. First, tracks are delta ray phenomena. 
Second, the properties of the detector are fully as important as the 
initial atomic physics in any description of track properties. One 
must deal with the properties of the ion, its charge, its speed, the 
details of its electronic clothing, One must deal with the medium 
through which the ion passes, as it is a target for atomic collisions, 
and for the subsequent delta ray interactions. Finally, one must deal 
with the properties of the medium as detector: which events, which 
combinations of events lead to the observed end-point. A caution- 
ary note: the parameters which describe the ion and those which 


describe the detector are not separable variables. Track phenomena 
do not scale. 1 reference, 2 figures. 


6067 (CONF-8404190—, pp 323-337) Charge states of 
ions traversing thin carbon foils inferred from 7 MeV C,* 
Coulomb explosion experiments. “teen H.E.; Thieberger, 
P. (Brookhaven National Lab., n, NY). Apr 1986. 
NTIS, PC A19/MF A0O1. File Number | DE85010579, 

From Werner-Brandt workshop on penetration phenomena: 
inelastic near-surface interactions; Oak Ridge, TN, USA (12 Apr 
1984). 

, The charge state of fast C* ions is assumed to reach some 
equilibrium value within a few atomic layers after entering a thin 
carbon stripping foil and then maintain that average charge state 
while passing through the rest of the foil. The final distribution of 
different charge states is then assumed to occur at or near the exist 
surface of the foil by various pickup and stripping processes. Ex- 
perimentally, the final charge state distribution is easily measured; 
however, the average charge state inside the foil is difficult to 
measure in any direct way. This paper describes the experimental 
method and results of measuring this internal average charge state 
for 3.5 MeV carbon ions by utilizing the Coulomb explosion of 7 


MeV C,* molecular ions. The in result is that the internal 
average charge state is 4.2 +/- x, and the final charge state distri- 
bution is not established at the exit surface of the foil, but beyond, 
approximately 100 a, a distance comparable to the foil thickness in 
this measurement. 1 reference, 6 figures. 


6068 (CONF-8404190—, pp Se aie Beam-target 
interaction of intense ion beams: theory and 

Mehlhorn, T.A.; Peek, J.M.; Olsen, J.N.; McGuire, E.J.; 

Farnsworth, AN. Jr.; Young, F.C. (Sandia National Labs., 
Albuquerque, NM). Apr 1986. NTIS, PC A19/MF AOi. 

File Nesier "DE85010579. 

From Werner-Brandt workshop on penetration phenomena: 
inelastic near-surface interactions; Oak Ridge, TN, USA (12 Apr 
1984 

. Work has continued toward the goal of developing and ex- 
perimentally verifying a numerical model that can accurately pre- 
dict the stopping power of any ion in any target material at any 
density, temperature, and degree of ionization. The authors will 
review their most recent theoretical work to compute the stopping 
power of low-Z ions in partially ionized material. They are present- 
ly attempting to develop an accurate description of the atomic-elec- 
tron contribution to the stopping power, especially around the max- 
imum of the curve. The authors atomic-electron stopping-power 
models (e.g., the Local Oscillator Model, the Generalized Oscillator 
Strength Model, etc.) use realistic descriptions of atomic and solid- 
state charge densities and energy levels. Such modeling was suc- 
cessfully used in coupled deposition-hydrodynamics simulations of 
the NRL enhanced stopping-power experiments that were per- 
formed last year. These experiments provided the first verification 
of ion-stopping power enhancement in partially ionized targets and 
this was also the first definitive test of their stopping-power models. 
Further stopping-power experiments are in progress on Sandia's 
PROTO-I accelerator and are producing the first time-dependent 
measurements of the energy loss of intense ion beams via Ruther- 
ford scattering into a Thomson Parabola analyzer. The authors will 
also discuss the role of enhanced ion-stopping power in the inter- 
pretation of beam intensity diagnostics. Finally, the effects of en- 
hanced stopping power on the design of PROTO-I and PBFA-I 
target experiments will be summarized. 23 references, 5 figures. 


6069 (CONF-8404190—, pp 345-349) Ion stopping in 
heated targets. Olsen, J.N.; Mehlhorn, T.A.; Johnson, D.J.; 
Dreike, P.L.; Mix, L.P. (Sandia National Labs., Albuquer- 
que, NM). Apr 1986. NTIS, PC A19/MF AOl. File 
Number DE85010579. 

From Werner-Brandt workshop on penetration phenomena: 
inelastic near-surface interactions; Oak Ridge, TN, USA (12 Apr 
1984 

4 Ion stopping departs from classical, cold material values as 
the target material heats to appreciable ionization levels. The au- 
thors are investigating this phenomenon experimentally on the 
Proto I accelerator with a radial, Applied-B field ion diode. When 
the beam is focused to 0.5 TW/cm$ on thin aluminum foil targets 
the time-resolved departure from cold stopping is clear. Their ob- 
servations and early interpretations will be presented. 9 references, 
9 figures. 


6070 (CONF-8404190—, pp 350-364) 
charge state calculations. Bailey, D.; Lee, Y.T.; More, R.M. 
(Lawrence Livermore National Lab., CA). Apr 1986. 
NTIS, PC A19/MF A0O1. File Number DE85010579. 

From Werner-Brandt workshop on penetration phenomena: 
inelastic near-surface interactions; Oak Ridge, TN, USA (12 Apr 
1984). 


This paper consists of the vugraph transparencies of the au- 
thors presentation. 


6071 (CONF-8404190—, pp 365-378) Monte Carlo sim- 
ulation of electron-photon showers. Cha, M.; Go O.; 
Rao, N. (Naval Surface Weapons Center, Silver pring, 
MD). Apr 1986. NTIS, PC A19/MF A0O1. File Number 
DE85010579. 

From Werner-Brandt workshop on penetration phenomena: 
inelastic near-surface interactions; Oak Ridge, TN, USA (12 Apr 
1984). 





This paper consists of the vugraph transparencies of the au- 
thors presentation. 


6072 (CONF-8404190—, pp 379-393) Beam-density 
effect on energy loss by a charged particle beam. Rule, D.W. 
(Naval Surface ee Center, Silver Springs, MD). Apr 
1986. NTIS, PC A19/MF AO1. File Number DE85010579. 

From Werner-Brandt workshop on penetration phenomena: 
inelastic near-surface interactions; Oak Ridge, TN, USA (12 Apr 
1984). 

Y stated din adh deeiaitia etea nes 
origin in the vicinage effect which modifies the energy loss of ion- 
clusters passing through solids. The investigations of vicinage ef- 
fects and of the related phenomenon of the wake created behind a 
charged particle traveling in a solid, were pioneered by Werner 
Brandt, Rufus Ritchie and their coworkers. McCorkle and Iafrate 
used the vicinage concept as the basis of their treatment of the 
uaa allies ach tone ancien 6am tenue er 
hancement of the beam energy loss to a background plasma. Con- 
ceptually, the theory which the authors is going to discuss is the 
same as that of McCorkle and Iafrate; however the details of the 
realization of these concepts and the resulting conclusions are quite 
different from their results. Some of these results appear in a recent 
paper by Oakley Crawford and myself. 7 references, 3 figures. 


(FEI—1531) Estimations by the Monte Carlo 
functionals of transport theory in problems 


a Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk. 

o-Ehnergeticheskij Inst). 1984. 18p. ae Russian). 
NTIS (US Sales Only), PC A02/MF AOI. File Number 
DE87700091. 

Estimations of bilinear functionals of the transport theory in 
problems with a source are obtained by the Monte Carlo method. 
Estimations by collisions, absorptions and range of particles are 
given. The basis for estimation unbiasedness is given. 4 refs.; 4 tabs. 


6074 (JAERI-M—85-125, pp 230-234) Diffusion of 
positive muons in iron. Yagi, Eiichi. (Institute of Physical 
and Chemical Research, Wako, Saitama, Japan). Aug 1985. 
NTIS (US Sales Only), PC A15/MF AOl. File Number 
DE87780024. (CONF-8501100—). 

From 1. joint seminar on atomic physics, solid state physics 
and material science in the energy region of tandem accelerators; 
Tokai, Ibaraki, Japan (9 Jan 1985). 


(JAERI-M—85-125, pp 288-296) Positron annihi- 

lifetime measurement of irradisted stainless steels. 

Kuramoto, Eiichi; Tsukuda, Noboru; Aono, Yasuhisa; Ta- 

kenaka, Minoru; Takano, Yosoko. (Kyushu Univ., Fukuoka, 

Japan. Research Inst. for Applied Mechanics). ‘Aug 1985. 

Ss (US Sales Only), PC A15/MF AO1. File Number 
DE87780024. (CONF-8501100—). 

From 1. joint seminar on atomic physics, solid state physics 
and material science in the energy region of tandem accelerators; 
Tokai, Ibaraki, Japan (9 Jan 1985). 

Two types of austenitic stainless steels (316 ss and JPCA) 
and two types of ferritic/martensitic stainless steels (HT-9 and 
JFMS) were irradiated by high energy electrons at 77 K (some of 
them were irradiated by 14 MeV neutrons and 55 MeV carbon 
ions) and positron annihilation lifetime measurements were carried 
out to obtain the migration temperature of vacancies in these mate- 
rials. It was found that the vacancies migrate at about 250 C for 
austenitic stainless steels and 150 C for ferritic/martensitic stainless 
steels. Some discussions were made for the difference of swelling 
behaviour between these two groups by using results obtained here. 


6076 (JAERI-M—85-125, pp In High energy ion 


tracks in solids. Furuno, Shi — 
Yoshihide. (Japan Atomic Research Inst., Tokai, 
Ibaraki. Tokai Research Establi ent). Au; 1985. NTIS 
(US Sales Only), PC AI15/MF AOl. File Number 
DE87780024. (CONF-8501100—). 

From 1. joint seminar on atomic physics, solid state physics 
and material science in the energy region of tandem accelerators; 
Tokai, Ibaraki, Japan (9 Jan 1985). 


Kazuhiko; Komaki, 
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High energy ions dissipate most of their energy in electronic 
excitation rather than nuclear collision. Through this electronic ex- 
citation process, these ions produce their tracks in insulating or se- 
miconducting materials. The observation of the structure of tracks 
is important in the development of the solid state detectors for high 
energy ions but also from the fundamental standpoint of elucidating 
the mechanism of track formation. The observation of the tracks of 
fission fragments in materials has been performed with electron mi- 
croscopes, but it is difficult to perform quantitative experiment by 
systematically changing the energy, mass number and charge of in- 
cident particles. In this experiment, the specified and well collimat- 
ed ion beam obtained from a tandem accelerator was irradiated. 
The electron microscopic observation of the evaporated films of 
the size of the tracks and the energy deposition of incident ions was 
examined. The heavy ion track filter of polyvinylidene fluoride was 
made and examined. (Kako, I.). 


(JINR—E-1-84-418) theese mm description 
of ¢ the spatial distribution of ionization losses in electromag- 
netic na produced by gamma quanta with the energy 

= 60-3000 MeV. Slowinski B.; Okhrimenko, L.S.; 
Mula: E; Czaj, W.; Bancerek, A.; Redlicki, B.; Wi 
R. (Joint ‘Inst. for Nuclear Research, Dubna (USSR). Lab. 
of Computing Techniques and Automation; Politechnika 
Warszawska (Poland). Inst. Fizyki). 1984. 10p. NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE87700092. 

Submitted to the 22. International conference on high energy 
physics, Leipzig, 19-25 Jul 1984. 

The results of analysis of experimentally measured shower 
electron ionization losses in electromagnetic showers produced by 
gamma-quanta with the energy Esub(y) = 60-3000 MeV in liquid 
xenon are presented. The formulae have been obtained describing 
longitudinal and transversal average ionization losses distributions 
as well as fluctuations of energy ionization losses of electrons along 
the shower development axis. The experimental data are obtained 
using pictures from xenon bubble chambers of JINR and ITEP. 12 
refs. 


6078 (PCCF-T—85-01) Monte-Carlo simulation and ap- 
plication to neutron from 0 to 5 MeV. Tixier, 
M.H. (Clermont-Ferrand-2 Univ., 63 - Aubiere (France). 
Lab. de Physique Corpusculaire; Clermont-Ferrand-2 Univ. 2 
63 - Aubiere 5 ieee 1985. 102p. (in French). NTIS (US 
Sales Only), PC A06/MF A0O1. File Number DE87750043. 

We describe a method which we have developed to detect 
and measure continuous spectra of neutrons in the energy range 
from 0 to 5 MeV. Neutrons are detected in a gaz proportional 
counter. A Monte-Carlo simulation has been used to give the re- 
sponse of the detector for discrete neutron energies up to 5 MeV. 
This response is then built in a matricial way, covering the whole 
energy range. The matrix dimensions (100 x 100) have been opti- 
mized according to the energy resolution of our detector: 
osub(E)=22.5 keV. The incident neutron spectrum is deduced 
from the observed energy distribution by solving a system of linear 
equations. This method has been checked successfully on neutron 
energy spectra generated in ***Cf fission. 


6079 Implicit Monte Carlo scheme for calculating time- 

t line transport. Brooks III, E.D.; Fleck J.A. Jr. 
(University of California, Lawrence Livermore National 
Laboratory Livermore, California 94550). Journal of Com- 
putational Physics; 67: No. 1, 59-72(Nov 1986). Contract W- 
7405-ENG-48. 

We have developed an implicit Monte Carlo technique for 
describing time-dependent line transport in the presence of colli- 
sional coupling between atomic levels. The method is applied to the 
time-dependent description of a two-level system in plane parallel 
slab geometry. For a set of test problems the stability of the scheme 
is independent of the choice of time-step, indicating the robustness 
of the method. The method is shown to be applicable to both opti- 
cally thin and optically thick media. 
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6080 Energy loss and angular characteristics of high 

energy electromagnetic processes. Van Ginneken, A. (Fermi 
National Accelerator Lab., Batavia, IL, USA). Nuclear In- 
struments and Methods in Physics Research; 251: No. 1, 21- 
39(1 Oct 1986). 

For high energy protons, pions and muons (up to 30 TeV) 
the energy and angle of the final state particles in bremsstrahlung, 
direct pair production and, for muons, deep inelastic scattering are 
determined as a function of the fractional energy loss of the inci- 
dent particle. The results are parametrized for convenient use in 
Monte Carlo simulations. The average energy loss and rms angular 
deflection of muons, pions and protons in bulk matter are deter- 
mined and compared with other work. 


Exponential convergence for Monte Carlo particle 
ra Booth, T.E. ae eS at NM). 
Transactions of the American Nuclear Society; 50: 267- 
268(Nov 1985). (CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA a= Nov 1985). 

Monte Carlo transport calculations are usually preferred to 
deterministic transport calculations whenever computing resources 
permit. Unlike most deterministic methods, the Monte Carlo 
method is easily applicable in arbitrary ies and can use the 
nuclear data without approximation. If complete and exact data are 
supplied, Monte Carlo calculations are exact as N —> oo; N is the 
number of samples. The problem with most Monte Carlo calcula- 
tions is that the convergence rate is only N/sup -1/2/. This paper 
demonstrates a simple Monte Carlo learning technique that has ex- 
ponential-like convergence. 


6550 Medical Physics 
REFER ALSO TO CITATION(S) 3441, 5003, 5589 


6082 (EIR—594) Tissue equivalence of materials for 
possible use in area monitoring of neutron-enriched radiation 
fields around high-energy accelerators. Morstin, K.; Dydejc- 
zyk, F.; Cartier, F.; Wernli, C. (Eidgenoessisches Inst. fuer 
Reaktorforschung, Wuerenlingen (Switzerland); Institute of 
Physics and Nuc ear Techni ues, Krakow (Poland); Eidgen- 
oessisches Inst. fuer Reaktorforschung, Wuerenlingen (Swit- 
zerland). Abt. Strahlenueberwachung). Jun 1986. 97p. NTIS 
(US Sales Only), PC ‘A05/ME" AOl. File Number 
DE87700025. 

Nuclear-model calculations are at present the only way to 
solve principal and practical issues of high-energy neutron dosime- 
try. The choice of a model is always a controversial problem. In 
practice, however, computing possibilities and software availability 
are basic determinants in this matter. The method selected for this 
work yielded ample variety of numerical results which do not s 
to be entirely unreasonable. Monoenergetic neutrons of thirteen se- 
lected energies in the range 20-1100 MeV have been considered. It 
has been demonstrated that with increasing incident neutron energy 
the quality factor of the neutron-induced radiation field significant- 
ly decreases and the problem of tissue equivalence gradually disap- 
pears. This is due to the increasing contribution of high-energy cas- 
cade emission to the total energy release. Plexiglas seems to be a 
sufficiently tissue-equivalent material at high incident neutron ener- 
gies. The choice of conductive material for the thin inner wall is 
not of primary importance due to the long pathlengths of charged 
secondaries. Using A-150 plastic for this purpose would ensure ap- 
plicability of an instrument to low-energy neutron fields also. 
Therefore, a combination of A-150 with plexi seems to be a reason- 
able choice for microdosimetry-based area monitoring of neutron 
enriched radiation fields around high-energy accelerators. 


6083 (INIS-BR—537-Vol.2, pp vp) Development of a 
new mathematical model of an adult man head for using in 
intent dons aoheaion, Facioli, L.M.; Deus, S.F. (Instituto 
de Pesquisas Energeticas e Nucleares, Sao Paulo, Brazil). 
1986. (In Portu ). NTIS (US Sales Only), PC A19/MF 
A01. File Number DE87700036. (CONF-860343—Vol.2). 


From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 





ERA-12/2/ 840 


A new mathematical model representing the head region of 
the adult man had been developed in a more realistic fashion than 
the existing models in order to achieve an improvement in the ac- 
curacy of the internal dose calculations. The specific absorbed frac- 
tions had been obtained by program ‘ALGAM: a computer pro- 
gram for estimating internal dose from gamma-ray sources in a man 
phantom’, which had been modified to include the model proposed 
in this work. The new program had been processed for two source 
organs: thyroid and brain and for 12 incident photon energies rang- 
ing from 0,010 to 4,0 MeV. The obtained results, when compared 
with the Snyder’s one, show that the ratio of the specific absorbed 
fractions in the common organs of the model proposed in this work 
relative to the Snyder’s model, ranged from 0,0543 to 13,2 for the 
two source organs considered; the ratio distribution along this inter- 
val is practically uniform between the above values. 


6084 (INIS-BR—537-Vol.2, pp vp) Influence of scat- 
tered gamma-rays from Co-60 source on calibration and dose 
distribution. Oliveira, M.E.A. de. (NUCLEBRAS, Rio de 
Janeiro, Brazil). 1986. NTIS (US Sales Only), PC A19/MF 
A01. File Number DE87700036. (CONF-860343—Vol.2). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

The comprarison between the spectrum from the Frega and 
the teletherapy equipment is described. It is possible a good estima- 
tion of dose distribution only with a knowledge of the irradiation 
beam spectral distribution as well as the measuring device exact re- 


.D.; . (Pa- 
cific Northwest Lab., Richland, WA (USA)). Oct 1986. 
Contract AC06-76RL01830. 70p. NTIS, PC A04/MF AOI; 
1; GPO Dep. File Number DE87001864. 

This document describes a project to evaluate the in-vivo 
counting performance criteria of draft ANSI Standard N13.30, Per- 
formance Criteria for Radiobioassay. The draft ANSI Standard 
provides guidance to in-vivo counting facilities regarding the preci- 
sion and accuracy of measurements for certain categories of com- 
monly assayed radionuclides and critical regions of the body. The 
draft ANSI Standard was evaluated by conducting an intercompari- 
son test involving a number of whole-body counting facilities. The 
testing involved three types of measurements: chest counting for 
detection of radioactive materials in the lung, whole-body counting 
for detection of uniformly distributed activity, and neck counting 
for detection of radioactive material concentrated in the thyroid. 
Results of the first-round intercomparison test are presented in this 
report. The appropriateness of the draft Standard performance cri- 
teria was judged by the measurement results reported by participat- 
ing in-vivo counting facilities. The intercomparison testing showed 
that some laboratories had difficulty meeting the performance crite- 
ria specified in the draft ANSI Standard N13.30. 


6560 Solid-state Physics 
REFER ALSO TO CITATION(S) 4233, 4272, 4278, 4279 


6086 (IC—85/248) Numerical evaluation on non-radi- 
ative multiphonon transition rate from different electronic 
bases. Zhu Bangfen. (International Centre for Theoretical 
Physics, Trieste (Italy)). Oct 1985. 26p. NTIS (US Sales 
Only), PC A03/MF AO1. File Number DE86704155. 

A numerical calculation on the non-radiative multiphonon 
transition probability based on the adiabatic approximation (AA) 
and the static approximation (SA) has been accomplished in a 
model of two electronic levels coupled to one phonon mode. The 
numerical results indicate that the spectra based on different ap- 
proximations are generally different apart from those vibrational 
levels which are far below the classical crossing point. For large 
electron-phonon coupling constant, the calculated transition rates 
based on AA are more reliable; on the other hand, for small transi- 
tion coupling the transition rates near or beyond the cross region 
are quite different for two approximations. In addition to the diago- 
nal non-adiabatic potential, the mixing and splitting of the original 
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static potential sheets are responsible for the deviation of the transi- 
tion rates based on different approximations. The relationship be- 
tween the transition matrix element and the vibrational level shift, 
the Huang-Rhys factor, the separation of the electronic levels and 
the electron-phonon coupling is analysed and discussed. 10 refs, 7 
figs, 4 tabs. 


6087 (iC—85/257) Method of T-products in polaron 
theory. Bogolubov, N.N. Jr.; Kurbatov, A.M.; Kireev, A.N. 
ternational Centre for Theoretical Physics, Trieste 
taly); AN SSSR, Moscow. Matematicheskij Inst.). Nov 
1985. 2ip. NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE86704156. 

T-products method is used for the investigation of equilibri- 
um thermodynamic properties of Frohlich’s model in polaron 
theory. Polaron free energy at finite temperatures is calculated on 
the basis of Bogolubov’s variational principle. A trial function is 
chosen in the most general form corresponding to arbitrary number 
of oscillators harmonically interacting with electron. The upper 
bound to the polaron ground state energy in limiting case of weak 
interaction and low temperatures is obtained and investigated in 
detail. It is shown that the result becomes more exact by increasing 
the number of oscillators. 19 refs. 


6088 (iC—86/10) Exact solution of a polaron model in 
one dimension. Fucho Pu; Baoheng Zhao. (International 
Centre for Theoretical — Trieste (Italy); Academia 
Sinica, Beijing (China)). Apr 1986. 8p. NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE86704158. 

The tities tee 0 aed @ pitinn, tmating. te 
interaction of electrons with optical phonons in one spatial dimen- 
sion is diagonized in the scheme of quantum inverse scattering 
method. The spectrum of the collective excitations including strings 
of polarons is calculated. It is indicated that the formation of bipo- 
laron is energetically unfavourable in our case. 10 refs. 


(INIS-SU—371) Interaction of space charge waves 
plasmons in plasma and plasma-like media. Khan- 
= S.I; Yakovenko, V.M. (AN Ukrainskoj SSR, Khar- 
kov. Inst. Radiofiziki i Ehlektroniki). 1984. 20p. (in Rus- 
sian). NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE87700064. 

A theory of transformation and excitation of electromagnetic 
oscillations at the medium boundary in the presence of the directed 
particle flux is developed. Conditions for full transformation of the 
space charge wave energy into surface electromagnetic oscillations 
are determined. It is shown that if an electron beam falls inclinly on 
plasma, semiconductor or any delay system instability of the surface 
waves arises at an arbitrary relation between their phase velocity 
and directed charge one. 


6090 (iS-M—595) 

spin glasses, random field f 

magnets. Soukoulis, C.M. (Iowa State Univ. of Science and 
Technology, Ames (USA)). 1986. Contract W-7405-ENG- 
82. 7p. (CONF-8605201—1). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE87000966. 

From 1. international workshop on non-crystalline solids; 
Costa Brava, Spain (25 May 1986). 

Spin glasses and random fields are rather unique systems 
which show simultaneously apparent phase transitions as well as 
metastable or glassy behavior. Here, we will review the method for 
calculating the free energy surface for disordered magnets. Results 
for Ising and Heisenberg spin glasses with or without different 


types of anisotropies, as well as results for random field ferromag- 
nets and diluted antiferromagnets will be presented. 11 refs., 1 fig. 


6091 Influence of substrate motion on the self-diffusion 
of hydrogen and its isotopes on the copper (100) surface. 
Valone, S.M.; Voter, A.F.; Doll, J.D. (MST-3, Materials 
Science and ‘Technology Division, Los Alamos National 
Laboratory, Los Alamos, New Mexico 87545). Journal of 
Chemical Physics; 85: No. 12, 7480-7486(15 Dec 1986). Con- 
tract W-7405-ENG-36. 

Work is presented that examines the effect of substrate 
motion on the surface self-diffusion of hydrogen and its isotopes on 
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the Cu(100) surface. Lattice motion, represented as a sum of Len- 
nard-Jones interactions, is found to increase the diffusion constant 
of hydrogen and its isotopes at all temperatures examined. The in- 
crease varies from 1.3 to 4.0 over the temperature range from 1000 
to 110 K. The results agree with the recent calculations of Lauder- 
dale and Truhlar above 150 K. The quantum contribution to the 
isotope effect is enhanced relative to the values for the frozen sub- 
strate. These conclusions are based on approximate path integral 
calculations in which quantum-mechanical effects are treated in a 
semiclassical manner using temperature-dependent effective poten- 
tials. The differences between the present results and those of Lau- 
derdale and Truhlar are attributed to a breakdown of these semi- 
classical approximations at low temperatures. In the temperature 
range considered, commonly accepted harmonic corrections to the 
classical results afford slightly poorer agreement with Lauderdale 
and Truhlar than the present results. 


6092 Grain growth phenomena in films: A Monte Carlo 
approach, Srolovitz, D.J. (Los Alamos National Laboratory, 
Los Alamos, New Mexico 87545). Journal of Vacuum Sci- 
ence and Technology, A: Vacuum, Surfaces, and Films; 4: No. 
6, 2925-2931(Nov 1986). 

A statistical model of microstructural evolution is developed 
for the evolution of grain structure during deposition. In cases 
where the atomic mobility on the surface greatly exceeds that in 
the bulk of the film, the bulk microstructure may be viewed as 
static while all of the evolution is controlled by the free surface. 
This leads naturally to a two-dimensional model of microstructural 
evolution. Since the surface is advancing at a constant rate during 
deposition there is a linear relationship between time in the two-di- 
mensional model and depth in the film. A Monte Carlo computer 
simulation technique is described which models the evolution of mi- 
crostructure in this way. Various driving forces are included. Simu- 
lated microstructures in the plane of the film and in the plane per- 
pendicular to the free surface are shown. 


Simulation of lattice damage due to dynamic load- 
a Taylor, P.A.; Dodson, B.W. (Sandia National Lab., Al- 
buquerque, NM). pp 287-292 of Shock waves in condensed 
matter. Gupta, Y.M. New York, NY; Plenum Press (1986). 
(CONF-850736—). 

From American Physical Society topical conference on 
shock waves in condensed matter; Spokane, WA, USA (22 Jul 
1985). 

By means of a dynamic simulation technique developed by 
the authors and based upon the Monte Carlo method, we investi- 
gate the response of two-dimensional Lennard-Jones lattice systems 
to dynamic uniaxial strain paths that are either fast or slow with 
respect to a lattice equilibration time. The simulation of lattice re- 
sponse to various compression-release cycles indicates a depend- 
ence of the degree of sustained lattice damage (i.c., dislocations and 
defects) on the rate and maximum amplitude of applied strain. Spe- 
cifically, greater lattice damage is predicted whenever the lattice is 
subjected to a fast-loading process and/or higher maximum strain 
amplitude as compared to that induced by a slow-loading process 
and/or lower maximum strain amplitude. 


6094 The equation of state of dense argon; a comparison 
of shock and static studies. Ross, M.; Bell, P.M.; Mao, H.K.; 
Xu, J.A. (Lawrence Livermore Lab., Livermore, CA). pp 
131-134 of Shock waves in condensed matter. Gupta, Y. M. 
New York, NY; Plenum Press (1986). (CONF-850736—). 

From American Physical Society topical conference on 
shock waves in condensed matter; Spokane, WA, USA (22 Jul 
1985). 

This paper reports static high-pressure measurements for 
room temperature solid argon to 800 kbars. This isotherm is in ex- 
cellent agreement with one predicted from a theoretical analysis of 
shock wave data. 
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REFER ALSO TO CITATION(S) 4255, 4271, 4303, 4370 


pocnnt ran Effect of supply mode on the 
a of hysteresis losses in a superconducting solenoid. Ak- 
senov, E.N.; Drozhenko, VG: Klimenko, E.Yu.; Marto- 
vetskij, N.N:; Novikov, S.I. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow. 
Atomnoj Ehnergii). 1984. 36p. ean Russian). NTIS (US 
Sales Only), PC A03/MF AOi. File Number DE87700080. 
A technique for calculation of energy losses in supercon- 
ducting magnets where a magnetic field is perpendicular to the 
wire in the modes of magnetic field variations is developed. Com- 
puter calculations for hysteresis and cooperative losses in a two-sec- 
tion superconducting solenoid with different modes of powering of 
the sections are presented. Expermental investigation of two-section 
superconducting solenoid is carried out. Calculations and experi- 
ment confirm the idea on possible decrease of losses in supercon- 
ducting magnets by means of optimal mode choice. 12 refs.; 14 figs. 


6096 (iC—85/244) Electromagnetic modes in antiferro- 
magnetic superconductors. Ivanov, N.B. (International 
Centre for Theoretical Physics, Trieste (Italy)). Oct 1985. 
12p. NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE86704179. 

High-frequency properties of antiferromagnetic superconduc- 
tors are studied. There exists a relatively large region of frequencies 
where non-attenuating bulk and surface electromagnetic waves may 
propagate. There modes are more likely to be observed in antiferro- 
magnetic superconductors than in the normal metals. 13 refs, 1 fig. 


6097 (iC—85/254) RKKY interaction in mixed valence 
system and heavy fermion superconductivity. Fusui Liu; Gao 
Lin; Lin Zonghan. (International Centre for Theoretical 
Physics, Trieste (Italy)). Nov 1985. 14p. NTIS (US Sales 
Only), PC A02/MF A01. File Number DE86704180. 

The 1-D RKKY interaction of mixed valence system is 
given by using the thermodynamic perturbation theory. The numer- 
ical comparisons of 1-D and 3-D RKKY interaction between sys- 
tems with localized magnetic moments of mixed valence and non- 
mixed valence show that the former is much stronger than the 
latter. From some analyses we propose that the heavy Fermion su- 
perconductivity comes from the RKKY interaction between two 
local f electrons which hop off the impurity site to become two 
continuum electrons. The source of the two impurity electrons hop- 
ping is the Coulomb interaction. It is also emphasized that the 
RKKY interaction does not disappear for the Kondo lattice, when 
the temperature is less than the Kondo temperature. 16 refs, 1 fig. 
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a ALSO TO CITATION(S) 4485, 4528, 4608, 4831, 5775, 5846, 5847, 


6098 (AD-A—171113/4/XAB) 


, 


Applicability of 
s equations in the quantum soliton problem. Brown, 
D.W.; Lindenberg; West, B.J. (California Univ., San Diego, 
ed Jolla as = of Chemistry). Jun 1986. Tp. NTIS, 
PC A02/MF A 

The eae of Hamilton-equation methods is tested for de- 
termining the time evolution of trial-state vectors in quantum me- 
chanics. Given a trial-state vector, one can construct a differential 
operator under which a scalar Hamilton function must be invariant. 
State vectors composed of single-particle states, coherent-state 
products, and mixed single-particle states and coherent-state prod- 
ucts are considered explicitly. The latter category considers state 
vectors of the form proposed by Davydov in his treatment of the 
quantum-soliton problem. Davydov's wave vector, as determined 
by the Hamilton-equation method, is not a solution of the Schroe- 
dinger equation for the Froehlich Hamiltonian except very restric- 
tive circumstances. The theoretical justification for a number of 


conclusions about soliton transport in Froehlich-type systems in 
thus called into question. 
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6099 (CONF-8404190—, pp 70-83) Wavepacket elec- 
tron scattering. Marks, L.D. (Arizona State Univ., Tempe). 
Apr 1986. NTIS, PC Al19/MF AOl. File Number 
DE85010579. 

From Werner-Brandt workshop on penetration phenomena: 
inelastic near-surface interactions; Oak Ridge, TN, USA (12 Apr 
1984). 

In this note, the formal analysis of the electron wavepacket 
produced by a STEM instrument is sketched, and some of the dif- 
fraction effects briefly described. It is hoped that this will encour- 
age some needed analysis of the complicated inelastic processes oc- 
curring in this experimental geometry. 21 references, 3 figures. 


6100 (INIS-SU—377) Evolution of dynamical variables 
systems. Sinitsyn, Yu.A.; Tsukernik, V.M. (AN 
Ukrainskoj SSR, Kharkov. Inst. Radiofiziki i Ehlektroniki). 
1985. 2p. (In Russian). NTIS nn Sales Only), PC A02/ 
MF AO1. File Number DE8770004 
General properties of ane one are studied using 
closed equations describing the evolution of physical quantities in 
such systems in coherent state representation. Stationary solutions 
of the equations derived make it possible to study a complete set of 
integrals of motion. An analysis of various types of integrals of 


motion is carried out for the case of quadratic nondiagonal Hamil- 
tonian. Motion beyond the linear system is discussed. 


6101 (JINR—18-85-98) De Broglie phase velocity and 
Lorentz transformations. Zorin, G.N. (Joint Inst. for Nucle- 
ar Se de Dubna (USSR). Lab. of Nuclear Problems). 
1985. 6p. (In Russian). NTIS - Sales Only), PC A02/MF 
A01. File Number DE87700050 

Submitted to the colection Probl. Teor. Gravitatsiii ehlemen- 
tarnykh chastits. 

The role of phase rate in the special relativity theory and 
consequences of its introduction into this theory are discussed. Rep- 
resentations of Lorentz transformations containing both group and 
phase rates of a material point in Minkowski space-time are ob- 
tained. Relation of the group and phase rates corresponds to de 
Broglie E = h/27 quantum ratio. 5 refs. 


6102 (LA-UR—86-3618) Open problems in Monte Carlo 
Renormalization application to critical 


Group C phenomenon. 
Gupta, R. (Los Alamos National Lab., NM (USA)). 1986. 
Contract W-7405-ENG-36. 16p. (CONF-861111—9). NTIS, 
PC A02/MF A01; GPO Dep. File Number DE87001974. 
From Conference on magnetism and magnetic materials; Bal- 
timore, MD, USA (17 Nov 1986). 
The Monte Carlo Renormalization Group (MCRG) methods 
and the theory behind them are reviewed. The Gupta-Cordery im- 
proved MCRG method is described and compared with the stand- 
ard one. The emphasis is on the progress made in understanding the 
truncation errors in the Linearized Transformation Matrix and on 
open problems. Lastly, some of the existing methods for calculating 
the renormalized Hamiltonian are reviewed and evaluated. 35 refs. 


6103 (N—86-27432) Ostwald ripening theory. Final 
Report, 3 October 1984-1 June 1986. Baird, J.K. (Alabama 
Univ., Huntsville (USA)). Jun 1986. 84p. (NASA-CR— 
178860; UAH-RR—514). NTIS, PC A05/MF AO1. 

The Ostwald-ripening theory is deduced and discussed start- 
ing from the fundamental principles such as Ising model concept, 
Mayer cluster expansion, Langer condensation point theory, Ginz- 
burg-Landau free energy, Stillinger cutoff-pair potential, LSW- 
theory and MLSW-theory. Mathematical intricacies are reduced to 
an understanding version. Comparison of selected works, from 1949 
to 1984, on solution of diffusion equation with and without sink/ 
sources term(s) is presented. Kahlweit’s 1980 work and Marqusee- 
Ross’ 1954 work are more emphasized. Odijk and Lekkerkerker’s 
1985 work on rodlike macromolecules is introduced in order to 
simulate interested investigators. 








6104 Effective classical partition functions. Feynman, 
R.P.; Kleinert, H. (Lauritsen , California Insti- 
tute of Era Bay Pasadena, California 91125). Physical 
Review igen A: General Physics; 34: No. 6, 5080- 
5084(Dec 1986). 

We present a method by which a quantum-mechanical parti- 
tion function can be approximated from below by an effective clas- 
sical partition function. The associated potential is obtained by a 
simple smearing procedure. For a strongly anharmonic oscillator 
and a double-well potential, the lowest approximation gives a free 


energy which is accurate to a few percent, even at zero tempera- 
ture. 


6105 Accurate determination of spectra in discrete-time 
quantum mechanics, Bender, C.M.; Green, M.L. (Depart- 
ment of Physics, W: mn University, St. Louis, Missouri 
63130). Physical Review [Section] D: Particles and Fields; 34: 
No. 10, 3255-37 3256(15 Nov 1986). 

Various approximation schemes have been proposed which 
discretize the operator Heisenberg equations of motion. In this 
paper we demonstrate a simple and accurate method for obtaining 
the energy spectrum of the theory directly from the discrete-time 
equations of motion. 


6106 Lie algebraic theory of charged-particle optics and 
electron microscopes. Dragt, A.J.; Forrest, E. (Center for 
Theoretical Physics, Department ‘of Physics and Astrono- 
my, University of Maryland, College Park, Maryland 
20742). Advances in Electronics and Electron Physics; 67: No. 
1, 65-67(Nov 1986). 

Lia algebra is employed to characterize charged-particle op- 
tical systems. The solenoidal lens is considered in detail. The MI- 
CROLIE computer code is described. (AIP) 


6107 Dielectric-waveguide strain gauge: a theoretical 
study. Weiss, J.D. (Field Measurements Division, Sandia 
National Laboratories, Albuquerque, New Mexico 87185). 
Journal of the Optical Society of America A: Optics and Image 
Science; 3: No. 11, 1941-1947(Nov 1986). 

We present a theoretical analysis of the strain dependence of 
bend loss from a multimode slab dielectric waveguide formed in the 
shape of an arc of a circle. This dependence suggests its use as a 
strain gauge. We calculate the strain sensitivity of this gauge as a 
function of the core-cladding index difference, bend radius, and arc 
angle. The method that we use is a geometrical-optics analysis 
modified to account for the curvature of the boundary between the 
core and the cladding. 


6108 Degenerate four-wave mixing and phase conjugs- 
tion in a collisional plasma. Federici, J.F.; Mansfield, D.K. 
(Plasma Physics Laboratory, Princeton University, Prince- 
ton, New Jersey 08544). Journal of the Optical Society of 
America B: Optical Physics; 3: No. 11, 1588-1595(Nov 1986). 

Although degenerate four-wave mixing (DFWM) has many 
practical applications in the visible regime, no successful attempt 
has been made to study or demonstrate DFWM for wavelengths 
longer than 10 ym. Recently, Steel and Lam [Opt. Lett. 4, 363 
(1979)] established plasma as a viable DFWM and phase-conjuga- 
tion (PC) medium for infrared and far-infrared waves and micro- 
waves. However, their analysis is incomplete since collisional ef- 
fects were not included. Using a fluid description, our results dem- 
onstrate that when collisional absorption is small and the collisional 
mean free path is shorter than the nonlinear density grating scale 
length, collisional heating generates a thermal force that substantial- 
ly enhances the phase-conjugate reflectivity. When the collisional 
attenuation length becomes comparable with the length of the 
plasma, the dominant effect is collisional absorption of the pump 
waves. Numerical estimates of the phase-conjugate reflectivity indi- 
cate that for the modest power levels, gains approx. > 1 are possi- 
ble in the submillimeter- to centimeter-wavelength range. This sug- 
gests that a plasma is a viable PC medium at those long wave- 
lengths. In addition, doubly DFWM is discussed. 


6109 Complexity and relaxation of hierarchical 
structures. Bachas, C.P.; fisteuen B.A. (Stanford Linear 
Accelerator Center, Stanford University, Stanford, Califor- 
nia 94305). Physical Review Letters; 57: No. 16, 1965-1969(20 
Oct 1986). pane ACO03-76SF00515. 

We solve exactly the problem of diffusion in an arbitrary 
hierarchical space. We prove that for a given “tree silhouette” 
0<s<1 the dynamic critical exponent v ranges from s/(1-s), for 
either uniformly or randomly multifurcating trees, to s for the most 
diverse ones, in qualitative agreement with a static measure of the 
tree's complexity. We conclude that uniform trees are optimal for 
information diffusion, that in thermally activated processes the tem- 
perature dependence of v varies with the underlying tree structure, 
and that thin elongated trees are the only ones capable of produc- 
ing a 1/f spectrum. 


ics, Contell University, Ithaca, 
i Physical Review Letters; 57: No. 13, 1503-1506(29 Sep 


From the spectrum of dimensions of a fractal invariant meas- 
ure of a dynamical system one can extract information about the 
dynamical process that gave rise to the measure. This is equivalent 
to finding the class of Hamiltonians of an Ising model with a given 
thermodynamics. 


6111 Iterative technique for the synthesis of optical-cor- 
relation filters. Schils, G.F.; Sweeney, D.W. (Sandia Nation- 
al Laboratories, Livermore, California 94550). Journal of the 
Optical Society of America A: Optics and Image Science; 3 
No. 9, 1433-1442(Sep 1986). 
Optical-correlation filters that are translationally and rota- 
tionally invariant are made target specific by incorporating all the 
harmonics of the target image. An iterative design method 
similar to the technique of convex projections allows the image an- 
gular harmonics to be rephased so that the filter exhibits a constant- 
amplitude rotational response. Rotating this filter in the Fourier 
plane forms the Fourier summation of all angular harmonics of the 
input image. An image to be detected must have angular- harmonic 
terms that have an amplitude and a phase that are keyed exactly to 
the target image. This lock-and-tumbler filter exhibits excellent dis- 
crimination capability while preserving rotational invariance. 


simulation of nonequilibrium processes. 

(Los Alamos National Lab., Los Alamos, 

NM). pp 37-49 of Shock waves in condensed matter. Gu pta, 

Y.M. New York, NY; Plenum Press (1986). (CONF. 
850736—). 

From American Physical Society topical conference on 
shock waves in condensed matter; Spokane, WA, USA (22 Jul 
1985). 

, The underlying concepts of nonequilibrium statistical me- 
chanics, and of irreversible thermodynamics, is described. The 
question at hand is How are these concepts to be realized in com- 
puter simulations of many-particle systems? The answer is given for 
dissipative deformation processes in solids on three hierarchical 
levels: heterogeneous plastic flow, dislocation dynamics, and molec- 
ular dynamics. Application to the shock process is discussed. 
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REFER ALSO TO CITATION(S) 4650, 5953, 6347, 6355, 6359, 6374, 6378 


(iS-M—600) Three-dimensional inverse scattering. 
Cheney, M.; Rose, J.H.; DeFacio, B. (Ames Lab., IA 
(USA)). 1986. Contract W-7405-ENG-82. 9p. (CONF- 
8605202—1). NTIS, PC A02/MF A01; 1; GPO Dep. File 
Number DE87000968. 
From Inverse problems conference; Oberwolfach, F.R. Ger- 
many @ May 1986). 
We consider the problem of obtaining information about an 
inaccessible region of space from scattering experiments. Inverse 
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scattering theory for the time-independent Schroedinger equation 
[A + h*- V(x)]}psi(k,x) = 0 is summarized. It is most easily under- 
stood by considering the associated hyperbolic equation [A - 2/sub 
tt/ - V(x)Ju(t,x) = 0. Particular attention is paid to those aspects of 
the theory that hold for the wave equation [A - n(x)5/sub tt/ 
lu(t,x) = 0. 12 refs., 2 figs. 
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REFER ALSO TO CITATION(S) 4827, 4829, 5053, 5830, 5842, 5843, 5855, 
5869, 6255, 6294, 6295, 6296 


6114 (AD-A—170460/0/XAB) Wave-number shocks for 
the tail of Korteweg-de Vries solitary waves in slowly varying 
media. Doctoral thesis. Allgaier, D.E. (Air Force Inst. of 
Tech., Wright-Patterson AFB, OH (USA)). 7 Apr 1986. 
73p. NTIS, PC A04/MF AO1 


Asymptotic solutions for the nonlinear, nonhomogeneous, 
Korteweg-deVries (KdV) partial differential equation with slowly 
varying coefficients are not, in general, uniformly valid. A uniform 
asymptotic expansion is obtained by finding separate expansions for 
different regions and matching. A K@V solitary wave propagating 
in slowly varying media is examined. Quasi-stationarity for the core 
reduces the problem to solving ordinary differential equations for 
that region. However, in the leading tail region, hyperbolic pde’s 
must be solved to determine the amplitude and phase. The method 
of characteristics predicts triple valuedness after a caustic (penum- 
bral or cusped) develops. Singular perturbation methods show the 
solution near first focusing satisfies the diffusion equation and in- 
volves either an incomplete Airy-type integral or an exponential in- 
tegral similar to the Pearcey integral. Laplace's method shows that 
the critical points of the exponential phase satisfy the fundamental 
folding equation. A linear multi-phase solution is determined which 
does not become triple valued (break). Instead, a wave number 
shock develops, which separates two different solitary wave tails, 
and travels at the shock velocity predicted by conservation of 
waves. Thus, a unique uniform leading tail solution is obtained cor- 
responding to a specified moving core (the problem is shown to be 
well-posed). 


6115 (DOE/ET/51013—194) Diagnosis of mildly rela- 
tivistic electron velocity distributions by electron cyclotron 
emission in the Alcator C tokamak. Kato, K. (Massachusetts 
Inst. of Tech., Cambridge (USA). Plasma Fusion Center). 
Sep 1986. Contract AC02-78ETS51013. 234p. (PFC/RR—86- 
20). NTIS, PC All/MF A011; 1; GPO Dep. File Number 
DE87001747. 

Mildly relativistic electron velocity distributions are diag- 
nosed from measurements of the first few electron cyclotron emis- 
sion harmonics in the Alcator C tokamak. The approach employs a 
vertical viewing chord through the center of the tokamak plasma 
terminating at a compact, high- -performance viewing dump. The cy- 
clotron emission spectra obtained in this way are dominated by fre- 
quency downshifts due to the relativistic mass increase, which dis- 
criminates the electrons by their total energy. In this way a one-to- 
one correspondence between the energy and the emission frequen- 
cy is accomplished in the absence of harmonic superpositions. The 
distribution, described by f/sub p/, the line-averaged phase space 
density, and A, the anisotropy factor, is determined from the ratio 
of the optically thin harmonics or polarizations. Diagnosis of spec- 
tra in the second and the third harmonic range of frequencies ob- 
tained during lower hybrid heating, current drive, and low density 
ohmic discharges are carried out, using different methods depend- 
ing on the degree of harmonic superposition present in the spec- 
trum and the availability of more than one ratio measurement. Dis- 
cussions of transient phenomena, the radiation temperature meas- 
urement from the optically thick first harmonic, and the measure- 
ments compared to the angular hard x-ray diagnostic results illumi- 
nate the capabilities of the vertically viewing electron cyclotron 
emission diagnostic. 
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crete parties on Setoating meter ia tehansan, Seoter, 
ergetic 

D.P.; Berk, H.L. (Texas Univ., Austin (USA). Inst. for 
Fusion Studies). Oct 1986. Contract FG05-80ET53088. 37p. 
(IFSR—259). NTIS, PC A03/MF A01; 1; GPO Dep. File 
Number DE87001932. 

Distributions that give rise to energetic trapped particle pres- 
sures peaked in the “good curvature” region of a tokamak (sloshing 
distributions) are examined in an attempt to find stable regimes for 
both the ee (MHD) and precessional modes. It 
is the precessional drift destabilization of ballooning modes that in- 
hibits bridging the unstable gap to second stability by the use of 
deeply-trapped energetic particles unless the hot particles have an 
extremely large energy (~0.35 MeV for a tokamak like PDX). Un- 
fortunately, our calculations indicate that the sloshing particles do 
not have a significant stabilizing effect. An analytic treatment 
shows that complete stability can be found only if the sign of the 
energetic particle magnetic drift-frequency can be reversed from its 
value in vacuum bad curvature without hot species diamagnetism. 
This is difficult to do in a tokamak because of the destabilizing con- 
tribution of the geodesic curvature to the drift . Further- 
more, for each of the two sloshing distributions employed ‘(one con- 
tains only trapped particles; the other includes trapped and passing 
particles), a new “continuum instability” (where asymptotically 
along the field line the mode is a propagating plane wave) is found 
to be driven by geodesic curvature. These results indicate that ener- 


getic sloshing particles are not able to bridge the unstable gap to 
second stability. 


6117 (GA-A—18594) 8 limit disruptions. Chu, M.S.; 
Strait, E.J.; Lee, J.K.; Lao, L.; Stambaugh, R.D.; 
K.H.; Groebner, R.J.; "Greene, 3.M.; Helton, F.J.; Hou, J.Y. 
(GA "Technologies, Inc., San Diego, CA (USA)). Oct 1986. 
Contract AC03-84ER53158. sp. (CONF-861106—8). 
NTIS, PC A02/MF AOl; G Dep. File Number 
DE87002022. 

From IAEA international conference on plasma physics and 
controlled nuclear fusion research; Kyoto, Japan (12 Nov —_ 

Temporal behavior of disruptions in the maximal 8/sub t/ 

discharges in Doublet III is analyzed systematically by using ideal 
and resistive MHD models. These discharges disrupt at beta values 
predicted by the Troyon-Sykes-Wesson limit. The basic disruption 
mechanism is identified as the overlapping of the central sawtooth 
mixing zone with the edge stochastic zone. This overlap is predict- 
ed theoretically to be greater for more square current profiles, and 
also to be enhanced at larger values of beta. This suggests that in 
order to find a disruption-free path to high beta, the current profile 
must be made broader as beta increases. Eventually even the broad- 
ened profile will become unstable to tearing modes, at an average 
beta value lower than that of a profile optimized for stability 
against ballooning modes alone, resulting in disruptions. This sce- 
nario is consistent with the experimental results. Discharges which 
successfully approach the beta limit have a lower internal induct- 
ance (broader profiles) than similar discharges at lower beta. For 
long periods preceding the disruptions, a significant portion of the 
profile is calculated to be at or slightly beyond marginal stability 
for ballooning modes. This long stable period argues against the 
ballooning modes as the cause of the disruption. As beta increases, 
the window for avoiding the overlap of the sawtooth mixing zone 
and the edge stochastic zone becomes narrower, until finally no 
way can be found to avoid the disruption; this defines the “oper- 
ational” beta limit. 


6118 (GTFR—68) Neutral beam driven impurity flow 
reversal as an Wa he. (Geetaie Int of Tech Atlan 
M.A.; thon W.M. Jr. rey Pe Tech., Atlanta 
(USA)). Oct. 1986. Seta AS05-78ET52025. . NTIS, 
PC A02/MF AO1; 1; GPO Dep. File Number DE87002291. 
There is a well-developed impurity transport theory that 
predicts an outward flow of impurities with neutral beam co-injec- 
tion, and a greatly enhanced normally inward impurity transport 
with counter-injection. There is a large experimental data base that 
qualitatively supports these theoretical predictions. A careful analy- 
sis of the experimental data from PLT with tungsten limiter shows 
an excellent quantitative agreement between the theory and experi- 
ment. The highlights of this PLT analysis are reviewed. The com- 








putational model is then extrapolated to the INTOR plasma. The 
calculations indicate that co-injected neutral beam power of the 
order of 25-100 MW can prevent the penetration of impurities in 
the central regions of the INTOR plasma. 


(IAE—4040/7) Reconstruction of X radiation local 
intensity and plasma electron temperature by chord wise 
measurements. Dnestrovskij, Yu.N.; Lyadina, E.S. (Gosu- 
darstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergi 
SSSR, Moscow. Inst. Atomnoj Ehnergii). 1984. 13p. 
Russian). NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE87700067. 

Reconstruction methods of local distributions of different 
plasma parameters by chord-wise measurements are considered. In 
particular, the profile of plasma electron temperature is reconstruct- 
ed by measurements of intensity of soft radiation from plasma ob- 
tained under the tokamak conditions. 6 refs.; 17 figs. 


(IAE—4092/6) Optically thin plasma emission. 
Plasma of an arbitrary density. Zhidkov, A.G.; Ivanov, 
V.V. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
a SSSR, Moscow. Inst. Atomnoj Ehnergii). 1985. 
“da Russian). NTIS (US Sales Only), PC A02/MF AO1. 

Fi ie Number DE87700065. 

Calculations of mean ratio of ionisation and radiation losses 
of high-temperature iron plasma of high optical density under the 
conditions of thermodynamic equilibrium absence at electron tem- 
perature of 10-10* eV, plasma density N = 10'*-107" sm sup(-3) and 
optical density NR = 10'-10*? sm sup(-2) where R is plasma di- 
mension is carried out. Boundaries of plasma parameters regions, 
where the model use of optically transperant or thermodynamical 
equillibrium plasma is possible; account of dielectric recombination, 
photoradiation by eigene radiation, cascade ionization stark widen- 
ing of lines, radiation at transitions without the change of main 
quantum number, is necessary. 13 refs.; 18 figs. 


(IAE—4113/7) Plasma filament dynamics and its 
stabilization in a tokamak by means of analog models. 
Yu.V.; Kostsov, Yu.A.; Mitrishkin, Yu.V.; 
Chuyanov, V.A.; Shakhovets, K.G. (Gosudarstvennyj Ko- 
mitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. 
Inst. Atomnoj Ehnergii). 1985. 32p. (In Russian). NTIS (US 
Sales Only), PC A03/MF AO1. File Number DE86704168. 
A simplified equation, describing plasma filament dynamics, 
when the system of its equilibrium position stabilization operating, 
is obtained. A control algorithm, using analog models operating at 
a closed relay system of feed back, issuggested and grounded. Ex- 
perimental results of plasma equilibrium position stabilization at 
“Tuman-3” installation by the given algorithm are presented. 20 
refs.; 8 figs. 


(IAE—4145/7) Diagnostic — for definition 
it, energy content and internal induction of a 
filament in the T-7 tokamak. Gvozdkov, Yu.V.; Esi 
chuk, Yu.V.; Kakurin, A.M.; Kislov, A.Ya.; Kovrov, P.E. 
a Komitet po Ispol’zovaniyu Atomnoj Eh- 
SSSR, Moscow. Inst. Atomnoj Ehnergii). 1985. 7p. 
dn ussian). NTIS (US Sales Only), PC A02 A01. File 
Number DE86704170. 
Description of a diagnostic complex for measuring displace- 
ment A, poloidal beta Bsub(J) and internal induction Isub(i) of a 
plasma filament in the T-7 tokamak is given. The complex includes 
magnetic field- and current transducers, integrators, analog units for 
A, Bsub(J)+Isub(i)/2, Bsub(Jtr) value formation and a synchroniz- 
er. 5 figs. 


6123 (AE—4151/16) Numerical simulation of Ray- 
leigh-Taylor instability in a multisheath cummulating liner. 
Goloviznin, V.M.; Kareev, Yu.A.; Kanyukova, V.D.; Kor- 
shunov, V.K.; Lebedev, V.A. (Gosudarstvenny} Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj ergii). 1985. 32p. "dn Russian). NTIS (US 
Sales Only), PC A03/MF AOI. File Number DE86704171. 

Numerical simulation of process of Ray- 
leigh-Taylor instability development at compression of cylindrical 
plasma column by a multilayer explosive liner with parameters opti- 


70 FUSION ENERGY 
7001 Plasma Research 


mized as a result of one-dimensional calculations is conducted. 
Effect of initial field heterogeneity of velocities conditioned by cer- 
tain design peculiarities of a compound liner system with electrody- 
namic acceleration of strikers on maximum possible thermonuclear 
characteristics of compressed plasma is investigated. 34 refs.; 14 
figs. 


6124 (IAEA-TECDOC—369) in compact 
torus research. Proceedings of a technical committee meeting 
held in Sydney, ee Cee eee 

Energy ty Vienna (Austria)). May 1986. 

” (CONF-85031 7—). NTIS (US Sales Only), PC A10/ 

AO1. File Number DESOTO. 

From IAEA technical committee on advances in 
compact toroid research; Sydney, Australia (4 Mar 1985). 

A compact torus is a low aspect ratio, axisymmetric, closed 
magnetic field line configuration with no vessel wall or magnetic 
field coils linking the hole in the plasma toroid. This concept offers 
reactor advantages such as simplicity, high 8, and the possibility of 
translation. Several methods have been used to generate compact 
toroids, including plasma guns, high energy particle rings, and field- 
reversed theta pinches. This document summarizes the results of 
recent work on compact toroids, presented at the first IAEA Tech- 
nical Committee Meeting on Compact Torus Research held in 
Sydney, Australia from 4 to 7 March 1985. 


6125 (CAEA-TECDOC—369, pp 19) Overview of US 
compact toroid program. Sherwood, A. (Los Alamos Nation- 
al Lab., NM, USA). May 1986. NTIS (US Sales Only), PC 
oy. - File Number DE86704169. (CONF- 


From IAEA technical committee on advances in 


compact toroid research; Sydney, Australia (4 Mar 1985). 


6126 (IAEA-TECDOC—369, pp 59-73) Field-reversed- 
configurations (FRC) research at at Spectra Technology Inc. . 
Hoffman, A.L.; Milroy, R.D.; Slough, J.T.; Steinhauer, L.C. 
oo Technology, Inc., Bellevue, WA, USA). May 1986. 

S (US Sales Only), PC Al0/MF AOl. File Number 
DE86704169. (CONF-8503137—). 

From IAEA technical committee meeting on advances in 
compact toroid research; Sydney, Australia (4 Mar 1985). 

This paper presents an overview of the research performed 
at Spectra Technology Inc. on field-reversed configuration plasmas. 
The experiments have been conducted on a device (TRX) which is 
20 cm in diameter (tube I.D.) and 1 m long (primary theta pinch 
coil length). TRX has been operated as a fast (45 kV) single turn 
theta pinch with a peak magnetic field of 8 kG (TRX-1), and as a 
‘slow formation’ machine with 10 psec rise time and a peak field of 
13 kG (TRX-2). The end magnetic field structure is controlled by a 
combination of plug coils and trigger coils located 20 cm from the 
ends of the primary coil. Reproducible and symmetric formation of 
the plasma has been achieved by driving the plug coil fields in the 
opposite direction of the bias field, and firing the trigger coils 
before the primary coil. Following the initial field reversal stage, 
the plasma ‘lifts-off’ from the tube wall. The internal flux remaining 
at that time is an important quantity for determining subsequent 
plasma dynamics and heating. Heating occurs due to both dissipa- 
tive flux loss and kinetic energy imparted by the axial contraction. 
Measurements of flux trapping, flux retention, and plasma heating 
have been performed on TRX and are compared with analytic and 
numerical calculations. Lifetime scaling of FRCs is poorly under- 
stood due to the small number of internal gyroradii between the 
field null and separatrix for present generation plasmas. Work on 
TRX has shown that the particle lifetime scaling does not have the 
strong adverse temperature and length dependence implied by thin 
layer lower hybrid drift models. TRX data span the range of S=1 
to S=2 where S is the normalized flux layer thickness. Measure- 
ments are needed at larger S to determine the lifetime scaling for 
more reactor-like conditions. 19 refs, 9 figs. 
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6127 (AEA-TECDOC—369, pp 75-84) Theoretical as- 
pects of magnetic helicity. Hammer, J.H. (Lawrence Liver- 
more National Lab., CA, USA). May 1986. NTIS (US Sales 
Only), PC A10/MF A0Ol. File Number DE86704169. 
(CONF-8503137—). Contract W-7405-ENG-48. 

From IAEA technical committee meeting on advances in 
compact toroid research; Sydney, Australia (4 Mar 1985). 

This paper discusses some of the implications of magnetic 
helicity on spheromak-type plasma configurations. Magnetic heli- 
city (the integral of the product of the vector potential and magnet- 
ic field over the plasma volume) measures the topological linkage 
of magnetic fluxes. Magnetic helicity is an ideal MHD invarian, and 
is still approximately conserved when finite resistivity and recon- 
nection are allowed. Taylor theory states that the plasma seeks a 
minium energy state while conserving global helicity, and has been 
applied to spheromak configurations. While the helicity formalism 
has proven useful in understanding reversed field pinch and sphero- 
mak behavior, difficulties arise when the method is applied to ge- 
ometries with conducting wall, a situation which is relevant to the 
formation phase of a spheromak plasma. These problems arise be- 
cause of a lack of gauge invariance in the definition of helicity. 
Recent work has attempted to generalize the helicity to allow for 
all possible geometries. 9 refs, 3 figs. 


6128 (IAEA-TECDOC—369, pp 85-99) Applications of 
high energy neutralized ion beams to a compact torus. Ros- 
toker, N.; Katzenstein, J. (California Univ., Irvine, ec 
Dept. of Physics). May 1986. NTIS (US Sales Only), PC 
A10/MF AOl. File Number DE86704169. (CONF- 
8503137—). 

From IAEA technical committee meeting on advances in 
compact toroid research; Sydney, Australia (4 Mar 1985). 

Pulsed ion beams can be produced with ion diodes and Marx 
generators. The technology exists to produce high energy beams ef- 
ficiently. A neutralized ion beam has an equal number of co-moving 
electrons. The resultant beam is electrically neutral, has no net cur- 
rent and can be transported across a magnetic field if the current 
density is sufficiently large. Preliminary experimental results have 
been obtained on injecting a neutralized proton beam into a small 
tokamak. To illuminate the physical processes involved in injection 
and trapping an experiment has been designed for TEXT. Possible 
applications to a compact torus include plasma heating, current 
maintenance and non-equilibrium reactors that do not require igni- 
tion. Each application is discussed and comparisons are made with 
other methods. 17 refs, 2 figs. 


6129 (IAEA-TECDOC—369, pp 101-115) REB ring 
experiment in Nagoya. Narihara, K.; Tomita, Y.; Kubo, S.; 
Hasegawa, M.; Tsuzuki, T.; Mohri, A. (Nagoya Univ., 
Japan. Inst. of Plasma Physics). May 1986. NTIS (US Sales 
Only), PC A10/MF AOl. File Number DE86704169. 
(CONF-8503137—). 

From IAEA technical committee meeting on advances in 
compact toroid research; Sydney, Australia (4 Mar 1985). 

Experiments on relativistic electron beam rings, carried out 
at Institute of Plasma Physics, Nagoya, are reviewed. REB rings 
were all produced in the presence of toroidal magnetic field except 
a case of the use of a flux conserver. Magnetic field configurations 
formed so far were tokamak mode (qsub(a)>1), stabilized pinch 
mode (qsub(a)< 1), spherator mode (qsub(a)=0) and REB ring core 
mode (Astron-Spherator)(q(REBcore)<1). These rings were 
formed by injecting intense pulsed REB's into toroidal devices: 
SPAC-II, SPAC-III, SPAC-IV, SPAC-V, SPAC-VI and SPAC- 
VII. Rules and limiting factors at REB ring formation and also at 
its compression are discussed. Attainable ring current depends on 
the pulse form and particle momenta of injected REB. The REB 
ring core configuration has a current-less region useable for plasma 
confinement out of the REB ring and there is generated a deep 
magnetic well though the field is axi-symmetric. The property of 
this configuration is discussed. The lifetime of REB ring core re- 
corded so far was 40 ms by virtue of current carriers of energetic 
electrons and this time was far longer than the particle confinement 
time. 18 refs, 12 figs, 1 tab. 





ERA-12/2/ 846 


6130 (IAEA-TECDOC—369, pp 117-139) Review of 
rotamak research, Jones, I.R. (Flinders Univ. of South Aus- 
tralia, Bedford Park. School of Physical Sciences). May 
1986. NTIS (US Sales Only), PC Al10/MF AOl. File 
Number DE86704169. (CONF-8503137—). 

From IAEA technical committee meeting on advances in 
compact toroid research; Sydney, Australia (4 Mar 1985). 

Two topics are discussed in this review: the rotating magnet- 
tn Cie aastanbat iltade Ghote enutine mak ieee 
generation of a compact torus configuration known as the Rota- 
mak. In the discussion of the rotating magnetic field technique the 
conditions necessary for the achievement of current drive are listed, 
a description is given of the basic physical mechanism underlying 
the method and a few common misconceptions are clarified. A gen- 
eral description of a typical Rotamak device is provided together 
with some initial results from a new, moderately high power (180 
kW), long duration (40 msec) experiment. 9 refs, 14 figs. 

6131 (IAEA-TECDOC—369, e 141-164) Review of 
rotamak experiments. Durance, G. (Australian 

Ener, Commission Research Establishment, Lucas 
Heights. Applied Physics Div.). May 1986. NTIS (US Sales 
Only), PC A10/MF AOl. File Number DE86704169. 
(CONF-8503137—). 

From IAEBA technical committee on advances in 
——- toroid research; Sydney, Australia an Mar 1985). 

A typical ro’ rotamak device is described and the results of ex- 
periments using RF sources of (a) high power, short duration, (b) 
low power, long duration, and (c) medium power, long duration, 


are presented. In all experiments, stable field reversed configura- 
tions are produced. 10 refs, 15 figs. 


6132 (IAEA- 2. i pp 165-173) Rotamak re- 
search at Essen. Frank, M.; Hardtke, A.; Jogwich, M.; 
Kuehnapfel, M.; Tuczek, H. (Essen Uni 
chule, Germany, F.R.). May 1986. NTIS (US Sales Only), 
PC A10/MF AOl. File Number DE86704169. (CONF- 
8503137—). 

From IAEA technical committee on advances in 
—- toroid research; Sydney, Australia an Mar 1985). 

The experiments showed that the efficiency of current drive 
depends critically on the initial plasma parameters. With the aid of 
an electron cyclotron resonance preionisation and a theta-pinch 
preheating a Hydrogen plasma can be produced with electron den- 
sities less than 10'*cm™* and ion- and electron temperatures of 250 
eV and 60 eV, respectively. Attempts to generate a Rotamak con- 
figuration by the "Blevin Thonemann end effect” in this plasma 
failed. The induced toroidal currents produced always a mirror 
configuration. Using the crossed coils technique stable reversed 
field configuration could be maintained for the whole duration of 
the r.f. pulse of 1.2 msec. 13 figs. 


6133 (IAEA-TECDOC—369, pp 175-188) Present 
status of spheromak research and future reactor consider- 
ations. Yamada, M. (Princeton Univ., NJ, USA. Plasma 
Physics Lab.). May 1986. NTIS (US Sales Only), PC A10/ 
MF AO1. File Number DE86704169. (CONF-8503137—). 
From IAEA technical committee meeting on advances in 
compact toroid research; Sydney, Australia (4 Mar 1985). 
Spheromaks are compact toroid plasmas with internal toroi- 
dal fields and a coil structure which does not link the plasma. By 
taking advantage of this topology in a reactor design, one can envi- 
sion translation and other manoeuvring of the plasma. The self-gen- 
erated toroidal field in a typical spheromak is used to confine the 
plasma. Temperatures exceeding the low-Z radiation barrier have 
now been achieved and emphasis has shifted to the transport of 
spheromaks and more reactor-relevant values for plasma current, 
density and collisionality. Several different formation schemes have 
been employed for producing spheromak plasmas, but all experi- 
ments study the MHD stability of the configuration. Observations 
indicate that the plasma tends to relax into a state near the Taylor 
minimum energy state, independent of the formation process. Sev- 
eral techniques have been used to stabilize the plasma against the 
most dangerous global modes. Present calculations of the equilibri- 
um and gross MHD properties are in good agreement with experi- 
ment. Confinement time scaling remains an important topic for the 








next experiments. Future research will also investigate auxiliary 
heating via adiabatic compression, beams, and radio-frequencies. 
While the spheromak is an attractive fusion reactor concept, it is at 
an early stage of development. This paper concludes with a brief 
description of a conceptual design for a small reactor based on an 
inductive spheromak formation technique. 29 refs, 7 figs, 2 tabs. 


6134 (IAEA- ea Yeu a ge 
mak in the CTCC- ; Honda, Y. 
Nagata, M.; Nishikawa, M.; Ocaki A; cts Ts Watan- 

, K. (Osaka Univ., Japan. Faculty of i eering). May 
1986. NTIS (US Sales Only), PC A10, AOl. File 
Number DE86704169. (CONF-8503137—). 

From IAEA technical committee on advances in 
compact toroid research; Sydney, Australia (4 Mar 1985). 

The CTCC-I experiments investigate magnetized coaxial 
gun-generated plasma spheromaks launched into metal flux conserv- 
ers. A titanium coating on the inner wall of the flux conserver has 
reduced the low-z impurity level, and plasma lifetimes have been 
extended to 0.8 ms with electron temperatures of 30 eV. The titani- 
um coating, however, has resulted in increased MHD activity. A 
central conductor inserted along the axis of the flux conserver has 
resulted in high shear configurations, and the diameter of this con- 
ductor affects the plasma stability. The internal MHD instability 
has been studied with radial profile measurements of electron densi- 
ty and soft X-radiation. A new, aluminium oblate-spheroid flux con- 
server has been constructed to reduce the flux leakage, and plasma 
lifetimes now reach 1.3 ms. Peaking of the plasma current, density, 
and X-ray intensity profiles has been observed between the succes- 
sive internal MHD instabilities. This peaking may be the result of 
neutral particle influx, plasma heating, or flux leakage, and further 
quantitative measurements are needed to understand the plasma be- 
havior. An experiment with an external coil to control flux leakage 
is presently being planned, and it is hoped that the result will quan- 
tify the effect of leakage on plasma confinement. 6 refs, 11 figs. 


6135 (IPPJ—742, = 110-120) Analysis of microscopic 
instability for rotating LIB. Seto, Masaru; Niu, Keishiro. 
(Tokyo Inst. of Tech., Japan). Aug 1985. NTIS (US Sales 
Only), PC A10/MF- A0l. File Number DE87780021. 
(CONF-8411273—). 

From 6. collaborating research meeting on development and 
applications of high-power particle beams; Nagoya, Japan (13 Nov 
1984). 

The instability of a neutral hollow beam is investigated 
within the framework of the Vlasov-Maxwell equations. It is as- 
sumed that the hollow beam is thin with the radial thickness a 
which is much smaller than the major radius Ro, and that the equi- 
librium beam charge is neutralized by the background electron 
charge. The stability analysis is carried out for perturbations about 
the beam equilibrium distribution function fsub(b)°®. The detailed in- 
stability properties are calculated for a variety of system param- 
eters. 


6136 (IPPJ—742, pp 176-184) On the growth rate of 
Rayleigh-Taylor instability at the shock front. 
Ni Yasumitsu; Ogasawara, Masatada. (Keio Univ., 
Yokohama, Japan. Faculty of Science and Technology). 
Aug 1985. NTIS (US Sales Only), PC Al0/MF A0O1. File 
Number DE87780021. (CONF-8411273—). 

From 6. collaborating research meeting on development and 
applications of high-power particle beams; Nagoya, Japan (13 Nov 
1984). 

Consideration of the growth rate of the Rayleigh-Taylor in- 
stability at the decelerating shock front is made. The growth rate 
derived numerically by Murakami, Yabe and Niu has two charac- 
teristic features, i.e., (1) sharp decrease at some wavenumber and 
(2) existence of a flat part different from the formula V gk, where k 
and g are the wavenumber and the acceleration. The above (1) is 
explained by hydrodynamic flow behind the shock front. Confirma- 
tion of the existence of the constant term in the expression of the 
growth rate by Murakami et al. is made, but the physical picture 
for this term is not clear yet. 
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6137 SS pp 125-132) Atomic processes 
in hot dense plasma. Kato, T. (Nagoya Univ., Japan. Inst. < 
Plasma Physics). Aug 1985. NTIS (US Sales Only), PC 
A15/MF AO0l. File Number DE87780024. (CONF- 
8501100—). 

From 1. joint seminar on atomic physics, solid state physics 
and material science in the energy region of tandem accelerators; 
Tokai, bg: Japan (9 Jan 1985). 

The atomic physics treating a single atom or ion is not ade- 
quate for studying ICF plasma of which the density and tempera- 
ture are high. As the ICF plasma is usually produced in a very 
short time, it is neither homogeneous nor steady. Complex colli- 
sional process and radiative transfer play important roles in such 
plasma. These processes present new problems. There are several 
criteria to describe hot dense plasma, that is, Inglis-Teller limit, 
Griem’s limit, Saha’s local thermodynamic equilibrium, Debye 
length, ion coupling parameter and Fermi energy, and these are 
briefly summarized. In a short range screened potential, the phe- 
nomenon “continuum lowering” or "pressure ionization” appears, 
and it is briefly explained. Who ath et apusted en hentets exten 
lated with various atomic models for highly ionized ions. The f- 
values and the A-values for bound-bound transition were also af- 
fected by screening and photoabsorption cross section. Recently, 
the calculation of excitation cross section in hot dense plasma has 
been performed, assuming screened Coulomb potential. Generally 
the cross section decreased due to the screening effect. (Kako, I). 


6138 (JAERI-M—85-156) Surface tearing modes in to- 
kamaks, Takizuka, Tomonori; Kurita, Gen-ichi; Azumi, Ma- 
safumi; Takeda, Tatsuoki. (Japan Atomic Energy Research 
Inst., Tokyo; Japan Atomic Energy Research Inst., Naka, 
Ibaraki. Naka Fusion Research Establishment). Oct 1985. 
8p. NTIS (US Sales Only), PC A02/MF A011. File Number 
DE87700068. 

Surface tearing modes in tokamaks are studied numerically 
and analytically. The eigenvalue problem is solved to obtain the 
growth rate and the mode structure. We investigate in detail depen- 
dences of the growth rate of the m/n = 2/1 resistive MHD modes 
on the safety factor at the plasma surface, current profile, wall posi- 
tion, and resistivity. The surface tearing mode moves the plasma 
surface even when the wall is close to the surface. The stability dia- 
gram for these modes is presented. 


6139 (JAERI-M—85-177) Conceptual design study of 
quasi-steady state fusion experimental reactor (FEQ-Q), Part 
1, FY 1984, (Japan Atomic Energy Research Inst., oe 
Dec 1985. 921p. (In Japanese). NTIS (US Sales Only), PC 
A99/MF AO1. File Number DE86704167. 

Since 1980 the design study has been conducted at JAERI 
for the Fusion Experimental Reactor (FER) which has been pro- 
posed to be the next machine to JT-60 in the Japanese long term 
program of fusion reactor development. Starting from 1984 JER 
design is being reviewed and redesigned. This report is a part of 
the interim report which describes the results obtained in the 
review and redesign activities in FY 1984. The results of the fol- 
lowing design items are included; core plasma, reactor structure, re- 
actor core components, magnets. 


(JAERI-M—86-017) Current generation by a large 
amplitude wave packet. Tanaka, Shoji. (Japan Atomic 
Energy Research Inst., Tokyo; Japan Atomic Energy Re- 

ch Inst., Naka, Ibaraki. Naka Fusion Research Establish- 
ment). Feb 1986. 50p. NTIS (US Sales Only), PC A03/MF 
A01. File Number DE87700069. 

Nonlinear electron dynamics in a large amplitude wave 
packet with coherent structure is investigated via Fokker-Planck 
equations and mapping equations from the viewpoint of toroidal 
current generation in tokamak plasmas. Electrons are trapped (and 
detrapped) by the coherent wave potential whose amplitude is large 
so that the electron bounce time in the wave potential is smaller 
than the electron transit time through the packet. This effect is now 
included into the wave-induced friction and diffusion terms in the 
Fokker-Planck equation. The quasi-steady state distribution function 
of electrons is obtained to have a tail which is neither a quasilinear 
one nor a plateau. The wave induced current, the dissipated power, 
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and their ratio are numerically calculated to be compared to those 
obtained from the quasilinear theory. 


6141 Se a Confinement improvement by 
particle fueling optimization. Sengoku, Seio. (Japan Atomic 
a Research Inst., mat» Sere: apan Atomic Energy Re- 

Inst., Naka, Ibaraki. Naka Fusion Research Establish- 
a. Mar 1986. 10p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE87700066. 

The method to improve the energy confinement time by 
using a particle fueling optimization is proposed. The combination 
of a pellet injection and an interrupted neutral beam injection re- 
duces the particle deposition at the plasma periphery. It is expected 
that the global confinement time is improved due to the suppression 
of the reduction of electron temperature at the plasma periphery if 
the particle deposition at the plasma periphery is reduced by some 
appropriate methods, e.g. combination of fueling by pellet injection 
and particle exhaustion by a divertor or a pump limiter. It is also 
shown that higher neutron production rate and lower tritium han- 
dling amount can be expected by employing pellet injection for 
fueling. 


6142 (ORNL/TM—10020) Strong cyclotron damping of 
electron cyclotron waves in nearly parallel stratified plasmas. 
Fruchtman, A.; Riedel, K.; Weitzner, H.; Batchelor, D.B. 
(Oak Ridge National Lab., TN (USA)). Sep 1986. Contract 
AC05-840R21400. 58p. NTIS, PC A04/MF A0l; GPO 
Dep. File Number DE87002334. 

Propagation of extraordinary mode waves in nearly parallel 
stratified plasmas (magnetic beach geometry) is investigated. Since 
the plasma is unable to shield out the right circular component of 
the electric field, these waves are very heavily damped. The reso- 
nance region is treated by a boundary layer expansion which re- 
duces the problem to an integrodifferential system in one dimen- 
sion. It is proved analytically that for moderate to high density, 
waves incident from the high field side are totally absorbed with no 
reflected wave. At very low density some transmission is possible, 
where the transmission coefficients are being given correctly by 
cold plasma theory. Numerical solution of the integrodifferential 
system shows that the power deposition profile can differ signifi- 
cantly from that predicted from a local WKB theory. 


6143 (UCRL—95149) Time-dependent ionization bal- 
ance model for non-LTE — Lee, Y.T.; Zimmerman, 
G.B.; Bailey, D.S.; Dickson, D.; Kim, D. (Lawrence Liver- 
more National Lab., CA (USA)). 7 May 1986. Contract W- 
7405-ENG-48. 41p. (CONF-8510172—5). NTIS, PC A03/ 
MF A01; GPO Dep. File Number DE87000340. 

From 3. international conference and workshop on radiative 
properties of hot dense matter; Williamsburg, VA, USA (14 Oct 
1985). 

We have developed a detailed configuration-accounting ki- 
netic model for calculating time-dependent ionization-balance and 
ion-level populations in non-local thermal-equilibrium (non-LTE) 
plasmas. We use these population estimates in computing spectral 
line intensities, line ratios, and synthetic spectra, and in fitting these 
calculated values to experimental measurements. The model is also 
used to design laboratory x-ray laser experiments. For this purpose, 
it is self-consistently coupled to the hydrodynamics code 
LASNEX. 20 refs., 14 figs. 


6144 (UCRL—95297) Plasma diagnostic techniques in 
thermal-barrier tandem-mirror fusion experiments. Silver, 
E.H.; Clauser, J.F.; Carter, M.R.; Failor, B.H.; Foote, J.H.; 
Hornady, R.S.; James, R.A,; Lasnier, Ca; Perkins, DE. 
(Lawrence Livermore National Lab., CA (USA)). 29 Aug 
1986. Contract W-7405-ENG-48. 38p. (CONF-860902—2). 
NTIS, PC A03/MF A0Ol; 1; GPO Dep. File Number 
DE87000575. 

From Course and workshop on basic and advanced fusion 
plasma diagnostic techni ae oe on G Sep 1986). 

We review two c' lasma diagnostic techniques used 
in thermal-barrier tandem- aa fusion experiments. The emphasis 
of the first class is to study mirror-trapped electrons at the thermal- 
barrier location. The focus of the second class is to measure the 
spatial and temporal behavior of the plasma space potential at vari- 
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ous axial locations. The design and operation of the instruments in 
these two categories are discussed and data that are representative 
of their performance is presented. 


6145 Transition of a tokamak 
low- to high-poloidal beta. i 
Ivers, T.; Li, X.; Mauel, M. (Plasma i 
University, New York, New York 10027). Physics of Fluids; 
29: No. 12, 4119-4122(Dec 1986). 

A non-flux-conserving transition of tokamak plasma from a 
state with low-poloidal beta to a state with high-poloidal beta is re- 
ported, using data obtained from the Columbia high-beta tokamak 
machine [Nucl. Fusion 25, 1109 (1985)]. The plasma survives the 
transition without any low-mode number kink instability or disrup- 
tion, possibly because of an increasing plasma safety factor. 


6146 Shift in plasma column position produced by azi- 
muthally asymmetric electron heating in a tandem mirror. 
Sing, D.C.; Hershkowitz, N.; Scharer, J.E. (Department of 
Electrical and Computer Engineering, University of Wis- 
consin, Madison, Wisconsin 53706). Physics of Fluids; 29: 
No. 12, 4224-4230(Dec 1986). 

Large shifts in the equilibrium position of the plasma column 
in the Phaedrus tandem mirror [Nucl. Fusion 25, 1213 (1985)] are 
observed when a 25 kW, 1 msec, 15.5 GHz microwave heating 
pulse (w—2/sub c//sub e/) is injected into one end cell of the 
device. The shift in the plasma column axial position occurs in all 
regions of the device, and is comparable in size to the initial plasma 
radius. The change in plasma position is a result of nonuniform 
electron heating produced by azimuthally asymmetric illumination 
of the plasma column by the microwave beam. 


6147 Brightness and duration of x-ray line sources irra- 
diated with intense 0.53-m laser light at 60 and 120 ps pulse 
width. Phillion, D.W.; Hailey, C.J. (Lawrence Livermore 
National Laboratory, University of California, P.O. Box 
808, Livermore, — 94550). Physical Review Se 
A: General Physics; 34: No. 6, 4886-4896(Dec 1986). Con- 
tract W-7405-ENG-48. 

Short, bright pulses of x-ray line emission are needed for 
flash radiography of laser-fusion targets. The experiments described 
here were carried out with the nominal laser pulse lengths of 60 
and 120 ps. The M->L spectra were for Y (2.00—2.35 keV), Pd 
(2.95—3.46 keV), and Cs (4.43—5.15 keV), and the L—K spectra 
were for Cl (2.790 keV), Ti (4.749 keV), Mn (6.180 keV), and Ni 
(7.804 keV). The L—->K energies are for the 1s2p 'P;—>1s? ‘So tran- 
sition. Both the duration and the absolute brightness of the x-ray 
line emission were measured. Even at 60 ps, the x-ray flashes from 
Y, Pd, and Ti were all bright and of duration comparable to or 
shorter than the laser pulse length. In particular, the Pd M-+L lines 
were as bright as 2 x 10/sup 12/ photons/jX and the Ti L—K lines 
as bright as 5 x 10/sup 10/ photons/jxX. 


6148 Excitation rate coefficient measurements of Cu 
XIII and Cu XVII ions. Datla, R.U.; Roberts, J.R.; Rowan, 
W.L.; Mann, J.B. (Atomic and Plasma Radiation Division, 
Center for Radiation Research, National Bureau of Stand- 
ards, Gaithersburg, Maryland 20899). Physical Review [Sec- 
tion] A: General Physics: 34: No. 6, 4751-4756(Dec 1986). 
The absolute excitation rate coefficients for Cu XIII and Cu 
XVII optically allowed transitions have been measured using the 
Texas Experimental Tokamak (TEXT) tokamak. Cu is injected by 
the laser-ablation method at a time when the plasma has attained 
steady-state temperature and density profiles. The absolute intensi- 
ties of the magnetic-dipole-forbidden transitions within the Cu XIII 
3s?3p5 and the Cu XVII 3s?3p ground configurations are measured. 
The intensities of optically allowed vacuum-ultraviolet lines within 
the 3p*3d-3p® transition array of Cu XIII and within the 3d-3p 
transition array of Cu XVII are measured with a 2.2-m grazing in- 
cidence spectrometer. This instrument is radiometrically calibrated 
in situ by using the branching-ratio technique. The absolute excita- 
tion rate coefficients are deduced from these measurements, assum- 
ing coronal equilibrium, optically thin line emission, and statistical 
population within the ground configuration. The experimental rate 
coefficients for these transition arrays are found to be 2.84 x 10/sup 








-8/ cm® s/sup -1/ for Cu XIII at an electron temperature of 127 eV 
and 3.5 x 10/sup -8/ cm® s/sup -1/ for Cu XVII at an electron tem- 
perature of 240 eV. These results are in good agreement with exci- 
tation rate coefficients computed in a distorted-wave approxima- 
tion. 


6149 Quasilinear evolution of the self-filamentation in- 
 Hassam, A.B. (Laboratory for Plasma and Fusion 
Studies, University of a College Park, 

me id 20742). Physics of Fluids; 29: No. 12, 4103- 

4111(Dec 1986). 

A thermally inhomogeneous plasma immersed in a strong 
uniform magnetic field may be unstable to the formation of current 
filaments aligned to the field propagating at the diamagnetic drift 
frequency. The quasilinear evolution of this self-filamentation is 
studied. Transverse magnetic fields generated by the currents bring 
into thermal contact unequal temperature surfaces leading to a re- 
laxation of the thermal gradient. For weak gradients, the instability 
is shown to saturate at a constant amplitude while, for stronger gra- 
dients, periodic behavior is exhibited. The transition from saturation 
to periodic behavior is predicted analytically from a three-wave 


model. The anomalous heat transport resulting from the instability 
is assessed. 


6150 Resistive ballooning modes in helical axis stellara- 
tors with longitudinal mass flow. Cooper, W.A.; oe 
M.C. (Centre de Recherches en Physiq ue des Plasmas, As- 
sociation Euratom—Confederation Suisse, Ecole Polytech- 
nique Federale de Lausanne, 21, Avenue des Bains, CH- 
1007 Lausanne, Switzerland). Physics of Fluids; 29: No. 12, 
4112-4118(Dec 1986). 

The magnetohydrodynamic equilibrium equation for magnet- 
ic confinement systems with helical symmetry and longitudinal 
plasma flow is derived. The incompressible resistive ballooning 
mode equation for systems with a coordinate of symmetry and rigid 
ene ee ee eee 
tained by i mode equation for a system 


expanding the 
with a. leap Mahd pueind dnatty egmpanay alk he sheanacanene 
section. An analytic solution is obtained for a model equilibrium 
with circular flux surfaces. In the limit of small longitudinal veloci- 
ty, the static mode width and growth rate scaling as the resistivity 
to the one-third power are recovered. For small growth rates and 
large longitudinal velocity, these growth rates are driven by the 
interaction of the magnetic curvature and the centrifugal force with 


the radial pressure and mass density gradient, respectively, and 
scale linearly with the resistivity at a reduced level. 


6151 Helicity content and tokamak applications of heli- 
city. Boozer, A.H. (Plasma Physics Laboratory, Princeton 
University, Princeton, New Jersey 08544). Physics of Fluids; 
29: No. 12, 4123-4130(Dec 1986). 

Magnetic helicity is approximately conserved by the turbu- 
lence associated with resistive instabilities of plasmas. To generalize 
the application of the concept of helicity, the helicity content of an 
arbitrary bounded region of space will be defined. The definition 
has the virtues that both the helicity content and its time derivative 
have simple expressions in terms of the poloidal and toroidal mag- 
netic fluxes, the average toroidal loop voltage and the electric po- 
tential on the bounding surface, and the volume integral of ExB. 
The application of the helicity concept to tokamak plasmas is illus- 
trated by a discussion of so-called MHD (magnetohydrodynamic) 
current drive, an example of a stable tokamak q profile with q less 
than 1 in the center, and a discussion of the possibility of a natural 
steady-state tokamak due to the bootstrap current coupling of tear- 
ing instabilities. 


Particle simulations of current-driven drift waves 
in shearless and sheared magnetic fields. Leboeuf, J.N.; 
Thayer, D.R.; Sydora, R.D.; Diamond, P.H. (Institute for 
Fusion Studies, The University of Texas at Austin, Austin, 
Texas 78712-1060). Physics of Fluids; 29: No. 12, 4147- 
4160(Dec 1986). 

The nonlinear behavior of the collisionless current-driven 
drift instability in shearless and sheared magnetic fields is studied 
by means of particle simulation. Electrostatic models with guiding 
center electrons and full dynamic ions are used in both two-and- 
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ee Oe 
), in the direction parallel to the magnetic field but 

Gnbandy aeeabieteis 5 Gaede eabundner eeanate 
simulation. Instability thresholds, growth rates, real frequency spec- 
tra, and mode structures observed in the simulation are in good 
agreement with theory. Saturation of the unstable modes occurs by 
a flattening of the electron distribution function in x-v/sub parallel/ 
space. The measured potential saturation levels and final distribu- 
ee eee 
both shearless and sheared magnetic field configurations. 


6153 High-energy components and collective modes in 
thermonuclear plasmas, bet yg B.; Cowley, S.; Kulsrud, R.; 
a he, P.; re vg Fk a 02139), Physla 2 
echnology, Cambrid TMDen 1986) sics O, 
Fluids; 29: No. 12, 4060-4072(Dec 

hier tietiiiees 
magnetically confined plasma, with frequencies in the range of the 
ion-cyclotron frequency and of its harmonics, is presented. These 
modes can be excited by their resonant cyclotron interaction with a 
plasma component of relatively high-energy particles characterized 
by a strongly anisotropic distribution in velocity space. Normal 
modes that are spatially localized by the inhomogeneity of the 
plasma density are found. This ensures that the energy gained by 
their resonant interaction is not convected away. The mode spatial 
localization can be significantly altered by the magnetic field inho- 
mogeneity for a given class of plasma density profiles. Special at- 
tention is devoted to the case of a spin polarized plasma, where the 
charged products of fusion reactions are anisotropically distributed. 
It is shown that for the mode of polarization that enhances nuclear 
reaction rates the tritium will be rapidly depolarized for toroidal 
configurations with relatively mild gradients of the confining mag- 
netic field. 


6154 Reduction of order in the geometric optics of plas- 
mas. Friedland, L.; Goldner, G. (Yale University, P. O. Box 
2159, New Haven, Connecticut 06520). Physics of Fluids; 29: 
No. 12, 4073-4084(Dec 1986). 

Small amplitude waves in plasmas are usually described by 
large systems of linearized Maxwell and kinetic equations. A proce- 
dure of elimination of components and reduction of the order of the 
system is discussed within the geometric optics approximation. In 
some cases characterized by Hermitian generalized dielectric ten- 
sors E-script describing the unreduced problem, the successive re- 
duction procedure yields, at each step, energy conserving reduced 
systems that preserve the general form and first-order nature of the 
equations. The number of equations in the final reduced system is 
equal to the number of degenerate vanishing eigenvalues of E- 
script. The theory is applied in the case of transverse waves, propa- 
gating along the magnetic field in plasmas with plane parallel strati- 
fication. Both cold streaming plasma and kinetic problems are con- 
sidered by using the same-order reduction procedure. The cold 
plasma case, at low densities, becomes doubly degenerate at cyclo- 
tron resonance, reflecting mode coupling between the vacuum elec- 
tromagnetic and electron cyclotron modes. Mode conversion coeffi- 
cients found from the solution of the reduced system of two first- 
order differential equations, c’ izing this case, are in an excel- 
lent agreement with the results of the numerical solutions of the full 
unreduced system of equations. The kinetic case is approached by 
viewing the plasma as consisting of many beamlets each governed 
by the cold fluid approximation. The problem represents a multiply 
degenerate situation as many beamlets are in resonance at a time. 
Renormalized perturbation analysis of the partially reduced system 
in the low-density case predicts results similar to those found in the 
cold plasma, with possible broadening of the resonance region. 


6155 Electrostatic beam instabilities in a positive/nega- 
tive ion plasma. Galvez, M.; Gary, S.P. (Los Alamos Na- 
tional Laboratory, Los Alamos, New Mexico 87545). Physics 
of a 29: No. 12, 4085-4090(Dec 1986). 

This paper examines the linear theory of electrostatic waves 
and instabilities in an unmagnetized, homogeneous Vlasov plasma. 
The first configuration considered is that of a stable plasma with 
three Maxwellian components: electrons, positive ions, and negative 
ions. The dispersion properties of the lightly damped ion modes are 
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studied as a function of relative electron density and relative com- 
ponent temperatures. The second configuration considered is that 
of a tenuous electron—ion beam with drift speed vo/sub b/ stream- 
ing through a negative/positive ion plasma. If the beam is very ten- 
uous, an electron beam instability satisfying w/sub r/akvo/sub b/ is 
excited; if the beam is more dense, the instability becomes Bune- 
man-like with parabolic dispersion. The thresholds and maximum 
growth rates of these instabilities are described as functions of the 
beam density and drift speed. 


6156 Analysis and simulation of virtual cathode oscilla- 
tions. Kadish, A.; Faehl, R.J.; Snell, C.M. (Los Alamos Na- 
tional Laboratory, Los Alamos, New Mexico 87545). Physics 
of Fluids; 29: No. 12, 4192-4203(Dec 1986). 

A nonlinear mechanism for virtual cathode oscillations is de- 
rived from an analysis of a cold plasma fluid model. Frequency 
scalings and field wave shapes are predicted. These are compared 
with extensive numerical simulation studies of non-neutral electron 
beams using both one- and two-dimensional particle-in-cell codes. 


6157 High-8 plasmas in the PBX tokamak. Bol, K.; Bu- 
chenauer, D.; Chance, M.; Couture, P.; Fishman, H.; Fonck, 
R.; Gammel, G.; Grek, B.; Ida, K.; Itami, K. (Princeton- 
Plasma Physics Laboratory, Princeton University, Prince- 
ton, New Jersey 08544). Physical Review Letters; 57: No. 15, 
1891-1894(13 Oct 1986). Contract AC02-76CH03073. 

Bean-shaped configurations have been successfully formed in 
the PBX tokamak and f values of over 5% have been obtained. 
These discharges still lie in the first stability regime for ballooning 
modes, and MHD stability analysis implicates the external kink as 
responsible for the present f limit. 


6158 Nonlocal electron heat transport by not quite Max- 
well-Boltzmann distributions. Albritton, J.R.; Williams, E.A.; 
Bernstein, I.B.; Swartz, K.P. (Lawrence Livermore Nation- 
al Laboratory, University of California, Livermore, Califor- 
nia 94550). Physical Review Letters; 57: No. 15, 1887-1890(13 
Oct 1986). Contract W-7405-ENG-48. 

We have made numerical calculations with a new nonlocal 
fluid treatment of Coulomb collisional electron transport which 
self-consistently accounts for the nonthermal high-energy electrons 
arising from the spatial transport of thermal electrons whose range 
is not short compared with the temperature scale length. Heat 
fluxes associated with steep gradients are reduced from classical, 
while ahead of a temperature front there is preheating which ex- 
ceeds classical. 


6159 X-ray imaging studies of electron cyclotron micro- 
wave-heated plasmas in the Tandem Mirror Experiment-Up- 
grade. Failor, B.H. Davis, CA; Univ. of California (1986). 
180p. University Microfilms Order No. 86-14,028. 

Thesis (Ph. D.). 

An x-ray pinhole cameras designed to efficiently detect pho- 
tons with energies between 5 and 250 keV was built to image 
bremsstrahlung emission from a microwave-heated hot electron 
plasma. This plasma is formed at one of the thermal barrier loca- 
tions in the Tandem Mirror Experiment-Upgrade at Lawrence 
Livermore National Laboratory. The instrument consists of a lead 
aperture, an x-ray converter in the form of a sodium-activated 
cesium iodide scintillator, light intensifier electronics, and a record- 
ing medium that may either be high speed film or a CCD array. 
The nominal spatial and temporal resolutions are one part in 40 and 
17 msec, respectively. The component requirements for optimum 
performance were determined both analytically and by computer 
simulation, and were verified experimentally. The details of these 
results are presented. The instrument was recently used to measure 
X-fay emission from the TMX-U west end cell. Data acquired with 
the x-ray camera allowed the temporal evolution of the mirror- 
trapped electron radial profile to be inferred. 


6160 Moment approach to tandem mirror radial trans- 
port in the resonant plateau regime. Siebert, K.D. Madison, 
WI; Univ. of tenuie (1986). 196p. University Microfilms 
Order No. 86-13,417. 

Thesis (Ph. D). 

A moment approach is presented as an alternate means for 
the study of radial particle transport in a tandem mirror. Moment 
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approach refers to the application of the moment or fluid equations 
to the determination of radial particle fluxes and, hence, transport 
lifetimes. This is to be contrasted with the kinetic approach, which 
describes the radical flux as the average drift motion of particle 
guiding centers. As velocity moments of the kinetic equation, the 
moment equations embody conservation of particles, momentum, 
and energy. The natural inclusion of the conservation laws endows 
the moment approach with an advantage over the more standard 
kinetic approach where the conservation laws (specially conserva- 
tion of momentum) are often violated. It is shown that, in the con- 
text of tandem-mirror transport theory, this is especially important 
in the calculation of the azimuthally varying part of the electrostat- 
ic potential. It is seen that this variation is established through con- 
servation of parallel momentum as well as quasineutrality con- 
straints. The disadvantage of the moment approach is that it is nec- 
essary to obtain closure relations to truncate the otherwise infinite 
series of moment equations. 


6161 Fluid, kinetic, and electromagnetic effects on rip- 
pling instabilities in tokamaks. Benchikh-Lehocine, M.E. 
Madison, WI; Univ. of Wisconsin (1986). 323p. University 
Microfilms Order No. 86-13,376. 

Thesis (Ph. D.). 

Tokamak plasmas are unstable against small perturbations 
that convect resistivity across the confining magnetic field, B 
vector. The rippling instability is due to the presence of a current 
along B vector, and a resistivity gradient across B vector. In this 
thesis the impact on the rippling instability of electron and ion dia- 
magnetic drifts, electron parallel heat conductivity, and electron 
viscosity is considered. Electromagnetic effects are accounted for, 
albiet approximately, by means of a vector potential, A vector in 
parallel with B vector. The linear, normal mode stability calcula- 
tions are carried out for a plasma slab in a sheared magnetic field. 
It is found that when the electron temperature, T/sub e/, is low, 
the rippling mode is unstable and becomes more so as T/sub e/ de- 
creases. For T/sub e/ large, the mode is stable and tends toward 
marginal stability. This latter trend is overridden by viscosity. Sta- 
bilization is due to heat conduction, and stability is enhanced by ion 
FLR effects. The general conclusion is that the rippling mode is es- 
sentially electrostatic, and poses no threat to confinement save at 
the edge of tokamaks where T/sub e/ is fairly low. 


6162 Major results of the Electron Cyclotron Heating 
experiment in the PDX tokamak. Hsuan, H.; Bol, K.; 
nad N.; Boyd, D.; Cavallo, A.; Dimits, A.; Doane, J.; 
Elder, G ; Goldman, M.; Grek, B. (Princeton Plasma Phys- 
ics Lab., Princeton Univ., Princeton, NJ 08544). pp 89 Of 
Conference record of the 1984 IEEE iemantaaman confer- 
ence on plasma science. Piscataway, NJ; IEEE Service 
Center (1984). (CONF-840513—). Contract AC02- 
76CHO03073. 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Electron Cyclotron Heating (ECH) experiments on PDX 
have been carried out with two 60 GH/sub z/ pulsed gyrotrons 
each yielding up to approximately 100 kW. The ECH system used 
two waveguide runs each about 30 meters long. One run included 5 
bends and the other, 7 bends. Predetermined waveguide modes 
were transmitted. The electron cyclotron waves were launched in 
narrow beams from both the high field and the low field sides of 
the plasma torus. The major new physics results are (1) efficient 
central electron heating for both ohmic and neutral beam heated 
target plasmas; (2) alteration of MHD behavior using ECH; (3) 
identification of the trapped electron population with ECH; and (4) 
signature of velocity-space time evolution during HCH. In the best 
heating results obtained, Thomson scattering data indicated a cen- 
tral temperature increase from = 1.5 keV to = 2.5 keV. This oc- 
curred with an average density of about 10/sup 13/ cm/sup -3/ and 
approximately 80 kW outside launch ordinary mode heating. 





6163 Nanosecond and subnanosecond X-ray framing 
cameras, Stygar, W.A.; Chang, J.; Ekdahl, C.A.; Lockner, 
T.R.; Leifeste, G.T.; Cuny, J.; Taylor, P. (Sandia National 
Labs.). pp 114 of Conference record of the 1984 IEEE 
international conference on Lee science. Piscataway, NJ; 
IEEE Service Center (1984). (CONF-840513—). Contract 
AC04-76DP00789. 
From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 
four-frame x-ray pinhole camera has been constructed 
with sealed microchannel plate (MCP) image intensifier tubes to 
image bremsstrahlung produced by intense relativistic electron 
beams. This camera is much simpler in design than its predecessor 
because it does not require a vacuum system or a toroidal magnetic 
field. Since the MCPs are in sealed tubes, they are not subject to 
vacuum cycling; consequently, sensitivity variations due to the con- 
tamination of secondary electron emitting surfaces are eliminated. 
The MCPs inside the standard 18 mm diameter tubes are used as 
hard x-ray photocathodes, converting x-rays with energies between 
10 keV and 600 keV to secondary electrons with efficiencies be- 
tween 0.9% and 3.0%. The camera is sensitive only to x-rays with 
energies greater than ~ 50 keV due to the 0.46 cm thick fiber optic 
input window of the tubes. 


6164 High speed multi-channel data recording on 
pulsed power accelerator. Filter, W.; Chang, J.; Martinez, C. 
(Sandia Ne National Labs.). pp 116 of Conference record of the 

1984 IREE international conference on plasma science. Pis- 
cataway, NJ; IEEE Service Center (1984). (CONF- 
840513—). Contract AC04-76DP00789. 

From IEEE international conference on plasma science; St. 
Louis, MO, USA ~ May 1984). 
The authors have performed multi-channel data 

on a pulsed power accelerator using a prototype high speed multi- 
channel data recorder (HSMCDR). The HSMCDR consists of a 
16-element optical fiber input array, streak camera with digital 
readout, and a computer for signal processing and display. The 
HSMCDR thus uses a photonic, rather than electronic, operating 
principle. Photonic data recording costs less per channel and has a 
much higher bandwidth than present electronic fast transient signal 
digitizers. Higher bandwidth stems both from the intrinsic subnano- 
second temporal resolution of the streak camera and the multigiga- 
hertz capability of the optical fibers that replace conventional co- 
axial cables. Low cost derives from the authors innovative method 
of streaking many optical data channels with a single camera. The 
spacing of the 16 fibers in the array eliminates crosstalk between 
adjacent streaks. Twelve fibers view light directly from the acceler- 
ator. To demonstrate the ability to record conventional analog elec- 
tronic signals as well, four of the fibers are spliced to laser diode 
transmitters, which act as electrooptic converters. One electronic 
channel provides a timing fiducial. 


6165 Multi-Channel Data Recording of Marx switch 
closures. Lockwood, G.J.; Ruggles, L. E: Ziska, G.R. 
(Sandia National Labs.). pp 116 of Conference record of the 
1984 IEEE international conference on plasma science. Pis- 
cataway, NJ; IEEE Service Center (1984). (CONF- 
840513—). Contract AC04-76DP00789. 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

The authors have measured the optical signals associated 
with switch closure on the Demon marx at Sandia National Lab- 
oratories. Using the High Speed Multi-Channel Data 
Recorder(HSMCDR), they have recorded the time histories of the 
optical signals from the thirty switches in the marx generator. All 
thirty switches were fiber connected to the HSMCDR. The 
HSMCDR consists of a high speed streak camera, and a microcom- 
puter-based video digitizing system. Since the thirty signals are re- 
corded on a single streak, the time sequence can be determined 
with great accuracy. The appearance of a given signal can be deter- 
mined to within two samples of the 256 samples that make up the 
time streak. The authors have found that the light intensity and 
time history of any given switch varied over a large range from 
shot to shot. Thus, the ability to record the entire optical signal as a 
function of time for each switch on every shot is necessary if accu- 
rate timing results are required. 


8166 Cathode 


graphic interferometry. ; 

R.W.; Hussey, T.H.; Mastin, G.; Ghiglia, D. (Sandia Na- 
tional Labs.). pp 115 of Conference record of the 1984 
IEEE international conference on plasma science. Pis- 


cataway, NJ; IEEE Service Center (1984). (CONF- 
840513—). Contract AC04-76DP00789. 
From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 
The authors have measured the 


time-dependent plasma elec- 
tron density near the cathode and anode surfaces of a Magnetically 
Insulated Transmission Line (MITL) using a four-frame holograph- 
ic interferometry diagnostic. Compared with preliminary computer 
eaadliitns Gib callienehduutien Gaadiittte oo cnlie ol anaes 
less dense and extends only 1/3 as far out from the cathode. Results 
are presented from an interferogram analysis technique based on 
spatial fast Fourier transforms and other image analysis routines 
available in the Image ing Facility at Sandia. This analysis 
technique produces a plot of n/sub e/ vs. x directly from a negative 
of the interferogram with sensitivity limited by the S/N of the in- 
terferogram fringes (0.02 fringe sensitivity obtained here) and en- 
hanced spatial resolution (~ 10ym). 


6167 Measurement of large currents with optical fibers. 
Neyer, B.T.; Chang, J.; Foesch, J.A. (Sandia National 
Labs.). pp 116 of erence record of the 1984 IEEE 
international conference on ——- science. Piscataway, NJ; 
IEEE Service Center (1984). (CONF-840513—). Contract 
AC04-76DP00789. 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

The authors have built an optical fiber sensor that is capable 
of measuring currents in the range 10 KA to 1 MA. The device has 
extremely low noise, an absolute calibration, and a time response of 
< 1 ns. Light from a HeNe laser is polarized and coupled into a 
low-birefringence, single-mode fiber. The fiber is looped around the 
current carrier once or many times, depending on the magnitude of 
the current to be measured. The light passes through a polarization 
analyzer which is set at an angle @ with respect to the first polariz- 
er. The magnetic field produced by the current causes a Faraday 
rotation, which introduces a phase difference between the right- 
and left-handed polarization components of the lights electric field. 
The phase difference, phi is given by phi = V N I, where I is the 
current, N is the number of turns in the loop, and V = 260°/MA is 
the Verdet constant. The time response of the system is determined 
by the travel time of the light through the loop. 


6168 Delayed neutron counting for plasma neutron diag- 
nostics. Nieschmidt, E.B.; Isaacson, J.A. eset) Plasma 
Physics Lab., Princeton Univ., Princeton, NJ 08544 ). PP 67 
of Conference record of the 1984 IEEE international con- 
ference on plasma science. Piscataway, NJ; IEEE Service 
Center (1984). (CONF-840513—). Contract AC02- 
76CH03073. 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Much information about neutron producing plasmas can be 
obtained from observations of the neutron flux and energy distribu- 
tion. Neutron activation foil programs are one means of determin- 
ing the neutron energy distribution. 


6169 Time resolved proton focus studies on a radial ap- 
plied B-field diode. Johnson, D.J.; Leeper, R.J.; Slutz, S.A.; 
Stygar, W.A. (Sandia National Labs.). pp 80 of Conference 
record of the 1984 IEEE international conference on plasma 
science. Piscataway, NJ; IEEE Service Center (1984). 
(CONF-840513—). Contract AC04-76DP00789. 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

The focus of a 4.5 cm radius applied B-Field diode powered 
by the Proto I (1.5 MV, 500 kA, 25 ns) accelerator has been studied 
on a time resolve basis. The focus was observed with an 11 channel 
PIN diode-array pinhole camera system. This system observes pro- 
tons which are Rutherford scattered from a planar gold target lo- 
cated at the center of the diode and oriented at 45° to the diode 
axis. The PIN array is configured in a cross geometry with linear 
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arrays of PIN’s observing the axial focus and 5 PIN’s observing the 
horizontal focus. In this experiment a 28° segment of the beam is 
observed in the azimuthal direction together with the full 28° axial 
extent of the beam. This minimizes target geometry corrections. 
The 0.3 diameter pinhole is located 2.5 to 3.5 cm from the target 
and the 1 mm diameter PIN’s at 15.6 cm from the target. This 
allows observing the beam profile at intervals of 0.7 to 1.3 mm. A 
sample of CR-39 with eleven holes to transmit portions of the beam 
was mounted in front of the PIN’s to observe the time-integrated 
focus and allow checks on the absolute ? of protons detected. A 4 
pm aluminum filter excluded visible light and UV from the PIN’s. 
The gold was 5cm thick and mounted on 1.5um mylar. The beam 
was observed after passing through the mylar and gold. An invert- 
ed target geometry allowed the variation of the target thickness 
with beam angle of incidence to partially cancel the variation of the 
Rutherford scatter cross section with angle of incidence. 


6170 M PROTO II gas puff implosions. Matzen, 
M.K.; Hussey, T.W. (Sandia National Labe). pp 10 10 of Con- 
ference record of the 1984 IEEE ieteneatieaeh conference 
on plasma science. Piscataway, NJ; IEEE Service Center 
(1984). (CONF-840513—). Contract ‘AC04-76DP00789. 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Recent experiments on the PROTO II pulsed power acceler- 
ator at Sandia have demonstrated efficient generation of high 
energy x rays from ultra-fast z-pinch gas puff implosions. Until re- 
cently the authors modeling of these implosion systems has empha- 
sized zero-dimensional (0-D) and one-dimensional (1-D) calcula- 
tions. The authors have found that these relatively simple models 
give excellent predictions of the implosion energetics and reasona- 
ble estimates of the radiation spectra. Their 0-D code, ZORK, 
solves the circuit equation coupled to the equation of motion for a 
single mass point and has been modified to include the effect of a 
finite mass distribution characteristic of a gas puff load. Given the 
experimental voltage waveshape, impedance, inductance, and gas 
puff dimensions, the authors find that the 0-D calculations accurate- 
ly predict the implosion time, current, and the coupling of electrical 
energy into implosion kinetic energy. 


6171 Effects of flaring on gas puff implosions. Hussey, 
T.W.; Matzen, M.K. (Sandia National Labs.). pp 49 of Con- 
ference record of the 1984 IEEE internati rat | conference 
on plasma science. Piscataway, NJ; IEEE Service Center 
(1984). (CONF-840513—). Contract ‘AC04-76DP00789. 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Gas puff implosions in z-pinch geometry are potentially 
more stable than foil or wire array implosions for two reasons. First 
they have none of the short (~ Imm) scale length perturbations 
which represent the most damaging wavelength for the hydromag- 
netic Rayleigh-Taylor instability. Furthermore, because the aspect 
ratio is low, the snowplow phase early in the implosion will damp 
any instability which does develop. Such improvements in stability 
offer the possibility of higher implosion velocity than has been ob- 
tained from foils or wires. Nevertheless, x-ray pinhole photographs 
observe significant non-uniformities in the pinch, even with modest 
velocities. Furthermore, there is a significant discrepancy between 
calculated and observed thermalization times. Some observers sug- 
gest that these hot spots results from m=0 or m=1 instabilities 
growing after the plasma has assembled on axis. 
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6172 (AD-A—171286/8/XAB) Conceptual design and 
neutronics analyses of a fusion-reactor blanket-simulation fa- 
cility. Doctoral thesis. Beller, D.E. (Air Force Inst. of 
Tech., Wright-Patterson AFB, OH (USA)). — 142p. 
(AFIT/C —86-114D). NTIS, PC A07/MF A 

A new conceptual yc ee 
tion facility was developed. This design follows the principles that 
have been successfully employed in the Purdue Fast Breeder Blan- 
ket Facility (FBBF), because experiments conducted in it have re- 
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sulted in the discovery of deficiencies in neutronics prediction 
methods. With this discrepancies between calculation and 
experimental data can be fully attributed to calculation methods be- 
cause design deficiencies which could affect results are insignifi- 
cant. Inelastic scattering cross sections are identified as a major 
source of these di ies. The conceptual design of this FBBF- 
analog, the fusion reactor blanket facility (FRBF), is presented. Es- 
sential features are a cylindrical geometry and a distributed, cosine- 
shaped line source of 14 MeV neutrons. This source can be created 
by sweeping a deuteron beam over an elongated titanium-tritide 
target. 


6173 gin i Mg oe experi- 
ments at 0.35 octave wavelength. Juraszek, D.; Bernard, 
M.; Billon, D.; her, J.L.; Holstein, P.A.; Le Breton, J.P.; 
Louis-Jacquet, M.; Meynial, D.; Schneider, P. (CEA Centre 
d'Etudes de Limeil, 94 - Villeneuve-Saint-Geor 
rance)). Nov 1985. 18p. (CONF-851053—17). NTIS (US 
les Only), PC A02, AO01. File Number DE87750016. 
From 7. international workshop on laser interaction and re- 
lated plasma phenomena; Monterey, — USA (28 Oct 1985). 
Layered plane targets have been irradiated with O.35 ym 
laser wavelength at the power level O.1 TW using the Nd-glass 
system Octal equipped with KDP tripling systems. Four beams 
were superimposed on a 150 ym in diameter focal spot. Propaga- 
tion of the thermal front (T >= 10°K) was analysed by means of 
time-resolved recording of the sub-KeV X-ray target emission. A 
comparison to computer simulations shows that the results can be 
described by a flux limiter f = 0.03 +- 0.015. 


6174 (CEA-CONF—8265) On ae 
transfer between two foils of a laser irradiated double 

target at 0.35 M wavelength. Mucchielli, F.; Juraszek, D.; 
Meyer, B.; Richet, J.N.; Thiell, G.; Weill, J.W. (CEA 
Centre d'Etudes de Limeil, 94 - Villeneuve-Saint-Geor 
(France)). Nov 1985. . (CONF-851128—2). NTIS (US 
Sales Only), PC A02 A01. File Number DE87750005. 

From 17. E conference on laser interaction with 
matter; Rome, Italy (18 Nov 1985). 

Double-foil targets have been irradiated with 0.35 pm laser 
wavelength at irradiance of 2 x 10'* W cm™2 The hydrodynamic 
behaviour has been investigated by means of time and space-re- 
solved X-ray backlighting. Comparison with a 1D Lagrangian code 
shows discrepancies between measured and calculated velocities at- 
tributed to 2D effects. First results obtained with a 2D code are 
presented for a single thin target and for a double-foil target when 
the foil separation is equal to 40 pm. 


6175 (CEA-CONF—8372) Compatibility of 316L stain- 
less steel with tritium breeders for fusion reactors. Broc, M.; 
Fauvet, P.; Flament, T.; Sannier, J. (CEA Centre d'Etudes 
Nucleaires de Fontenay-aux-Roses 92 (France). Inst. de Re- 


cherche — © Sen Industriel 
ae Jun 198 “(CONF 7). NTIS (US 
es Only), PC Al AO0l. File Number DE87750006. 

From 4. European nuclear conference and 9. FORATOM 
congress IC '86) and international nuclear trade fair; Geneva, 
Switzerland (1 Jun 1986). 

Compatibility problems with structural materials are a con- 
cern for the choice of the tritium breeder for fusion reactors. In the 
frame of the European Programme on Fusion Technology, two 
types of blankets are considered: liquid (eutectic lithium-lead alloy 
at 0.68 wt % Li: 17Li83Pb) and solid (lithium aluminate or silicate) 
breeders. This paper is devoted to compatibility studies of 316L 
stainless steel with 17Li83Pb alloy and y-LiA10, ceramic. 


6176 (CEA-CONF—8412) LISA1 experiment: in-situ 
tritium release investigations. Werle, H.; Abassin, J.J.; Briec, 
M. (CEA Centre d’Etudes Nucleaires de Grenoble, 38 
(France). Inst. de Recherche Technologique et de Develop- 
pement Industriel (RDI). Apr 1986. . (CONF-860421— 
61). NTIS (US Sales Only), A02/MF AO1. File Number 
DE87750003. 

From 2. international conference on fusion reactor materials 
(ICFRM-2); Chicago, IL, USA (13 Apr 1986). 





The LISA1 experiment is a test of in-situ tritium release. 
Conducted in the SILOE reactor at CEN Grenoble, the experiment 
uses the same facilities as the LILA1. The experiment has six cap- 
sules, four with LisSiOs, one with LisSiO, and one with LiA10:. 
Each capsule is separately purged. The tritium activity is deter- 
mined by ionization chambers and scintillation counting. An impor- 
tant difference as compared to LILA! is the use of zinc beds to 
reduce tritiated water and thereby prevent sorption of T20 on the 
lines. Irradiation began on October 25, 1985 and was continued for 
three 3-week-cycles. The testing included s ic variation of 
four parameters: temperature (450 to 730°C), neutron flux (0.8 to 
2.7 x 107° 1/cm2s), sweep gas flow rate (1.8 to 7.0 L/h), and sweep 
gas composition (He,He+0.1% Hs, He+0.2% Oz). Preliminary re- 
sults are given. 


6177 (CONF-860914—7) First results of the full-array 
LCT coil tests. Shen, S.S.; Baylor, L.R.; Clinard, J.A.; Cogs- 
well, F.D.; Dresner, L.; Ellis, J.F.; Fietz, W.A.; Fletcher, 
W.M.; Haubenreich, P.N.; Herz, W. (Oak Ridge National 
Lab., TN (USA); Massachusetts Inst. of Tech., Cambridge 
(USA); Kernforschungszentrum Karlsruhe G.m.b.H. (Ger- 
many, F.R.); Schweizerisches Inst. fuer Nuklearforschung, 
Villigen; J Atomic Energy Research Inst., Tokai, Ibar- 
aki). 1986. Contract AC05-840R21400. 6p. NTIS, PC 
A02 A01; 1; GPO Dep. File Number DE87001828. 
From Applied superconductivity conference (ASC '86); Bal- 


timore, MD, USA (28 Sep 1980) 

The i Coil Task (LCT) has designed, built, 
end is testing ein different torcidel field colle. Each bes 0 2.5- x 3.5. 
m D-shaped bore, a current between 10 and 18 kA, and is designed 
for stable operation at 8 T. Three coils are bath-cooled; three are 
cooled by forced flow of helium at supercritical pressure. One uses 
NbsSn; the others NbTi. The test coils are equipped with voltage, 
temperature, magnetic field, flow pressure, strain, displacement, and 
acoustic emission sensors sufficient for penetrating analysis of per- 
formance field. Shakedown operation of the test facility and prelim- 
inary tests of the first three coils were accomplished in 1984. Tests 
of the full six-coil toroidal array began early in 1986 and have pro- 
gressed to the stage of design-current, design-field stability tests. 
Results to date have elucidated complex structural and electrical 
interactions in a multicoil array and provide gratifying assurance of 
coil performance. 


6178 SS ae pp 2, Paper 2) Joint 
European Torus task sharing and time schedule. Kupschus, P. 
(Jet Propulsion Lab., Pasadena, CA). Jun 1986. NTIS, PC 
A99. File Number DE86014354. 

From International pellet fueling workshop; La Jolla, CA, 
USA A Oct 1985). 

JET will operate the Diagnostic Injector (one pellet 2 = D 

= 4.6 mm, 1.5 kms~*) supplied by IPP Garching by Spring 86. 
JET and US/DOE are advanced in negotiations concerning a col- 
laboration (contract to be annexed to the US-EC Bilateral 
ment) to employ pellet injection using current RPI technology for 
the JET operational periods 1987/88. Meanwhile, parallel develop- 
ment will take place with the aim of providing an advanced injec- 
tor (V — 10 kms~') ready for operation from 1989 onwards. This 
ambitious schedule leaves about 3.5 years for development, manu- 
facture and commissioning. 


(CONF-8510266—Summs., pp 5, Paper 3) Pellet 

the ZT 40M reversed field pinch (RFP). Watt, R. 

(Los Alamos National Lab., NM). Jun 1986. NTIS, PC 
A99. File Number DE86014354. 

From International pellet fueling workshop; La Jolla, CA, 

USA (30 Oct “— 

As the density decreases, the confinement properties of 

zrens { the plasma eventually begin to degrade. Preliminary ex- 

periments on ZT40M with neutral gas refueling from the outside 

indicate that at the lower current levels this degradation of confine- 

ment and decrease in density can be arrested, but as the current 

level increases, the effectiveness of gas puff refueling decreases be- 

cause the gas is unable to penetrate into the column as readily. 

Pellet injection seems to be indicated as a possible refueling tech- 

nique that will work at all current levels, and may provide a profile 

control mechanism in the RFP as well. This technique is being ac- 

tively pursued for ZT40M by the recent procurement of the 4 
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barrel pneumatic injector that was originally used on the Alcator C 
Tokamak at MIT. 


(CONF-85 ees ae he Paper 4) 
ASDEX/ASDEX-U. Buechl, K —o ML Jun 1986. 
NTIS, PC A99. File Number DE86014354. 

From International pellet fueling workshop; La Jolla, CA, 
USA (30 Oct 1985). 
A very brief outline of the pellet injection program at IPP 


* Garching is given. Current research involves feedback control in 


the injector centrifuge. Plans include a JET gas-gun, larger pellets 
and upgraded centrifuges. 


6181 (CONF-8510266—Summs., pp 3, Paper 5) FI/ 
FT-U pellet injector. Scaramuzzi, F. Jun 1986. NTIS, PC 
A99. File Number DE86014354. 

From International pellet fueling workshop; La Jolla, CA, 
USA (30 Oct 1985). 

The pellet injection program at Frascati is very briefly out- 
lined. Injector parameters required to reach program goals for 
plasma density are listed. 


6182 (CONF-8510266—Summs., pp 8, Paper 6) JT-60. 
Sengoku, S.; Hirayama, T.; Nagami, M. Tun 19 1986. NTIS, 
PC A99. File Saaber DE86014354. 

From International pellet fueling workshop; La Jolla, CA, 
USA (30 Oct 1985). 

The JT-60 experimental program goals are outlined and 
some sample results from the application of the ID Tokamak Code 
and the Pellet Ablation Code to pellet injection are presented. 
Pellet size and velocity requirements and pellet injection modes are 
discussed. 


6183 (CONF-8510266—Summs., pp 7, Paper 7) Pellet 
injection requirements for TORE SUPRA. Lafferranderie, - 
Jun 1986. NTIS, PC A99. File Number DE86014354. 

From International pellet fueling workshop; La Jolla, CA, 
USA (30 Oct 1985). 

The main parameters of TORE SUPRA are outlined and 
pellet injection requirements to meet plasma density goals are dis- 
cussed. Topics considered include plasma buildup, plasma refueling 
and penetration depth. 


6184 (CONF-8510266—Summs., pp 6, Paper 8) Pellet 
injector for TEXT. Wootton, A. Jun 1986. NTIS, PC A99. 
File Number DE86014354. 

From International pellet fueling workshop; La Jolla, CA, 
USA (30 Oct 1985). 

Completion of the particle transport study of edge fueled 
ohmic heated plasmas is approach in and a study of the particle 
confinement properties of a pellet fueled, ohmic or ECRH plasma 
would be a natural extension. A study, in collaboration with GAT 
and IPP Garching, both an ergodic magnetic limiter and an intra- 
island pump limiter is in progress. If either works, it would be natu- 
ral to investigate pellet fueling with them. This approach to particle 
control (i.e. EML & pellets) is the major component in the French 
Tore Supra Program. 


6185 (CONF-8510266—Summs., pp 11, Paper 9) oo. 
injection requirements for TEXTOR/AL ‘ALT-II and proposal of 
pellet injection with laser irradiation. Sato, K. (Nagoya 
Univ., Japan). Jun 1986. NTIS, PC A99. File Number 
DE86014354. 

From International pellet fueling workshop; La Jolla, CA, 
USA (30 Oct 1985). 

The the results of computer simulations suggest that the pri- 
mary pellet injection requirement for TEXTOR/ALT-II is an 
active control method for high-quality density modification. A 
scheme of pellet injection with laser radiation is proposed as a 
method of achieving such control. Active control offers the possi- 
bility of clear density modification to study Tokamak physics and 
mode control in Tokamak operation. 
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6186 (CONF-8510266—Summs., pp 15, Paper 10) Sum- 
maries of experiments, modelling, and development. Jun 1986. 
NTIS, PC A99. File Number DE86014354. 

From International pellet fueling workshop; La Jolla, CA, 
USA (30 Oct 1985). 

The primary objective of the workshop was to review the 
status of pellet injection fueling experiments, compare the various 
pellet injector technologies, and identify techniques required to 
meet the future pellet fueling needs. As a means to identify and ad- 
dress key issues during the workshop, an evaluation panel was as- 
signed to major sessions. This panel was tasked with the responsi- 
bility of summarizing key issues as they relate to the fusion commu- 
nity. Summaries are presented for: energy confinement and trans- 
port, particle confinement and fueling, pellet ablation, and pellet in- 
jection development. Results of the evaluation panel are presented 
in a narrative or table format. 


6187 (CONF-8510266—Summs., pp 28, Paper 11) 
Quasi-stationary D, pellet injection in ASDEX. Vlases, G.; 

Kaufmann, M.; Gruber; Lang, H.; Buechl, K.; Sandmann. 
(Univ. of Washington, ‘Seattle). Jun 1986. NTIS, PC A99. 
File Number DE86014354. 

From International pellet fueling workshop; La Jolla, CA, 
USA (30 Oct 1985). 

Results of pellet injection experiments in the ASDEX Toka- 
mak are presented. Pellet fueling leads to higher achievable elec- 
tron density, requires a lower particle supply rate and produces 
lower divertor inventories. Combination of edge and deep fueling 
may lead to profile optimization. However, in both ohmic and N.I. 
discharges the energy confinement time is degraded. This effect ap- 
pears to be less significant in N.I. discharges. 


6188 (CONF-8510266—Summs., - 23, Paper 12) 
Pellet injection experiments on Doublet II . Schissel, D.P 
Jun 1986. NTIS, PC A99. File Number DE86014354. 

From International pellet fueling workshop; La Jolla, CA, 
USA (30 Oct 1985). 

These experiments were a cooperative program of research 
on the Doublet III tokamak by GA Technologies Inc. (GA), the 
Japan Atomic Energy Research Institute (JAERI) with the pellet 
injector supplied by Oak Ridge National Laboratory (ORNL). 
Continuous pellet fueling from the ORNL centrifugal injector was 
used for the first time in Doublet III to sustain and increase the 
plasma density with the gas flow shut off. Sustained, deep pellet 
penetration was found to improve energy confinement in neutral 
beam heated discharges, but no in ohmic heated discharges. Using 
pellets to improve tau/sub E/ seems to be mainly a matter of 
matching the pellet speed and size to the target plasma to get deep 
penetration. An experimentally verified ablation model is needed to 
properly design future experiments. 


6189 (CONF-8510266—Summs., pp 11, Paper 13) Con- 
tinuous pellet fueling experiments on D-III. Foster, C.A. Jun 
1986. NTIS, PC A99. File Number DE86014354. 

From International pellet fueling workshop; La Jolla, CA, 
USA (30 Oct 1985). 

A centrifuge pellet injector developed at ORNL was used to 
continuously fuel beam-heated limiter discharges in D-III. This in- 
jector was capable of producing and maintaining a high density 
neutral beam-heated plasma without auxiliary gas fueling. Some re- 
sults from this experiment are presented. 


6190 (CONF-8510266—Summs., pp 14, Paper 14) JFT- 
2M pellet injection experimental results, Kasai, S.; Miura, Y.; 
Sengoku, S.; Hasegawa, K. Jun 1986. NTIS, PC A99. File 
a DE86014354. 

From International pellet fueling workshop; La Jolla, CA, 
USA (30 Oct 1985). 

A pneumatic gun type pellet injector for the JFT-2M has 
been developed. The results of experiments which were carried out 
to explore the possibilities of fueling by pellets and of improving 
plasma parameters are presented. It was found that pellet velocity 
does not change in neutral beam-heated plasmas, metal and light 
impurities do not increase with pellet injection and electron temper- 
ature and beta recover in 30-40 ms. 


6191 (CONF-8510266—Summs., pp 41, 
Pellet injection experiments on current-free 

tron-E. Sudo, S. (Kyoto Univ. ., Japan). Jun 1986. NTIS, PC 
A99. File Number DE86014354. 

From International pellet fueling workshop; La Jolla, CA, 
USA (30 Oct 1985). 

The results of pellet injection experiments which were done 
to explore refueling, increasing density, improvement of plasma 
confinement and use as a plasma diagnostic are presented. It was 
found that pellet injection is effective for increasing plasma density. 
In the case of neutral beam-heated plasma plasma internal energy 
clearly increases and both plasma density and radiation losses in- 
crease as a consequence of pellet injection. For ECR-heated plas- 
mas a strong H spike is observed in some cases. 


6192 (CONF-8510266—Summs., pp 27, 16) 
Review of pellet injection results PDX and PBX. Schmidt, 
G.L. (Princeton Plasma Physics Lab., NJ). Jun 1986. NTIS, 
PC A99. File Number DE86014354. 

From International pellet fueling workshop; La Jolla, CA, 
USA (30 Oct 1985). 

The results of pellet injection experiments with PDX and 
PBX are presented. The injector was the prototype for the ORNL 
4 pellet condensing injector using hydrogen pellets. Data is shown 
for plasma density profiles, beta and electron temperature for one 
and two pellet injection. 


6193 (CONF-8510266—Summs., pp 39, Paper 17) 
Energy and particle confinement following pellet injection. 
Greenwald, M. (MIT, Cambridge). Jun 1986. NTIS, PC 
A99. File Number DE86014354. 

From International pellet fueling workshop; La Jolla, CA, 
USA (30 Oct 1985). 

Previous work on Alcator-C has shown that fueling with 
high-speed pellets leads to a significant improvement in energy con- 
finement. Our conclusion has been that the improvement is due to a 
decrease in anomalous ion thermal losses which dominated trans- 
port in high-density gas fueled plasmas. Electron transport was ap- 
parently unaltered. The work reported here demonstrates a change 
in particle transport which also accompanies pellet injection. The 
evidence for this change comes from accumulation of intrinsic im- 
purities; an increase in the confinement time of injected impurities; 
peaking of the soft x-ray profile; and peaking of the bulk plasma 
density profiles. 


6194 (CONF-8510266—Summs., pp 27, Paper 18) Re- 
sults of pellet injection on ISX-B. Schuresko, D.D. Jun 1986. 
NTIS, PC A99. File Number DE86014354. 

From International pellet fueling workshop; La Jolla, CA, 
USA (30 Oct 1985). 

Improvements in plasma performance with pellet injection 
have been achieved in several tokamaks in recent experiments. On 
the Impurity Study Experiment (ISX-B), an increase in plasma 
energy of as much as 50 percent, has been observed following 
pellet injection. With 1.5-mm pellets, the value for tau/sub E/*, the 
gross energy confinement time determined from B/sub equil/, has 
peaked at 1.7 times ISX-B scaling for n/sub e/ = 6 x 10° cm™$ in 
both well-gettered and ungettered discharges. Following the peak, 
in the well-gettered shots tau/sub E/* decays to 1.2 times ISX-B 
scaling within 50 ms after pellet injection. In the ungettered dis- 
charges tau/sub E/* follows the Z-mode scaling that is appropriate 
to the plasma conditions (P/sub b/ = 1.7 MW, I/sub p/ = 180 
kA). Thus, pellet injection in ISX-B shows energy confinement 
better than that for gas puffing in clean discharges and matches the 
Z-mode improvement obtained in ungettered discharges. Confine- 
ment improvement following pellet injection has also been achieved 
in smaller (a/sub p/ = 20 cm) plasmas with 1.0 mm diameter pel- 
lets. Comparisons of pellet shots which do show this improvement 
against pellet shots which do not show it are presented. 


6195 (CONF-8510266—Summs., pp 22, Paper 19) Pro- 
duction of high density plasma by pellet injection in TFTR. 
Milora, S.L. Jun 1986. NTIS, PC A99. File Number 
DE86014354. 





From International pellet fueling workshop; La Jolla, CA, 
USA (30 Oct 1985). 

High plasma densities have been produced in ohmic and neu- 
tral beam heated discharges on TFTR using a repeating pneumatic 
pellet injector developed at Oak Ridge National Laboratory 
(ORNL). Line average plasma densities as high as 1 x 10'* cm™® 
have been attained by injection of five 2.7 mm deuterium pellets 
(An/sub e/ = 2 x 10'* cm’) over a one-second interval into a 
stretched neutral beam pulse. Injection of a single large (4 mm) 
pellet in ohmic plasmas has produced highly peaked profiles with 
n/sub e/(o) = 1.8 x 10’* cm~$, n/sub e/(0) tau/sub E/(a) = 6.7 x 
W10** cm~ and n/sub D/(o)T/sub i/(o)tau/sub E/(a) = 8.8 x 107° 
cm™~* sKev. Global confinement in these discharges approaches 0.45 
seconds with a central density decay time of 2 seconds. Based on a 
neoclassical resistivity model and x-ray pulse-height analysis, Z/sub 
eff/ is < 2 in both ohmic and beam-heated plasmas. The energy 
confinement properties of intermediate density (n/sub e/(o) = 1 x 
1074 cm~*) full beam power (5.7 MW, 80 KVD°) discharge have 
been studied in detail using the TRANSP code. The high density, 
pellet-fueled plasmas are contrasted with gas-fueled cases by a 
strongly inverted beam power deposition profile. Although the 
global energy confinement (~ 200 ms at I/sub p/ = 2.2 MA) is 
comparable to gas-fueled discharges, the confinement in the central 
core is considerably longer and electron heat conduction loses are 
smaller. 


6196 ee pp 21, Paper 20) 
Pellet injection in WVIIA. og 9 H.; Wuersohing, E.; 
Weller, A.; Jaeckel, H.; Hartfuss, H.; Hacker, H.; Ringler, 
H.; Buechl, K. Jun 1986. NTIS, PC A99. File Number 
DE86014354. 

From International pellet fueling workshop; La Jolla, CA, 
USA (30 Oct 1985). 

The results of pellet injection experiments in the Wendelstein 
VII A stellarator are presented. The injector was a single shot 
pneumatic gun using deuterium pellets. Experiments were carried 
out in both ECRH and NI plasmas. Data is shown for plasma den- 
sity, energy confinement, penetration depth and pellet ablation. Re- 
sults are compared to a neutral gas shielding model. 


6197 (CONF-8510266—Summs., pp 10, Paper 21) 
Spectroscopic measurements of pellet light on PLT. McNeill, 
D.H. (Plasma Physics Lab., NJ). Jun 1986. NTIS, PC A99. 
File Number DE86014354. 

From International pellet fueling workshop; La Jolla, CA, 
USA (30 Oct 1985). 

The light (hydrogen line emission) produced by a solid hy- 
drogen pellet in a large tokamak can be divided into two compo- 
nents: the first is the light emitted directly by the pellet. In PLT 
this light is emitted over a time of = 250 ps, has a broad (tens of 
A) spectral profile, and is hundreds of times more intense than the 
Balmer line emission from the tokamak plasma. The second compo- 
nent appears as relatively small changes in the emission from the 
tokamak plasma and occurs around the entire torus. The intensity 
of this component rises sharply as the pellet enters the plasma and 
decays with a time constant on the order of 2-15 ms. It has a 
narrow spectral profile, similar to that of the light emitted by the 
plasma prior to the pellet’s arrival, and may provide information on 
the particle confinement time of the discharge. Both components 
were observed from pellets injected into chemically heated PLT 
plasmas. 


6198 (CONF-8510266—Summs., pp 19, Paper 22) a 
pellet fuelling of large machines?. Jun 1986. NTIS, PC A' 
File Number DE86014354. 

From International pellet fueling workshop; La Jolla, CA, 
USA (30 Oct 1985). 

Arguments for pellet fueling as a way to optimize the densi- 
ty profile in large machines with respect to the density limit, the 
beta limit, energy confinement and requirements for hydrogen and 
helium pumping are reviewed. It is concluded that pellets can be 
used as a way to overcome the density limit and enhance energy 
confinement but there is currently no clear argument for density 
profile shaping. Pumping requirements are lowered for deep fuel- 
ing. 
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6199 (CONF-8510266—Summs., pp 25 Paper 23) Re- 
vised neutral gas shielding model for pellet ablation - com- 
bined neutral and plasma shielding. Houlberg, W.A.; Schur- 
esko, D.D.; Attenberger, S.E. Jun 1986. NTIS, PC A99. 
File Number DE86014354. 


From International pellet fueling workshop; La Jolla, CA, 


ee 

The ablation and penetration of pellets in early ORMAK 
and ISX-A experiments were reliably predicted by the neutral gas 
shielding model of Milora and Foster. These experiments demon- 
strated that the principle components of the model - a self-generat- 
ed shield which reduces the heat flux at the plasma surface - were 
correct. In more recent experiments with higher temperature plas- 
mas, this model consistently predicts greater penetration than ob- 
served in the experiments. Upgarding known limitations of the 
original model brings the predicted and observed penetration values 
into agreement. These improvements include: (1) treating the inci- 
dent electrons as having distribution in energy rather than being 
monoenergetic; (2) including the shielding effects of cold, dense 
plasma extending along the magnetic field outside the neutral 
shield; and (3) modifying the finite plasma, self-limiting incident 
heat flux so that it represents a collisionless plasma limit rather than 
a collisional limit. Comparisons are made between the models for a 
selection of ISX-B Alcator-C, and TFTR shots. The net effect of 
the changes in the model is an increase in pellet ablation rates and 
decrease in penetration for current and future experiments. 


6200 (CONF-8510266—Summs., pp 17, Paper 24) 
Pellet penetration depth in ASDEH for ohmic and auxiliary 
heated discharges. Buechl, K.; Kaufmann, M.; Lang, R.; 
Sandmann, W.; Vlases, G.C. (Mah-Planck-Institut fuer Plas- 
maphysik, Garching, Germany, F.R.). Jun 1986. NTIS, PC 
A99. File Number DE86014354. 

From International pellet fueling workshop; La Jolla, CA, 
USA S Oct 1985). 

Measurements of pellet penetration into ohmic and auxiliary 
heated discharges in the divertor tokamak ASDEX over a wide 
range of plasma parameters are presented. The measured penetra- 
tion depths are well correlated by the parameters Z. A systematic 
deviation of the measurements from the predictions of the neutral 
gas shielding theory is observed. Possible causes for the discrepan- 
cies are discussed. 


6201 (CONF-8510266—Summs., pp 31, Paper 25) 
Pellet injection into ohmic and ICRF heated discharges in 
PLT. Greene, G.J. Physics Lab., NJ). Jun 1986. 
NTIS, PC A99. File Number DE86014354. 

From International pellet fueling workshop; La Jolla, CA, 
USA (30 Oct 1985). 

Deuterium pellets have been successfully injected into ohmic 
and ICRF heated discharges, raising the density by a factor of 1.5 - 
3. Penetration of a large pellet in a moderate current discharge (T/ 
sub E/(O) - 1.6 KeV) is typically to r = a/3; in a low current dis- 
charge (T/sub E/(O) - 1.1 KeV) the pellet may reach the center. 
Penetration in an ICRF heated discharge (T/sub E/(O) - 1.9 KeV, 
T/sub I/(O) - 2.7 KeV) is typically 5 cm less than in the ohmic 
case. H-alpha emission from the ablating pellet shows a substantial- 
ly different evolution in an ICRF heated discharge, rising much 
sooner than in the ohmic case. Pellet photographs also show a 
marked difference in the ablation. Electron stored energy decreases 
immediately following injection, then rises. Good reheating is ob- 
served following injection into ICRF heated discharges. 


6202 (CONF-8510266—Summs., pp 26, Paper 26) Stud- 
ies of hydrogen pellet acceleration with fuseless el 


lectromag- 
netic railgun. Kim, K. (Univ. of Illinois, Urbana). Jun 1986. 
NTIS, PC A99. File Number DE86014354. 
From International pellet fueling workshop; La Jolla, CA, 
USA S Oct 1985). 

A fuseless circular-bore electromagnetic railgun specifically 
designed for injection of high-velocity hydrogen pellets was con- 
structed and tested. Hydrogen pellets were first accelerated to 
medium velocities (~ 500 m/s) using a gas gun and then injected 
into the railgun. Once a pellet entered the railgun, a plasma arc was 
initiated by electrically breaking down the propellant gas which 
followed the pellet from the gas gun into the railgun. Utilizing the 
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propulsive force of this plasma arc armature, further acceleration of 
the hydrogen pellet was achieved. Using a 60 cm long railgun, 
proof-of-principle experiments were performed on hydrogen pellets, 
1.6 mm, in diameter and 2.15 mm in length, producing velocities 
exceeding 1.5 km/s. Encouraged by this preliminary success, more 
extensive studies are in progress to further improve the perform- 
ance and capabilities of the current system. 


6203 (CONF-8510266—Summs., pp 6, Paper 27) Pellet 
injector development at IPP Lang, R.S. Jun 1986. 
NTIS, PC A99. File Number DE86014354. 

From International pellet fueling workshop; La Jolla, CA, 
USA (30 Oct 1985). 

Pellet injection development at IPP garching is summarized. 

Two type of pellet injectors are in operation: light gas guns with 
speeds of up to 1500 meters per second and with single or double 
pellet injection capabilities and pellet injection centrifuges with 
pellet speeds of up to 720 meters per second and capabilities of in- 
jection of series of up to 80 pellets at rates of 50 pellets per second. 
Refuelling studies with the centrifuges are being carried out in 
ASDEX. 


6204 (CONF-8510266—Summs., pp 26, Paper 28) Or 
eration of the repeating pneumatic injector on TFTR and 

on an 8-shot deuterium pellet injector. Combs, S.K. 
Jun 1986. NTIS, PC A99. File Number DE86014354. 

From International pellet fueling workshop; La Jolla, CA, 
USA (30 Oct 1985). 

The repeating pneumatic hydrogen pellet injector, which 
was developed at the Oak Ridge National Laboratory (ORNL), has 
been installed and operated on the Tokamak Fusion Test Reactor 
(TFTR). The injector combines high-speed extruder and pneumatic 
acceleration technologies to propel frozen hydrogen isotope pellets 
repetitively at high speeds. First, single large (nominal 4-mm-diam) 
pellets provided high densities in TFTR (1.8 x 10'* cm™® on axis); 
after conversion to smaller (nominal 2.7-mm-diam) pellets, up to 
five pellets were injected at 0.25-s intervals into a plasma discharge, 
giving a line-averaged density of 1 x 10’ cm™ #. Operating charac- 
teristics and performance of the injector in initial tests on TFTR 
are presented. The repeating pneumatic injector is a device from 
the ORNL development program. More recently, an 8-shot deuteri- 
um pellet injector has been designed specifically for the TFTR ap- 
plication and is scheduled to replace the repeating injector next 
year. The new device will combine a cryogenic extruder and a cold 
wheel rotary mechanism to form and chamber eight pellets in a 
batch operation; the eight pellets can then be delivered in any time 
sequence. Another unique feature of the device is the variable 
pellet size with three pellets each of 3.0 and 3.5 mm diam and two 
each of 4.0 mm diam. The experience and technology that have 
been developed on previous pneumatic injectors at ORNL have 
been utilized in the design of this latest injector system. 


6205 (CONF-8510266—Summs., pp 16, Paper 29) Cen- 
trifuge injector development at Oak Ridge National Laborato- 
ry. Foster, C.A. Jun 1986. NTIS, PC A99. File Number 
DE86014354. 

From International pellet fueling workshop; La Jolla, CA, 
USA (30 Oct 1985). 

The design of an upgraded centrifuge pellet injector for the 
Doublet III tokamak is described. The upgrade will accelerate pel- 
lets of hydrogen, deuterium or mixtures of hydrogen and deuterium 
with projected pellet masses of 1 to 10 torr-liters. Expected pellet 
speed and frequency are 1200 meters per second and 30 per second. 


Some aspects of pellet fabrication and pellet loading are also pre- 
sented. 


6206 (CONF-8510266—Summs., pp 19, Paper 30) 


Work in progress on pellet injectors in Frascati. Scaramuzzi, 
F. Jun 1986. NTIS, PC A99. File Number DE86014354. 
From International pellet fueling workshop; La Jolla, CA, 
USA - Oct 1985). 
A research program is in progress at the CNPM (Centro di 
Studio per Ricerche sulla Propulsione e sull’Energetica), aimed at 
the construction of a two-stage light gas injector for velocities in 
excess of 2000 m/s. Injectors were built and tested in order to 
evaluate their characteristics. Tests were carried out by launching 
small pellets made of plastics. Based on the results of these tests a 


new injector was built and installed at the Cryogenics Laboratory 
of ENEA in Frascati. Tests with solid hydrogen pellets were start- 
ed recently. 


6207 (CONF-8510266—Summs., pp 29, Paper 31) 
Pellet injection development at Mitsubishi. Kuribayashi, S. 
Jun 1986. NTIS, PC A99. File Number DE86014354. 

From International pellet fueling workshop; La Jolla, CA, 
USA (30 Oct 1985). 

Pellet injection research and development at Mitsubishi are 
summarized. Two types of injectors are under development: spheri- 
cal droplet injectors and hollow droplet injectors. A single pellet 
pneumatic injector for JFT-2M has been built and a two pellet 
pneumatic injector has been built and tested. A four pellet model is 
ready for testing and advanced pellet injector activities are under- 
way. 


6208 (CONF-8510266—Summs., pp 6, Paper 32) Over- 
view of pellet fueling work at Riso. Sorensen, H. Jun 1986. 
NTIS, PC A99. File Number DE86014354. 

From International pellet fueling workshop; La Jolla, CA, 
USA (30 Oct 1985). 

Work on fueling by pellets is proceeding on several fronts: 
(1) experimental studies of interactions between beams of keV elec- 
trons and light ions and solid hydrogen and deuterium; (2) theoreti- 
cal studies of pellet ablation; (3) injection of deuterium pellets into 
the tokamak Dante; and (4) experimental work on pellet handling 
and acceleration. A design exists of a versatile pneumatic pellet in- 
jector. The design will be used for an injector for small, slow pel- 
lets, 0.4 mm diam. and 100 m/s, for the reverse pinch Eta-Beta in 
Padova in Italy. This design was used for large, fast pellets, 3.2 mm 
diam. and 1400 m/s, in a contract work for JET. 


(CONF-8510266—Summs., pp 9, Paper 33) JET 
pellet injector development - outline of a strategy. Kupschus, 
P. GET Joint Undertaking, Abingdon, England). Jun 1986. 
NTIS, PC A99. File Number DE86014354. 

From International pellet fueling workshop; La Jolla, CA, 
USA (30 Oct 1985). 

The program objectives for the JET pellet injector program 
are outlined. These objectives are aimed at understanding the fac- 
tors influencing density behavior during pellet injection. The tech- 
nical basis for the injector design is reviewed and development ef- 
forts at several laboratories are listed. Task sharing and time sched- 
uling for injector development are discussed. 


6210 (CONF-8510266—Summs., pp 5, Paper 34) Stud- 
ies of hydrogen pellet acceleration by electric arc discharge. 
Andersen, S. Jun 1986. NTIS, PC A99. File Number 
DE86014354. 

From International pellet fueling workshop; La Jolla, CA, 
USA = Oct 1985). 

A preliminary design for an arc heated gas gun is described. 

The experimental development of the final design constitutes the 
final phase in contract work for JET. The gun consist of a cryo- 
genic arc chamber connected to the inlet of a gun barrel. With a 
dose of Ha-gas condensed in the arc chamber and a D2-pellet punch 
loaded into the barrel the gun is fired by the ignition of an electri- 
cal discharge in the arc chamber. The pellet is accelerated by the 
exhaust of hot He-gas from the arc chamber and its velocity and 
acceleration is measured by time-of-flight along and outside the 
barrel. The pressure development by the arc is monitored by pres- 
sure transducers as well in the arc chamber as in the barrel. The 
performance of the gun is described in terms of arc current and 
voltage versus time as functions of power supply configuration and 
He propellant dose. The time behaviour of the propellant pressure 
in the arc chamber and in the barrel is shown in relation to the arc 
current. Pellet acceleration and pressure development in the gun 
barrel for the arc heated gas gun is discussed and compared to re- 
sults obtained by conventional fast valve acceleration. 


6211 (CONF-8510266—Summs., pp 9, Paper 35) 
Design and operation of a six-shot injector for TFR. Laffer- 
randerie, J. Jun 1986. NTIS, PC A99. File Number 
DE86014354. 





From International pellet fueling workshop; La Jolla, CA, 
USA e Oct 1985). 
A 6 pellet injector for TFR has been developed. The pellets 
are formed directly at the entrance of the gun barrel. The 
cell and cryostat are described. Pellet velocities of 600-800 m/s and 
400-500 m/s have been achieved for hydrogen and deuterium pel- 
lets respectively. Pellet volumes are 0.50 cubic mm. 


6212 (CONF-8510266—Summs., pp 7, Paper 36) Prep- 
aration of a single-shot devel injector for JET. Laffer- 
randerie, J. Jun 1986. NTIS, PC A99. File Number 
DE86014354. 

From International pellet fueling workshop; La Jolla, CA, 
USA (30 Oct 1985). 

A program to develop a prototype single shot injector 
which produces 6 mm diameter pellets of frozen deuterium and to 
test the mechanical properties of the pellets is described. The pel- 
lets are produced by directly condensing the deuterium into the in- 
jector barrel so that no compression is ever applied to the solid 
deuterium. Testing of the cryogenic equipment began in October 
1985 and first acceleration tests were performed in November 1985. 


(CONF-8510266—Summs., pp 7, Paper 37) Laser 
pellet acceleration techniques. Vlases, G.C. Jun 1986. NTIS, 
PC A99. File Number DE86014354. 

From International pellet fueling workshop; La Jolla, CA, 
USA (30 Oct 1985). 

Laser-driven pneumatic and direct laser-driven pellet accel- 
eration techniques are considered. Outstanding issues include: ex- 
cessively high acceleration, low efficiency, repetition rates and de- 
focusing. An initial small scale iment with room-temperature 
pellets is suggested. This could be followed by additional work on 
cryogenic pellets, computer modelling and a larger experiment if 
the initial experiment is successful. 


6214 (CONF-8510266—Summs., pp 10, Paper 38) So 
ies of pellet acceleration with arc discharge heated 

lants. Schuresko, D.D. Jun 1986. NTIS, PC A99. File 
Number DE86014354. 

From International pellet fueling workshop; La Jolla, CA, 
USA (30 Oct 1985). 

An arc discharge has been utilized to heat gaseous Propel- 
lants in a pneumatic pellet gun. A cylindrical arc chamber is inter- 
posed between the propellant inlet valve and the gun breech and 
fitted with a ceramic insert for generating swirl in the incoming gas 
stream. The arc is initiated after the propellant valve opens and the 
breech pressure starts to rise; a typical discharge lasts 300 microse- 
conds with peak currents up to 2 kA at arc voltages ranging from 
100-400 V. The system is instrumented with piezoelectric pressure 
transducers at the propellant valve outlet, gun breech, and gun 
muzzle. The gun has been operated with 4 mm diameter polyure- 
thane foam pellets (density = 0.14 g/cm‘), a 40 cm-long barrel, 
and various gas propellants at pressures exceeding 70 bar. At I/sub 
arc/ = 1 kA, V/sub arc/ = 200 V, with helium propellant, the arc 
produces a 2-3 fold prompt increase in P/sub breech/ and a de- 
layed increase in P/sub muzzle/; the pellets exit the gun from 0.5- 
1.0 ms earlier than with the gas alone at 40% higher speeds. Com- 
parisons with the so-called ideal gun theory and with full one-di- 
mensional hydrodynamic calculations of the pellet acceleration will 
be presented. 


6215 (CONF-8606179—Vol.2, pp 10, Paper = PBX/ 
TFTR pellet program PPPL. Schmidt, G. (Princeto 

Physics Lab., NJ). 1986. NTIS, PC A12/MF AOI. File 
Naser DE86014483. 

From USSR/US exchange II: 4. topical meeting on magnet- 
ic configurations, plasma equilibrium and stability of stellarators; 
Oak Ridge, TN, USA (23 Jun aan 

Goals, current results and for pellet injection work for 
the PBX and TFTR programs are outlined. The present PBX injec- 
tor is a prototype for ORNL 4 pellet condensing injectors. It has 
demonstrated that pellet injection on PBX can be used to increase 
overall density and alter the density profile. Future PBX operation 
requires reliable operation in deuterium and tritium, multiple pellet 
capability and ability to vary the size of pellets. These goals will 
require the construction of a new injector similar to the TFTR DPI 
system. It has also been demonstrated that pellets can efficiently 
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fuel TFTR, producing a clean, high density plasma. Issues which 
are still outstanding include isotope exchange effects, use of differ- 
ent pellet sizes, optimization of pellet density perturbations and 
pellet penetration at high beam power. 


(CONF-8608126—1) Systems code development 
concepts. Peng, M. (Oak Ridge 
» TN (USA). Fusion 


Center). 1986. Contract AC05-840R21400. 23p. (CO 
8608127—1). NTIS, PC A02. File Number DE87000390. 
ie From INTOR review meeting; Atlanta, GA, USA (19 Aug 
Viewgraphs are presented that describe the following topics: 
(1) scope of ETR/TIBER/INTOR systems analysis, (2) general 
structure of a flexible systems code, (3) example of modules: MHD 
EQ. plus PF coils, (4) preliminary results on TIBER-II test run 
case, and (5) anticipated contribution of systems analysis. (MOW) 


6217 (DOE/DP/40199—1) X-ray reflection from novel 
multilayers with variable smoothness and figure. Technical 
progress report, 1 April 1984-31 March 1985. Knight, L.V.; 
Thorne, J.M. (Brigham Young Univ., Provo, UT (USA)). 
Apr 1985. Contract AS08-84DP40199. 22p. NTIS, PC A02/ 
MF AO1; 1; GPO Dep. File Number DES7001926. 

During the period of this contract we have etched grooves 
with a 1:184 aspect ratio in silicon substrates, and we have bent 
them cylindrically by oxidation. In addition, we have constructed 
an optical test bed and measured the radius of curvature and 
smoothness of various substrates. Several industries have given us 
vacuum coating systems and three of them are not functional. Our 
computer codes have been upgraded and used to predict the reflec- 
tance of multilayers reported in the literature. We have derived the 
mathematical relationship between the matrix and iterative formula- 
tions of multilayer reflectance. We have measured the density of 
some of the materials used in thin layers, and will use this together 
with a computerized data base of atomic scattering factors to refine 
our calculations. 


(DOE/DP/40199—2) Optimization of parameters 
affecting LSM performance as diffractors of soft x rays. 
Progress report, 1 April 1985-30 November 1985. Knight, 
L.V.; Thorne, J.M. (Brigham Young Univ., Provo, UT 
(USA)). Dec 1985. Contract AS08-84DP40199. 26p. NTIS, 
PC A03/MF A01; GPO Dep. File Number DE87001927. 

Progress has been made in designing multilayers optimal for 
the reflection of soft x rays. The effects of roughness and interfacial 
diffusion have been incorporated into the codes used for predicting 
reflectivity, and the roughness of several substrates and multilayers 
has been measured. Fabrication systems have been upgraded, and a 
robust multilayer composed of tantalum and carbon has been pro- 
duced. Its reflectivity (to the fifth order of diffraction) has been 
measured at 1.5 A. 


(DOE/ER/40238—1, pp 3335-3337) High temper- 
inertial fusi 


ature experiment for accelerator ion. Lee, E.P. 
(Lawrence Berkeley Lab., CA). 1985. IEEE, 345 East 47th 
St. New York, NY 10017. File Number 1186011479. 
(CONF-850504—Pt.2). Contract AC03-76SF00098. 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The High Temperature Experiment (HTE) is intended to 
produce temperatures of 50-100 eV in solid density targets driven 
by heavy ion beams from a multiple beam induction linac. The fun- 
damental variables (particle species, energy number of beamlets, 
current and pulse length) must be fixed to achieve the temperature 
at minimum cost, subject to criteria of technical feasibility and rel- 
evance to the development of a Fusion Driver. The conceptual 
design begins with an assumed (radiation-limited) target tempera- 
ture and uses limitations due to particle range, beamlet perveance, 
and target disassembly to bound the allowable values of mass 
number (A) and energy (E). An accelerator model is then applied 
to determine the minimum length accelerator, which is a guide to 
total cost. The accelerator model takes into account limits on trans- 
portable charge, maximum gradient, core mass per linear meter, 
and head-to-tail momentum variation within a pulse. 





(DOE/ET/51013—186) Experimental results from 
the Constance B magnetic mirror. Progress report, October 
1983-June 1986. Smatlak, D.L.; Chen, X.; Garner, R.C.; 
Goodman, D.L.; Hokin, S.A.; Irby, J.H.; Lane, B.G.; Liu, 
D.K.; Post, R.S.; Smith, D.K. (Massachusetts Inst. of Tech., 
Cambridge (USA). Plasma Fusion Center). 21 Aug 1986. 
Contract AC02-78ET51013. 105p. (PFC/RR—86-15). 
NTIS, PC A06/MF A0Ol1; 1; GPO Dep. File Number 
DE87001742. 

In this report the Constance B mirror facility at the Massa- 
chusetts Institute of Technology is described and the experimental 
research which has been carried out from October 1983 through 
June 1986 is summarized. Constance B is a plasma confinement 
device of the quadrupole, or minimum-B, magnetic mirror geome- 
try. Electron cyclotron resonance heating (ECRH) is used to create 
and heat high beta (beta = plasma pressure/magnetic field pres- 
sure), hot electron plasmas for thermonuclear fusion research. The 
typical operating parameters achieved in the machine are shown. 


(DOE/ET/51013—189) Conceptual design of a 
commercial tokamak reactor using resistive magnets. Le- 
claire, R.J. Jr. (Massachusetts Inst. of Tech., Cambridge 
(USA). Plasma Fusion Center). Jun 1986. Contract AC02- 
78ET51013. 256p. (PFC/RR—86-17). NTIS, PC A12/MF 
AOl; 1; GPO Dep. File Number DE87001748. 

The potential of resistive magnet tokamaks as commercial 
electricity producing power plants is investigated. Parametric stud- 
ies indicate that attractive design space exists for these reactors at 
relatively low field (2.5 to 4.5 T), moderate wall loading (3 to 4 
MW/m?) and medium to large net electric outputs (>600 MW/sub 
e/). High toroidal beta (20 to 25%) possible in the second regime of 
plasma stability may provide advantages of reduced recirculating 
power and plasma current but moderate beta reactors (6 to 10%) 
remain attractive. A conceptual design for the Resistive magnet 
Commercial Tokamak Reactor (RCTR) is presented. The layout of 
the nuclear island is driven by compatibility requirements of the de- 
mounting capability with structural and blanket design consider- 
ations. The nuclear island is fully demountable with access to all 
components within the toroidal field coils possible via simple verti- 
cal lifts. The blanket system, segmented for vertical removal, uses a 
self-cooled liquid lithium breeder/coolant with vanadium structure 
and an HT-9 reflector. The first wall is also lithium cooled with a 
vanadium structure but is constructed in a single, pre-tested unit for 
assembly and periodic replacement. Ohmic and equilibrium field- 
coils are located within the bore of the toroidal field coil for im- 
proved performance. 


6222 (DOE/ET/51013—T18) Alcator C-MOD proposal 
addendum. Bonoli, P.; Greenwald, M.; Gwinn, D.; Hutchin- 
son, I.; Lipschultz, B; Marmar, E:; Montgomery, D.B.; 
Parker, R.R.; Pillsbury, R,; Porkolab, M. (Massachusetts 
Inst. of Tech., Cambridge (USA). Plasma Fusion Center). 
Apr 1986. Contract ACO2-78ETS1013. 159p. NTIS, PC 
A08/MF A01; GPO Dep. File Number DE87001743. 

Since the design concept and overall purpose of the Alcator 
C-MOD device are similar to that proposed in October 1985, we 
have chosen in this document only to highlight areas where 
changes or additions have been made. Chapters in the Addendum 
correspond to those in the Proposal, except Chapter 9 which de- 
scribes a number of toroidal improvement concepts which are being 
considered for inclusion in the Alcator C-MOD experimental pro- 
gram. A description of the redesign and a discussion of the objec- 
tives of the experimental program are given. 


6223 (DOE/NV/10497—1) Mass acceleration in a 
multi-module plasma jet for impact fusion. Final report, 31 
July 1985-30 July 1986. Burton, R.L.; Goldstein, S.A; 
Tidman, D.A.; Wang, S.Y.; Winsor, N.K.; Witherspoon, 
F.D. (GT-Devices, Alexandria, VA (USA)). Aug 1986. 
Contract AC08-85NV 10497. 53p. (GTD—86-6). NTIS, PC 
A04/MF A011; 1; GPO Dep. File Number DE87000502. 
Successful development of a mass accelerator for impact 
fusion requires successful development of its components. The Ad- 
vanced Impluse Module (AIM) is now operational, and is presently 
being used to povide a structured armature for electromagnetic gun 
experiments. Metals materials have been identified for the accelera- 


tor bore, and their limits identified and tested. A side-mounted, re- 
movable projectile detector and its circuitry has been developed. 
The next step is to use these components to achieve significantly 
higher velocities than have been achieved by our previous technol- 
ogy. 


6224 (IAE—3886/7) Experimental study on cathode 
plasma in a high-crrrent diode. Korolev, V.D.; Smirnov, 
V.P.; Tulupov, M.V.; Tsarfin, V.Ya.; Chernenko, A.S. (Go- 
sudarstvennyj Komitet po Ispol’zovaniyu —— Ehnergi 
SSSR, Moscow. Inst. Atomnoj Ehnergii). 1984. 20p. 
Russian). NTIS (US Sales Only), PC A02/MF ‘AOL. File 
Number DE87700073. 

Plasma dynamics in the high-current low-impedance diode 
with a low aspect ratio is studied experimentally. Current carrier 
plasma channels with electron concentration of nsub(e) = 
10sup(16)-10sup(18) cm sup(-3) and diameter of 200-300 pm con- 
necting an accelerating gap with a rate of (3-5) x 10’ cm/s are dis- 
covered in the diode of a high-current accelerator at the moment of 
the roentgen impulse. Channels are formed as a result of formation 
of plasma jets from cathode spots nonuniformly distributed on the 
surface of a central electrode. The correlation between a beam 
form in an anodic plane and spatial plasma structure in a gap is es- 
tablished. Formation of thin plasma channels of 100-200 ym diame- 
ter with electron density of 10'* cm sup(-2) interacting at the cath- 
ode plasma layer is recorded for the first time. 8 refs.; 9 figs. 


6225 (AE—4001/15) Hard- and software complex on 
the base of a microprocessor for control of technological pa- 
rameters of a laser fusion device. Zyuzin, V.S.; Petrykin, 
Yu.S.; Senicheva, E.A. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1984. 15p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AOl1. File Number DE87700074. 

The paper is devoted to the description of the test sample of 
the information-measuring system for the control of the Target” 
laser fusion device technological parameter. Hard- and software re- 
alization of the system using the microprocessor is considered. 
Functional possibilities of the device parameters control are enu- 
merated. 4 refs.; 2 figs. 


6226 (IAE—4082/14) Crowbar-spark gap. Kitaev, M.L,; 
Malyutin, A.I.; Markin, A.I. (Gosudarstvennyj Komitet po 
Ispol’'zovaniyu Atomnoj Ehnergii SSSR, Moscow. 
Atomnoj Ehnergii). 1985. 7p. (In Russian). NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE87700072. 
Construction of crowbar-spark gap, designed for formation 
of operation current impulse in induction loading of the thermonu- 
clear installation TOR is described. To produce conditions of elec- 
tric break-down used is the pulse induction decoupling circuit on 
the basis of the block of saturating ferrites. Crowbar consists of the 
following basic units: a case with elements of current conductor 
ferrite block, including 20 rings of the K80 x 50 x 11 mark with 
magnetic permeability of 400, system of electrodes and cabel collec- 
tor for crowbar connection to the external circuit. For crowbars ig- 
nition used is a high-voltage pulse generator with operation voltage 
of 80-100 kV. Operation voltage of the crowbar is 40 kV, discharge 
current is 0.3-0.4 MA, eigene inductivity - 70 nH. Service life of 
crowbar is not less than 1000 switchings in. A possibility of parallel 
operation of no more than 3 crowbars is shown. 2 refs.; 3 figs. 


6227 ((AE—4142/7) Study of element composition of a 
graphite diaphragm 


surface of motionless of the T-10 tokamak 
by the method of backscattering of medium-energy ions. 
Vlasov, V.P.; Chepkasov, A.V. (Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1985. 16p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AOl1. File Number DE86704173. 

Element composition of a segment surface of a motionless 
graphite diaphragm has been studied by the method of backscatter- 
ing of medium-energy ions. The segment being removed from the 
T-10 tokamak (it has been there since January 1982 till the middle 
of December 1982). Impurities of iron, molybdenum and tungsten 
are detected, the reasons of their appearance are discussed. Depth 





profiles of concentration at different diaphragm points are built for 
iron and tungten. 10 refs.; 13 figs. 


6228 (AEA-CN—47/HI-4) International Large Coil 
Task; testing of the largest superconducting toroidal magnet 
system. Lubell, M.S.; Fietz, W.A.; Haubenreich, P.N.; Lue, 
J.W.; Luton, J.N.; Shen, S.S.; Okuno, K.; Ulbricht, "AR: 
Zichy, J.A. (Oak "Ridge National Lab., TN (USA); Japan 
Atomic Energy Research Inst., Tokai, Ibaraki; Kernfors- 
chungszentrum Karlsruhe G.m.b.H. (Germany, F.R.); 
Schweizerisches Inst. fuer Nuklearforsch Villigen). 
1986. Contract AC05-840R21400. 15p. (CONF-8611 
10). NTIS, PC A02/MF A01; 1; GPO Dep. File Number 
DE87001831. 

From IAEA international conference on plasma physics and 
controlled nuclear fusion research; Kyoto, Japan (12 Nov tee 

The Large Coil Task is an international collaboration of 
United States, EURATOM, Japan, and Switzerland to develop 
large superconducting magnets for fusion reactors. The first tests of 
all six coils were begun in February 1986 when the 420-ton test 
array was cooled to 4.2 K. Each of the heavily instrumented coils 
was tested alone to full design current. Heat perturbations (recov- 
ery, simulating nuclear heating, or current-sharing tempeature 
measurements) to investigate design limits were carried out. Two of 
the coils have been tested in the full array to full current, produc- 
ing an 8.1-T maximum field. All coils have performed very well 
without training or quenching. 


6229 (AEA-TECDOC—373, pp 360-364) Simplifica- 
tion of maintenance on reactor reactor core structures by using shape 
— pores ay ene Kondoh, M.; Itoh, H. (Toshiba ., Japan; 
ao gy Research Inst.). Apr 1986. SUS 

Only), PC AL A35/MF AOl. File Number DE86703704. 
(CONF-860137—). 

From IAEA specialists meeting on tokamak concept innova- 
tions; Vienna, Austria (13 Jan 1986). 

A new concept of applying shape memory alloys to pipe 
connections, mechanical connections, and vacuum seals to replace 
first wall tiles or divertor plates easily is proposed. Maintenance 
time for a damaged first wall tile would be much reduced but the 
irradiation effects of 14 MeV neutrons on shape memory alloys 
must be investigated. 4 figs. 


(IAEA- an 
mamnery alloys for joining 


pp 548-550) Shape 
of fusion 
ponents. Suzuki, K. Ose 


reactor com- 

m Atomic Energy Research Inst., 

Tokai, Ibaraki. Tokai h Establishment). Apr 1986. 

NTIS (US Sales Only), PC A25/MF A0O1. File Number 

DE86703704. (CONF-860137—). 
From IAEA 


specialists meeting on tokamak concept innova- 
tions; Vienna, Austria (13 Jan 1986). 


(INIS-SU—364, pp 126-133) Choice of main pa- 
thermonuclear 


pent «Sh power plant with a torsatron- 

reactor taking into account uncertainties in data. Ar- 
tyugina, I.M.; Kantan, V.V.; Semenov, A.A.; Volkov, E.D.; 
Georgievskij, AV,; Rudakov, V.A. 


Fiziko- ekhnicheskij ). U 
Sales Only), PC A1l6/MF ‘AOl. File Number DE87780019. 
(CONF-8406342—Vol.1). 

From 3. All-Union conference on engineering problems of 
thermonuclear reactors; Leningrad, USSR (20 Jan 1984). 

Approach applied in choice of parameter of the UR-O and 
UR-1 torsatron-reactors is described. The approach is based on 
analysis of starting data subdivided into internal and external. The 
analysis revealed that the coefficient of indefiniteness a included in 
the expression for time of energy confinement and B-ratio produce 
most essential effect on paramrers of fusion power plant with a 
torsatron reactor among factors of internal data. Reactor perform- 
ances are presented. The studies revealed that at a growth from 1 
to 8 efficiency of the plant at which minimum of total capital in- 
vestments is attained reduces from 2 to 0.6 GW. In this case total 
cost of the plant decreases 1.5 times. 
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6232 pag Pe pp 353-357) Calculation of the ac- 
celerating tubes of high-current nanosecond accelerators. Bu- 
danova, L.A.; Lekomtsev, V.A.; Lekomtseva, N.G.; Pe- 
cherskij, O.P.; Chetvertkov, V.L ‘(Nauchno-Issledovatel 'skij 
Inst. Ehlektrofizicheskoj A tury, Leningrad, USSR). 
1984. (In Russian). NTIS (US Sales Only), PC A1l6/MF 
A01. File Number DE87780019. (CONF-8406342—Vol.1). 

From 3. All-Union conference on engineering problems of 
thermonuclear reactors; USSR (20 a 1984 

— — Sow nag ee oll 
rings of accelerating tubes is conan tae The a mn can be 
used in development of accelerating tubes for low-impedance gen- 
erators of nanosecond electron pulses at increased voltages. 


6233 (IPPJ—678, pp 20-29) LIB ICF system and prob- 
lems to be solved in theory. Niu, Keishiro; Kawata, Shigeo; 
Arai, Suguru; Nagata, N ; Seto, Masaru; oe 

Syogo; Tamba, Moritake; Murakami, Hiroyuki. (To! 
ech., Japan). May 1984. NTIS (US Sales ”), MC 
A13/MF AOl. File Number DE86780446. (CONF- 
8311280—). 
From oe research meeting on particle-beam appli- 

cations to fusion research; Ni ty sera Japan (21 Nov ng 
a tertial confinement fusion (ICF) 


~ 


A light ion beam 
castes GUnbeie eine oneoe 
Twelve Marx generators, whose total stored energy is 26 MJ, and 
diode voltage is 10 MV or 5.1 MV, supply the energy to diodes to 
extract proton beam. The combination of two types of diodes are 
used. One type of the diodes is insulated by the radial magnetic 
field, and extracts the rotating ring beam. The other type of the 
diodes is the ordinal one, from which proton beam is extracted, and 
fills the inner hollow part of the rotating ring beam. The neon gas 
filling the reactor cavity neutralizes the charge of proton beam, but 
does not neutralize the current of the beam. The cryogenic hollow 
shell target consists of three layers of Pb, Al and DT fuel. The in- 
homogeneity of the irradiation on the target surface by 12 beams is 
19 percent at the maximum point, and less than 5 percent on the 
average. The fuel implodes with the velocity of 1.88 x 10° m/s after 
the deposition of beam energy of 7.29 MJ. The ion temperature and 
R of the fuel reach 4.15 keV and 7.00 g/cm? The output energy of 
2.46 GJ can be obtained from the target. The net electric output 
power of about 800 MW is expected. Some problems must be 
solved to obtain the high brightness, to solve the small fluctuation 
of the beam range and to know the interaction between a fire ball 
and the Li wall. (Kato, T.). 


6234 (IPPJ—678, pp 40-51) Estimation and 

tion of target gain. Tamba, Moritake; Kawata, Shi eo Ni 
Keishiro. (Institute of Physical and Chemical 

Wako, Saitama, Japan). May 1984. NTIS (US Sales cart 
PC Al13/MF AOl. File Number DE86780446. (CONF- 
8311280—). 

From Collaborating research meeting on particle-beam appli- 
cations to fusion research; Nagoya, Japan (21 Nov 1983). 

The purpose of this paper is to propose a simple method to 
estimate the fusion output energy from the target which is irradiat- 
ed by ion beam and to optimize the target parameters to extract the 
maximum fusion energy. The cryogenic hollow shell target consists 
of three layers of lead (Pb), aluminum (Al) and DT fuel, and makes 
a cannon type of implosion. By using a model that ion beam depos- 
its its energy instantaneously in the Al pusher, and the pusher ex- 
pands adiabatically and homogeneously, the final implosion velocity 
of the fuel can be obtained as a function of the beam energy, the 
target radius, the fuel radius, the thickness of the Pb layer, the 
thickness of the Al layer, and the rate of beam energy deposition in 
the Al layer. Through the empirical laws obtained by simulation, 
the ion temperature and the fusion parameter of the fuel after fuel 
collision at the target center can be derived as the functions of the 
preheat temperature of the fuel, the effective mass of the imploding 
materials, the fuel mass and the implositon velocity. Through the 
ion temperature and the fusion parameters, the average reaction 
rate of the fuel is estimated. Thus, the output thermal energy can 
be obtained. The pellet radius must be decided by considering the 
instability in the pellet. For proton, lithium and lead beams, the op- 
timum values of the parameters were obtained, and the output 
energy was estimated. (Kato, T.). 
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6235 (IPPJ—742, pp 4-13) Investigation of diode phys- 
ics using an annular magnetically insulated ion diode operated 
in long pulse mode. Nakagawa, Yoshiro. (Osaka City Univ., 
J . Research Inst. for Atomic Energy). Au 1983, NTIS 

S "Sales Only), PC A10/MF AOl. File Number 
DE87780021. (CONF-8411273—). 

From 6. collaborating research meeting on development and 
applications of high-power particle beams; Nagoya, Japan (13 Nov 
1984). 

. The diode physics, especially correlation between ion beam 
divergence and irregularities on the cathode surface, of the magnet- 
ically insulated ion diode was investigated by using an annular mag- 
netically insulated ion diode operated in long pulse mode. Experi- 
mentally observed divergence of ion beam, deflection of ion direc- 
tion of motion, spatial non-uniformity of ion beam and large oscilla- 
tion of the intensity of the ion beam in time can be attributed to the 
irregularities of electron sheath or the cathode plasma filamentation 
in the diode gap. 


6236 (IPPJ—742, pp 14-22) Experiments on cryogenic 
pulsed ion sources. Horioka, Kazuhiko; Takahashi, Tsutomu; 
Kuwabara, Hazime; Yoneda, Hitoki; Kasuya, Koichi. 
(Tokyo Inst. of Tech., Japan). Aug 1985. NTIS (US Sales 
Only), PC Al0/MF AOl. File Number DE87780021. 
(CONF-8411273—). 

From 6. collaborating research meeting on development and 
applications of high-power particle beams; Nagoya, Japan (13 Nov 
1984). 

, Newly designed cryogenic diode, whose anode was cooled 
with liquid helium was developed. The anode was cooled down to 
4-5 K, and a hydrogen ice frozen on it was used as a flashover ion 
source. Proton beams of current density 20 A/cm? at 200 kV were 
extracted with high purity and good reproducibility. Surface fla- 
shover processes of low temperature materials were investigated in 
connection with the cryogenic ion sources. Experiments on them 
show the strong influence of temperature on insulation strength. 


6237 (IPPJ—742, pp 23-36) Magnetic insulation in an 
ion diode with toroidal magnetic field. Ishigaki, Ichizo; Kita- 
mura, Akira; Yano, Syukuro. (Kobe Univ. of Mercantile 
Marine, Japan). Aug 1985. NTIS (US Sales Only), PC A10/ 
MF A0O1. File Number DE87780021. (CONF-8411273—). 

From 6. collaborating research meeting on development and 
applications of high-power particle beams; Nagoya, Japan (13 Nov 
1984). 


The effects of the cathode geometry on the insulation char- 
acteristics in a magnetically insulated ion diode with a toroidal 
magnetic field have been studied experimentally. It is found that the 
leakage current of electrons into the anode can be reduced by en- 
closing the anode with a real cathode or with a virtual cathode in 
order to provide a nearly constant electric field around the anode. 
The virtual cathode is formed behind the anode for a diode config- 
uration with a C-shaped real cathode placed only in the front side 
of the anode, and this is confirmed by measurements of the electron 
orbits and the space potential. These diodes predict the ion efficien- 
cy enhanced by a factor of about 2 and the anode damage reduced 
by a factor of 0.4, compared with those in the conventional planar 
diode. 


6238 inbeegge pp 37-51) Pulse power transport to 
reb diode through slender MITL. Sato, Morihiko; Mizui, 
Jun-ichi; Yonezu, Hiroaki; Tazima, Teruhiko. (Nagoya 
Univ., Japan. Inst. of Plasma Physics). Aug 1985. NTIS (US 
Sales y), PC A10/MF AOl1. File Number DE87780021. 
(CONF-8411273—). 

From 6. collaborating research meeting on development and 
applications of high-power particle beams; Nagoya, Japan (13 Nov 
1984). 

Direct electric power input to a pellet might be a most 
simple way for compression in inertial confinement fusion. One of 
crucial questions in this way is how much power can be transport- 
ed to the pellet through a slender self-magnetically insulated trans- 
mission line (MITL) without a large loss. Experimental results 
show that the efficiency of pulse power transport is determined 
from a gap closure time caused by plasma expansion from the 
anode and the cathode surface of the MITL. It implies a shorter 
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voltage pulse width (10 -- 20 ns) is required for the case of a few 
mm gap length to attain a high transport efficiency. 


6239 (IPPJ—742, pp 61-68) Generation of ion beams in 
plasma focus. Yokoyama, Masahiro; Kitagawa, Yoneyoshi; 
Yamada, Yoshiyuki. (Osaka Univ., Suita, Japan. Inst. of 
Laser Engineering). Aug 1985. NTIS (US Sales Only), PC 
A10/MF AOl. File Number DE87780021. (CONF- 
8411273—). 

From 6. collaborating research meeting on development and 
applications of high-power particle beams; Nagoya, Japan (13 Nov 
1984). 

» sins anaieasubila cui wnscauillitim it iii tiiaiate 
beams in plasma focus devices and the models of particle accelera- 
tion and emission mechanism are summarized and reviewed. 


(IPPJ—742, p oe Characteristics of intense 
ao ion beam from dual-current-feed magnetical- 
ly-insulated diode. Sai, E.; Shimotori, Y.; Aga, K.; Masu- 
gata, K.; Ito, M.; Yatsui, K. (Technological Univ. of Na- 
gaoka, Niigata, Japan). Aug 1985. NTIS (US Sales Only), 
aa aha AOl. File Number DE87780021. (CONF- 

From 6. collaborating research meeting on development and 
applications of high-power particle beams; Nagoya, Japan (13 Nov 
1984). 

Experimental studies are presented on characteristics of an 
intense pulsed ion beam that is extracted from a flat or focusing 
type of dual-current-feed magnetically-insulated diodes. Energy 
spectra, proton ratio, divergence angle, and focusing properties are 
studied for various kinds of ion species in several parameter spaces. 


6241 (IPPJ—742, pp 88-101) Time-resolved measure- 
ment of energy and species of an intense pulsed ion beam. 
Matsuzawa, T.; Takahashi, A.; Masugata, K.; Ito, M.; 
Matsui, M.; Yatsui, K. (Technological Univ. of Nagaoka, 
Niigata, Japan). Aug 1985. NTIS (US Sales Only), PC A10/ 
MF AO1., File Number DE87780021. (CONF-8411273—). 

From 6. collaborating research meeting on development and 
applications of high-power particle beams; Nagoya, Japan (13 Nov 
1984). 

, A time-resolvable Thomson-parabola spectrometer is devel- 
oped employing a microchannel plate image-intensifier, which acts 
as a high speed shutter (-- 5 ns) by gating the applied voltage. 
Using such a spectrometer, we have achieved the measurement of 
temporal behavior of beam energy for various ion species of an in- 
tense pulsed ion beam extracted from a dual-current-feed magneti- 
cally-insulated diode. The energy of protons is found to be in a 
good agreement with the diode voltage. 


6242 (IPPJ—742, pp 102-109) Operation at high voltage 
and power brightness of ion beam on conical pinched electron 
beam diode. Matsukawa, Yoshinobu. (Osaka City Univ., 
Japan. Research Inst. for Atomic Energy). Aug 1985. NTIS 
(US Sales Only), PC A10/MF AOl. File Number 
DE87780021. (CONF-8411273—). 

From 6. collaborating research meeting on development and 
applications of high-power particle beams; Nagoya, Japan (13 Nov 
1984). 

, An operation of a conical pinched electron beam diode was 
studied at high anode voltage and a comparison of the power densi- 
ty of the ion beam from the point-like origin at the pinch region of 
this diode was discussed on various types of diode. 


6243 (IPPJ—742, pp 121-127) Simulation of ion-beam 
in MID. Nagamatsu, Tetsu; Kawata, Shigeo; Niu, Keishiro. 
(Tokyo Inst. of Tech., Japan). Aug 1985. NTIS (US Sales 
Only), PC A10/MF° AOl. File Number DE87780021. 

(CONF-8411273—). 

From 6. collaborating research meeting on development and 
applications of high-power particle beams; Nagoya, Japan (13 Nov 
1984). 

, In recent LIB researches, it is considered that the most suita- 
ble system is the Magnetically Insulated Diode (MID) to generate 
the light ion beam. The ion beam and electron motions in MID A- 
K gap are treated in the study. 
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6244 (IPPJ—742, pp 128-137) Numerical analysis for 
current neutralization of rotating light ion beam. Aoki, Ta- 
kayuki; Kawata, Shigeo; Niu, Keishiro. (Tokyo Inst. of 
Tech., Japan). Aug 1985. NTIS (US Sales Only), PC A10/ 
MF AO1. File Number DE87780021. (CONF-8411273—). 
From 6. collaborating research meeting on development and 

applications of high-power particle beams; Nagoya, Japan (13 Nov 
1984 

7 The current neutralization fraction of Rotating LIB injected 
into a low density plasma (about 1 Torr) is investigated numerical- 
ly. The beam space charge is easy to be almost neutralized by a 
redistribution of the background plasma. But if the Larmor radius 
of the plasma electron is much smaller than electron-ion collision 
mean-free-path, the return current induced in the plasma is limited 
to flow by the strong magnetic field associated with the intense 
LIB. Consequently the beam current cannot be neutralized so 
much. In this research, the macroscopic treatment of such a phe- 
nomenon is presented and the possibility of Rotating LIB propaga- 
tion is also considered. 


6245 (IPPJ—742, pp 138-148) Alpha-burning in ICF 
target. Kaki, Kaori; Kawata, Shigeo; Niu, Keishiro. (Tokyo 
Inst. of Tech., Japan). a. 1985. NTIS (US Sales Only), 
PC mO AOl. File Number DE87780021. (CONF- 
8411273—). 

From 6. collaborating research meeting on development and 
applications of high-power particle beams; Nagoya, Japan (13 Nov 
1984). 

, The effect of thermonuclear-product transport in an ICF 
target is usually calculated by two methods in hydrodynamic simu- 
lations of the target implosion. One is based on the diffusion theory 
and the other accurately describes the thermalization process of the 
products. In this research, some achieved points of computation of 
a-burning effect in ICF target are presented through comparisons 
between two results calculated by each method. 


6246 (IPPJ—742, pp 149-164) Target implosion in LIB 
ICF. Kawata, Shigeo; Niu, oe (Tokyo Inst. of Tech., 


Japan). Aug 1985. NTIS (US Sales Only), PC A10/MF 
A01. File Number DE87780021. (CONF-8411273—). 

From 6. collaborating research meeting on development and 
applications of high-power particle beams; Nagoya, Japan (13 Nov 
1984). 

. The LIB transportable window is described for the LIB 
transportation through the Z-discharged plasma channel. The nu- 
merical results of the LIB-target implosion are presented next by 
the computer analyses. Finally, the problem of numerical comput- 
ing method is pointed out and the improved one is also presented. 
By the improved method, the numerical resolution of shock surface 
is improved and the shock is in one mesh. 


6247 (IPPJ—742, pp 165-175) Research for thermal be- 
havior of liquid-metal wall in ICF reactor. Tsuruki, Masaki; 
Kawata, Shigeo; Niu, Keishiro. (Tokyo Inst. of Tech., 
Japan). Aug 1985. NTIS (US Sales Only), PC A10/MF 
A01. File Number DE87780021. (CONF-8411273—). 

From 6. collaborating research meeting on development and 
applications of high-power particle beams; Nagoya, Japan (13 Nov 
1984). 


When an ICF reactor designed, the first wall of the reactor 
chamber is an important problem. In the paper, the thermal behav- 
ior of the liquid metal is investigated for the water fall type reactor. 
The liquid metal is used as the first wall. The safety of this type 
reactor is also discussed. 


6248 (IPPJ—742, P 185-192) Proposal of power plant 
by LIB fusion. Niu, Keishiro. (Tokyo Inst. of Tech., Japan). 
Aug 1985. NTIS (US Sales Only), PC A10/MF A0O1. File 
Number DE87780021. (CONF-8411273—). 

From 6. collaborating research meeting on development and 
applications of high-power particle beams; Nagoya, Japan (13 Nov 
1984). 

; A power plant which generates the output electric power of 
0.8 GW is proposed here by using LIB fusion reactor. The target 
of LIB is biased by -1 MV in order to concentrate the ion beams on 
the target surface. Inside of the rotating reactor vessel is filled by 
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the flibe which is used as the coolant and the tritium breeder. The 
flibe is chemically inactive and is easier for handling than the pure 
liquid lithi 


6249 (IPPJ—742, pp 52-60) Geometric compression of 
hollow cylinder in a coaxial relativistic electron beam diode. 
Mizui, J.; Sato, M.; Yonezu, H.; Tazima, T. rn Univ., 
Japan. Inst. of Plasma Physics). Aug 1985. NTIS (US Sales 
Only), PC A10/MF A0Ol. File Number DE87780021. 
(CONF-8411273—). 

From 6. collaborating research meeting on development and 
applications of high-power particle beams; Nagoya, Japan (13 Nov 
1984). 

' This work deals with dynamic behaviors of a hollow cylin- 
drical electrode, which are observed optically in a coaxial diode 
with circular-pinched electron flow. A new diode is proposed 
which is made up of concentric cylinders with two feeders at either 
end. Two parapotential currents flow from both the ends to a cen- 
tral part in the diode space. The electron flows are pinched in a 
ring shape on the part of a positive electrode surface, thus irradiat- 
ing it symmetrically. When a positive voltage is supplied to the 
outer electrode, the electron-heated plasma is blown off from the 
outer surface to the inner one and stagnation pressure can compress 
the inner hollow cylinder because of a narrow space of the diode. 
An observation is first made on plasma emission from the interior 
of the thin hollow cylinder electrode supplied with voltage of 
either polarity. Diode voltage, current, and impedance are meas- 
ured, and dynamic behaviors of plasma emission are examined 
based on shtreak mode photographs. Relations between the thick- 
ness of the inner nickel hollow cylinder and two characteristic 
times, i.e. diode shorting time and collapse time, are also observed, 
and results obtained are discussed. (Nogami, K.). 


6250 (JAERI-M—85-125, pp get Fk Fusion research 
with muonic atoms. Present status and future ~~ in 
Japan. Nagamine, Kanetada. (Tokyo Univ., Ja 
Science Lab.). Aug 1985. NTIS (US Sales Only), PC / Al5/ 
MF AO1. File Number DE87780024. (CONF- 8501 100—). 
From 1. joint seminar on atomic physics, solid state physics 
and material science in the energy region of tandem accelerators; 
Tokai, — Japan (9 Jan 1985). 

The research of muon-catalyzed nuclear fusion has a long 
history initiated by the work of Sakharov and Frank in 1947. The 
present rush of research activities has been triggered by the discov- 
ery of resonant formation process in (dd) and (dt) carried out by 
Russian group. The main interest of this muoncatalyzed nuclear 
fusion study is the physical interest associated with a Coulomb few 
body problem and a possibility in the application to real energy 
production. The principle of muoncatalyzed nuclear fusion is ex- 
plained for the case of negative muons injected into a mixture of D2 
and To. In the nuclear fusion process of (dtu), high temperature is 
not required at all, and the fusion process proceeds at low tempera- 
ture by the aid of negative muon screening of d-t Coulomb interac- 
tion. The rate constant in d-t muon-catalyzed nuclear fusion, further 
details of d-t muon-catalyzed nuclear fusion towards energy pro- 
duction and enhanced energy production by laser muon catalyzed 
nuclear fusion are discussed. The future experimental research is 
shown. (Kako, I.). 


6251 (JAERI-M—85-125, pp 256-266) Development of 
defect structures and analysis of defect processes in D-T neu- 
tron irradiated materials. Kiritani, Michio. (Hokkaido Univ., 
Sapporo, eee Faculty of ee Aug 1985. NTIS 
(US Sales Only), PC A15/MF AOl. File Number 
DE87780024. (CONF-8501100—). 

From 1. joint seminar on atomic physics, solid state physics 
and material science in the energy region of tandem accelerators; 
Tokai, Ibaraki, Japan (9 Jan 1985). 

Irradiation of a variety of metals with D-T fusion neutrons 
and observation of defect structures have been performed to obtain 
a unified understanding of defect processes involved in damage 
structure evolution from irradiations that generate large cascades. 
The maximum separation of interstital atoms from the vacancy rich 
zone is measured. Vacancy type defect clusters form groups reflect- 
ing the damage with sub-cacades, and the three-dimensional config- 
uration of sub-cascades is disclosed. Effective collision cross-section 
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to produce defect clusters is estimated, and damage efficiency is ob- 
tained. Variation of point defect processes is discussed based on the 
variation of the stability of small clusters. The roles of free intersti- 
tials released from cascade zones are clearly understood from a 
comparison of bulk specimen with thin foils. The necessity of dy- 
namical effect from collisions on the defect cluster formation is 
concluded and its mechanism is discussed. 


6252 (JAERI-M—85-125, pp an Irradiation effect 
6 ee ea ae 
Yoshinobu; Watanabe, Hitoshi; Ma‘ Hisayuki. — 
Atomic Energy Research Inst., Tokai, ai Tosca Tokai 
search Establishment). — 1985. NTIS (US Sales = 
PC A15/MF AOl. File Number DE87780024. (CO: 
8501100—). 

From 1. joint seminar on atomic physics, solid state physics 
and material science in the energy region of tandem accelerators; 
T J 9 Jan 198 

os Dae onde g a ime mandidate of tritium breeding blan- 
ket material for an experimental fusion reactor designed at Japan 
Atomic Energy Research Institute. During the operation of the 
fusion reactor, severe irradiation damage will be caused in LigO by 
neutrons with energy up to 14 MeV, tritons of 2.7 MeV and helium 
ions of 2.1 MeV produced by Li-6 (n, a) H-3 reaction. Recently, 
the swelling of sintered LieO pellets was observed in a fast neutron 
irradiation test using a FBR, EBR-2. In the formation of irradiation 
defects in LigO, oxygen atoms are displaced as one kind of primary 
knock-on atoms (PKAs) by the fast neutrons, tritons and helium 
ions due to the reaction. Therefore, oxygen ion irradiation is essen- 
tial to investigate the formation of defects. In this study, the forma- 
tion process and the fundamental properties of the irradiation de- 
fects in Li,O, irradiated directly with oxygen ions as one kind of 
PKAs, were investigated by optical absorption and electron spin 
resonance (ESR) methods. The experiment and the results are re- 
ported. The electron excitation process seemed to play an impor- 
tant role in the formation of defects in LixkO. The recovery behav- 
ior of the defects was also examined. (Kako, I.). 


6253 (JAERI-M—85-125, pp 297-303) Radiation 
damage in high-energy-ion irradiated stainless steel. Shiraishi, 
Kensuke. (Japan Atomic Energy Research Inst., Tokai, 
Ibaraki. Tokai Research Establishment). Aug 1985. NTIS 
(US Sales Only), PC Ai5/MF AOl. File Number 
DE87780024. (CONF-8501100—). 

From 1. joint seminar on atomic physics, solid state physics 
and material science in the energy region of tandem accelerators; 
Tokai, aa, Japan (9 Jan 1985). 

The irradiation of high energy heavy ions is useful to simu- 
late the neutron irradiation damage of fusion reactor materials. 
However, uneven damage distribution occurs in the ion irradiation. 
The information on the ion range and depth-dependent damage 
causing is essential for the data analysis in the simulation study. In 
the interpretation of the microstructure induced by irradiation, the 
influence of specimen surface, the damage gradient along ion path, 
and the implantation of bombarding ions. Furthermore, helium and 
other inert gas influence the radiation-induced microstructure. This 
report provides the summary of the experimental study on the mi- 
crostructural observation of the 316 stainless steel irradiated with 
heavy ions. The solution-annealed samples were irradiated by He, 
C, N and Ar ions accelerated with a tandem accelerator and a 2 
MV Van de Graaf in JAERI, and the Riken heavy ion linac and a 
cyclotron in the Institute of Physical and Chemical Research. The 
microstructure along ion path was examined with transmission elec- 
tron microscopes of JEM-1000 D operating at 1 MV and JEM-200 
A at 200 kV. The irradiation at high temperature and at ambient 
temperature, and the post-irradiation annealed microstructure is re- 
ported. (Kako, I.). 


6254 (JAERI-M—85-165) Study on a multi-component 
palladium alloy membrane for the fusion fuel cycle. Material 
test-II; sean solubility, *He release characteristics. Yo- 
shida, Hiroshi; Okuno, Kenji; Nagasaki, Takanori; Noda, 
em Ishii, Yoshinobu; Takeshita, Hidefumi. (Japan Atomic 

Research Inst., a Japan Atomic Energy Re- 
ri Inst., Naka, Ibaraki. Naka Fusion Research Establish- 
ment). Nov 1985. 29p. (In Tar ese). NTIS (US Sales Only), 
PC A03/MF A0O1. File Number DE87700075. 


alloy(Pd-25Ag.Au.Ru). The excellent ‘ and 
mechanical properties of evecare seer nm Anoop 
confirmed by authors’ previous study. Based on the present study, 
this alloy membrane has high resistivity to the hydrogen embrittle- 
ment, and swelling and fracture due to the helium bubble formation 
under the practical operating conditions of the diffuser. 


(JAERI-M—85-178) Conceptual design study of 
quasi-steady state fusion experimental reactor 
2. FY 1984. Japan Atomic 


Dec 1985. 8 (In Japanese). 
A99/MF ‘aol ie Number DE8 


pulsed operation sce- 
ee ae ee 
gated in view of thermo-mechanical design of the in-vessel compo- 
nents. 


6257 (JINR—E-1-85-547) Use of a me a NE- 


(USSR). Lab 
. NTIS bg Sales Only), ‘PC A02/MF AO0O1. 
File Number 86704 
Submitted to the aa Acta Phys. Pol. . 
Use of a large-volume scintillator for investigations of the 


of the matrix element of the reaction. 6 refs.; 3 figs. 


6258 ae FRC formation experiments with 
tearing reconnection on the FRX-C/LSM device. Rej, D.J.; 
Hugrass, W.N.; Sean, aA. Siemon, R.E. (Los Alamos 
National Lab., NM (USA)). 1986. Contract W-7405- 
ENG-36. 52p. "NTIS, PC A04, A01; 2; GPO Dep. File 
Number DE87002245. 





Field-reversed configuration (FRC) formation studies per- 
formed on the FRX-C/LSM device during February and March 
1986 are documented. its were restricted to the tearing- 
reconnection mode of formation at 10 mtorr deuterium fill pressure. 
Magnetic tearing was driven with 0.3-m-long, 0.66-m-id passive end 
mirrors mounted on a @-pinch coil with a 1.4-m-long, 0.76-m-id 
central section. Typical plasma densities and tem; were anti 
n aw 2 x 10° cm™® and 200 = T/sub e/ + T/sub i/ = 450 eV, 
respectively. Two were varied: the magnitude of the re- 
versed-bias B-field, 0.5 = B/sub b/ = 1.4kG, and the time interval 
A tau/sub PI/ (set at either 5, 12, or 30 ys) between preionization 
and the initiation of the main discharge. As B/sub b/ was increased 
the axial shock and radial swelling after reconnection became 
stronger with transient plasma elongations decreasing from 3 to 1. 
The inferred trapped poloidal flux PHI/sub p/ increased with B/ 
sub b/, while at a given B/sub b/, the maximum PHI/sub p/ was 
obtained at the shortest A tau/sub PI/. The normalized separatrix 
radius x/sub s/, at the start of the equilibrium phase varied from 
0.35 to 0.65 and PHI/sub p/ ranged between 2 and 20 mWb. The 
upper value of PHI/sub p/ is about 4times larger than that 
achieved in FRX-C with a 0.5-m-id coil; however, the longest flux 
confinement times, tau/sub PHI/ = 100yus, were obtained only at 
small PHI/sub p/. 


6259 (LBL—22233) Helically linked mirror arrange- 

= Ranjan, P. (Lawrence Berkeley Lab., CA (USA)). 

i986. ” Cinna ACO3-76SF00098. 115p. NTIS, PC 
06/MF A01; 1; GPO Dep. File Number DE87001883. 

A scheme is described for helical linking of mirror sections, 
which endeavors to combine the better features of toroidal and 
mirror devices by eliminating the longitudinal loss of mirror ma- 
chines, having moderately high average 8 and steady state oper- 
ation. This scheme is aimed at a device, with closed magnetic sur- 
faces having rotational transform for equilibrium, one or more axi- 
symmetric straight sections for reduced radial loss, a simple geo- 
metrical axis for the links and an overall positive magnetic well 
depth for stability. We start by describing several other attempts at 
linking of mirror sections, made both in the past and the present. 
Then a description of our helically linked mirror scheme is given. 
This example has three identical straight sections connected by 
three sections having helical geometric axes. A theoretical analysis 
of the magnetic field and single-particle orbits in them leads to the 
conclusion that most of the passing particles would be confined in 
the device and they would have orbits independent of pitch angle 
under certain conditions. Numerical results are presented, which 
agree well with the theoretical results as far as passing particle 
orbits are concerned. 


6260 (UCID—20819) MFTF-B PACE tests and final 
cost report. Krause, K.H.; Kozman, T.A.; Smith, J.L.; 
Horan, R.J. (eds.). (Lawrence Livermore National Lab., CA 
(USA)). Oct 1986. Contract W-7405-ENG-48. 326p. NTIS, 
PC A15/MF A011; 1; GPO Dep. File Number DE87002340. 

The Mirror Fusion Test Facility (MFTF-B) construction 
project was successfully completed in February 1986, with the con- 
clusion of the Plant and Capital Equipment (PACE) Tests. This 
series of tests, starting in September 1985 and running through Feb- 
ruary 1986, demonstrated the overall machine capabilities and spe- 
cial facilities accomplishments for the Mirror Fusion Test Facility 
Project. 


6261 (UCLA/PPG—1012) Plasma-Materials Interac- 
tions (PMI) and High-Heat-Flux (HHF) t research 
and development in the US Fusion Conn, R.W. 
(California Univ., Los Angeles (USA). Center for Plasma 
Physics and Fusion Engineering). Oct 1986. Contract FG03- 
86ER52130. 28p. NTIS, PC A03/MF A0Ol1; 1; GPO Dep. 
File Number DE87002341. 

Plasma particle and high heat fluxes to in-vessel components 
such as divertors, limiters, RF launchers, halo plasma scrapers, 
direct converters, and wall armor, and to the vacuum chamber 
itself, represent central technical issues for fusion experiments and 
reactors. This is well recognized and accepted. It is also well rec- 
ognized that the conditions at the plasma boundary can directly in- 
fluence core plasma confinement. This has been seen most dramati- 
cally, on the positive side, in the discovery of the H-mode using 
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divertors in tokamaks. It is also reflected in the attention devoted 
worldwide to the problems of impurity control. Nowadays, impuri- 
ties are controlled by wall conditioning, special discharge cleaning 
techniques, special coatings such as carbonization, the use of low-Z 
materials for limiters and armor, a careful tailoring of heat loads, 
and in some machines, through the use of divertors. All programs, 
all experiments, and all designers are now keenly aware that PMI 
and HHF issues are key to the successful performance of their ma- 
chines. In this brief report we present general issues in Section 2, 
critical issues in Section 3, existing US PMI/HHF experiments and 
facilities in Section 4, US International Cooperative PMI/HHF ac- 
tivities in Section 5, and conclude with a discussion on major tasks 
in PMI/HHF in Section 6. 


6262 Propagation of intense ion beams across a plasma- 
filled magnetic cusp. Busby, K.O.; Greenly, J.B.; Hammer, 
D.A.; Nakagawa, Y.; Pedrow, P.D. (Laboratory of Plasma 
Studies, Cornell University, Ithaca, New York 14853). Jour- 
nal of Applied Physics; 60: No. 12, 4095-4101(15 Dec 1986). 

Preionized plasma has been compared with vacuum and with 
neutral gas as a medium for the propagation of intense ion beams 
across magnetic fields. Two cusp-injection ion ring experiments 
have been used to study the effectiveness of these three cusp-fill 
media for space-charge neutralization, as shown by the subsequent 
spreading of the injected rings. In the ion ring experiment a approx. 
<100-ns ion beam was injected into —20-eV plasma fills of approx. 
<107/cm$, giving much better propagation than vacuum, but not 
as good as 100-mTorr He gas. In the long-pulse ion ring experiment 
with approx. >200-ns beam rise time, plasma fill and vacuum gave 
similar propagation. The results suggest that for complete neutral- 
ization of space charge in ion beams propagating across magnetic 
fields, background media musi be provided to meet certain mini- 
mum requirements of conductivity and collisionality which depend 
upon the beam current and rise time. 


Coatings in magnetic fusion devices. Smith, M.F.; 
Whitley y, J.B. (Sandia National Laboratories, Albuquerque, 
New Mexico 87185). Journal of Vacuum Science and Tech- 
nology, A: Vacuum, Surfaces, and Films; 4: No. 6, 3038- 
3045(Nov 1986). Contract AC04-76DP00789. 

Coated surfaces have been exposed to plasmas in several 
magnetic confinement fusion devices, including Alcator-C, DIVA, 
Doublet-III, ISX-B, JET, JFT-2, JIPP T-Il, JT-60, PDX, 
TEXTOR, TFTR, and ZT-40. Chemical vapor deposited coatings 
of titanium carbide (TiC) have been most extensively tested and 
have had mixed results. Preliminary experiments with in situ depo- 
sition of thin carbon films inside tokamaks have also been per- 
formed, and the results look promising. This review paper summa- 
rizes the operational history of coatings in present generation fusion 
devices and discusses some of the coating successes and failures 
that have been observed. Some areas of coating research that are 
potentially interesting for future fusion devices are also briefly dis- 
cussed. 


Application of structural-mechanics methods to the 
Guiewit tenet semieipaianer Salen Gbtes (MFTF-B). Kar- 
penko, V.N.; Ng, D.S. (Lawrence Livermore National Lab., 
CA, USA). "Nuclear Engineering and Design/Fusion; 4: No. 
1, 1-10(Oct 1986). Contract W-7405-ENG-48. 

The Mirror Fusion Test Facility (MFTF-B) at Lawrence 
Livermore National Laboratory, requires state-of-the-art structural 
mechanics methods to deal with access constraints for plasma heat- 
ing and diagnostics, alignment requirements, and load complexity 
and variety. Large interactive structures required an integrated ana- 
lytical approach to achieve a reasonable level of overall system op- 
timization. The Tandem Magnet Generator (TMG) creates a 
magnet configuration for the EFFI calculation of electromagnetic- 
field forces that, coupled with other loads, form the input loading 
to magnet and vessel finite-element models. The analytical results 
provide the data base for detailed design of magnet, vessel, founda- 
tion, and interaction effects. 
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6265 Thermal fatigue tests of a prototype beryllium lim- 


iter for jet. Watson, R.D.; Whitley, J.B. (Sandia National 

Labs., Albuquerque, NM, "USA). Nuclear Engineering and 

Design Fusion 4: No. 1, ‘49-60(Oct 1986). Contract AC04- 
6DP00789. 


Beryllium is ax attractive alternative to graphite for use as 
armor material for plasma interactive components in fusion devices 
because of its low atomic number, high strength, and good compat- 
ibility with hydrogen. However, beryllium is susceptible to damage 
from cyclic thermal stresses because of its high elastic modulus and 
thermal expansion coefficient. We have performed 2-D elastic-plas- 
tic finite element stress analyses of prototype beryllium limiter tiles 
for the JET project that are exposed to a surface heat flux of 250 
W/cm/sup 2/ for 15 second pulses. Plastic deformation was pre- 
dicted to occur at the heated surface during both the heating and 
cooling phases of the cycle, thereby causing cyclic plastic strain. 
We also performed thermal fatigue tests using a rastered electron 
beam to apply the heat load to prototype limiter specimens. After 
10,000 thermal fatigue cycles, the only damage of the beryllium tile 
was microcracking of the heated surface. The depth of this micro- 
cracking, 4mm, corresponds closely to the calculated depth of 
cyclic plastic strain. These favorable results show that the operating 
conditions for the JET limiter design can be extended into the 
regime of cyclic plastic deformation without causing overall struc- 
tural failure, despite the formation of thermal fatigue cracks. 


6266 Residual stresses in bonded armor tiles for in- 
vessel fusion components. Blanchard, J.P.; Watson, R.D. 
(California Univ., Los Angeles, USA. Dept. of Mechanical, 
Aerospace and Nuclear Engineering; Sandia National Labs., 
Albuquerque, NM, USA). Nuclear Engineering and Design/ 
Fusion; 4: No. 1, 61-66(Oct 1986). Contract AC04- 
76DP00789. 

The residual stresses in a bonded tile/substrate structure 
were analyzed using both analytical and finite element methods. 
Beam theory and 2-D elasticity solutions were compared and the 
latter was found to be more accurate, due to inadequate boundary 
conditions used in beam theories. Agreement between variational 
elasticity and finite element solutions was favorable, but the in- 
creased flexibility of finite element codes makes them superior 
when non-linear problems are considered. The response of the cal- 
culated stress states to changes in various model dimensions and 
material parameters was studied parametrically. In general, dimen- 
sional changes were found to be significant only for short, thin 
tiles. 


6267 Design and performance of FRX-C/T: A compact 
toroid translation experiment. Gribble, R.; Carroll, T.; 
Kewish, R.; Reass, W.; Rej, D.; Webster, R.; Yavornik, E. 
(Los Alamos National. Lab., Los Alamos, NM 87545). pp 
1155-1158 of Proceedings of the 11th symposium on fusion 

engineering. Piscataway, NJ; IEEE Service Center (1986). 
(CONF-851102—). 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

The FRX-C/T experiment is a combination of the FRX-C 
@-pinch, which forms field-reversed configuration (FRC) compact 
toroids, with a dc solenoid section, where the FRC (typical plasma 
parameters of n = 1-3 x 10/sup 15/ cm/sup -3/, T/sub e/+T/sub 
i/ = 0.2-0.7 keV, tau/sub E/ ~ 100 ps) is translated and trapped in 
an axial de guide field B/sub 0/. The experiment combines pulsed, 
high-voltage technology for the @-pinch formation region with a 
dc energized magnet set for the translation section. Five stainless 
steel tank modules form the translation vacuum chamber. A B/sub 
0/ field of = 8kG is generated by the thirty-nine water-cooled pan- 
cake magnets of the dc magnet set that is mounted concentric with 
the vacuum vessel. A dc magnetic mirror (ratio = 5) is at the end 
of the translation region. The dc magnets are powered by a com- 
puter controlled and monitored 0.3 kV, 2.5 MW dc power supply. 
A computer monitored 78 channel digital thermal switch system 
and 128 channel analog thermistor system ensure that the coils do 
not overheat. 


6268 Design, construction, and electrical test results of 
dual phase controlled multi-megawatt oscillators for " oscillat- 
ing field current drive” on ZI40M. Reass, W.A.; Gribble, 
Alamos, NM £7545), pp 12141217 of Proceed ieee 

Os, oO) of the 
11th symposium on Gun engin Piscataway, NJ; 
IEEE Service Center (1986). (CONF-851102—). 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

This paper provides the design and construction details and 
the electrical test results of 1 kHz, 10 MW and 20 MW phase con- 
trolled class D or E driven oscillators. To test the concept of oscil- 
lating field current drive, the 10 MW oscillator is directly coupled 
to the toroidal field (TF) circuits; the 20 MW oscillator to the po- 
loidal field (PF) circuits. By maintaining the proper phase angle be- 
tween PF and TF oscillators, theory shows that for reversed field 
pinch plasmas, discharges can be sustained without expenditure of 
mean magnetizing (or drive) flux. Each oscillator consists of an L~C 
tank circuit driven by 20 parallel ML8618 magnetically beamed 
triodes. Each circuit can provide up to 45 MVAR of tank circulat- 
ing power when driven at its maximum rating. For the 10 MW and 
20 MW load power requirements, 450 kK‘, 22 kV B + capacitor 
banks will provide for over a 10 mS oscillating envelope. To con- 
trol phase and amplitude, the grid drive waveform timing and con- 
duction angle of the output tubes are changed. Each driver circuit 
consists of a fiber optic controlled hot deck with 2 ML8618s in a 
cathode follower configuration. 


6269 Recondensation of vaporized material in the cas- 
cade ICF reactor. Hogan, W.J.; Peterson, R.R. (Lawrence 
Livermore National Lab., P.O. Box 5508, L-480, Livermore, 
CA 94550). pp 1080-1085 of Proceedings of the 11th sympo- 
sium on fusion engineering. Piscataway, NJ; IEEE Service 
Center (1986). (CONF-851102—). Contract W-7405-ENG- 
48. 


From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

In the Cascade inertial fusion reactor, the innermost blanket 
zone consists of solid granules of C or BeO. The X rays from a 
fusion pulse of 300 MO will vaporize up to 1 kg of material. The 
temperature of this vaporized material may reach 1 to 2 electron 
volts. The CONRAD code was used to calculate the energy and 
mass exchange between this hot plasma and the cold wall until 
complete recondensation of the material reduces the chamber parti- 
cle density to 3 x 10/sup 15/ cm/sup -3/, which is required for 
propagation of the next laser pulse. The authors calculations indi- 
cate that recondensation times are in the few to tens of milliseconds 
range even if only the first layer of granules is available for recon- 
densation. Gas flow calculations indicate that several layers of 
granules should be available for recondensation. They discuss phe- 
nomenology, not currently in the CONRAD model, that could lead 
to increased recondensation times. 


6270 Fission reactor sources for fusion materials testing. 
Stubbins, J.F.; Miley, G.H.; Zerguini, T.H.; Micklich, B.J.; 
Ermi, A.; Zuckerman, D.; Perrin, M.; Davis, J.W. (Nuclear 
Engineering Program, Univ. of Illinois, 214 NEL, 103 
South Goodwin Ave., Urbana, IL 61801). pp 1063-1066 of 
Proceedings of the lith symposium on fusion engineering. 
~_ On ) NJ; IEEE Service Center (1986). (CONF- 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

A comprehensive survey of fission reactors for potential ap- 
plication as sources for testing fusion reactor materials has been 
performed in connection with a much larger study for the develop- 
ment of a fusion reactor materials data base. A range of experimen- 
tal reactors, both in this country and abroad, were surveyed to as- 
certain if they could be used to perform irradiation of three alloys 
(HT-9, PCA, and V-15Cr-5Ti) of high interest for fusion reactor 
construction. In addition, a selected group of breeder materials 
were identified for inclusion in the fission reactor testing. The study 
included implications for subcomponent testing since the primary 
goal of the larger program was to identify a series of small scale 
tests where interactive materials properties effects could be studied. 
The conclusion of this study is that fission reactor sources are nec- 





essary for fusion reactor materials testing, and that such sources are 
presently available. 


Sele 6 oe a? 
Cook, D.L. (Sandia National Labs., el eecees NM 
ne PP 984-987 of Proceedings of the 11 


et OONE Piscataway, NJ; IEEE ie 
Center se INF-851102—). Contract AC04- 
et 1. symposium on 


i problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

PBFA II is a 100 TW pulsed power accelerator being con- 
structed for use in the Light Ion Fusion Program. The objective of 
PBFA II is to accelerate and focus upon and ICF target, a lithium 
beam with sufficient energy, power, and power density to perform 
ignition scaling experiments. PBFA II is progressing on or ahead of 
schedule for its first multimodule shot to be completed before Janu- 
ary 31, 1986. In the first shot, the accelerator will be fired at 70% 
of its full design energy level into an Applied-B ion diode. Follow- 
ing a period devoted to accelerator characterization and optimiza- 
tion in 1986, beam generation and focusing studies will be empha- 
sized. The authors anticipate that with success in these areas, 
PBFA II will be able to provide a focused lithium beam with ap- 
proximately 100 TW of power and 1-1.5 MJ of energy for investi- 
gating ignition of a small thermonuclear fuel mass in the laboratory. 
This paper describes the PBFA II design, its present status, and 
future plans in further detail. 


6272 Neutron activation in Cascade: the BeO/LiAlO/ 
sub 2/ case. Meier, W.R. (Lawrence Livermore National 
Lab., P.O. Box 5508, L-480, Livermore, CA 94550). pp 
1028-1032 of Proceedings of the 1ith symposium on fusion 
engineering. Piscataway, NJ; IEEE Service Center (1986). 
(CONF-851102—). Contract 'W-7405-ENG-48. 

From 11. symposium on i problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

Neutron activation calculations have been carried out for the 
Cascade inertial confinement fusion reactor concept. The Cascade 
chamber features a flowing granular blanket which consists of a 
carbon surface layer, a BeO multiplier, and a LiAlO/sub 2/ breed- 
er. The blanket, with an effective thickness of 0.5 m, shields the 
chamber structural wall, which is made out of silicon carbide. A 
borated water shield surrounds the chamber. The results of the neu- 
tron activation calculations for Cascade indicate that the activity is 
significantly less than in recent magnetic fusion reactor designs. 
The activity at shutdown is dominated by /sup 24/Na, which is 
produced by (n,a) reactions with Al. The shutdown decay heat, 
which is also dominated by /sup 24/Na, can be dissipated by ther- 
mal radiation so that active shutdown cooling is not required to 
prevent melting of the blanket materials or chamber structures. In 
order to qualify for shallow land burial, both the BeO and LiAlO/ 
sub 2/ require significant dilution; the BeO is limited by /sup 14/C, 
while LiAlO/sub 2/ is limited by /sup 39/Ar and /sup 26/Al. 


6273 An investigation of the cryogenic mechanical prop- 
erties of low thermal-expansion superalloys. Summers, L.T.; 
Dalder, E.N.C. (Lawrence Livermore Lab., Livermore, 
CA). pp 73-80 of Advances in cryogenic engineering: Mate- 
rials, Vol. 32. Reed, R.P.; Clark, A.F. New York, NY; 
Plenum Press (1986). (CONF-850814—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 a 

Four Fe-based superalloys, JBK-75, Incoloy 903, Incoloy 
905, and Incoloy 909 were evaluated as tube materials for ICCS 
NbsSn superconductors. Evaluation consisted of 4-K tensile and 
elastic-plastic fracture-toughness testing, and a microstructural char- 
acterization of unwelded and autogenously gas-tungsten-arc welded 
sheet given a simulated postweld processing treatment of 15% cold 
reduction by rolling followed by a NbsSn-reaction heat treatment 
of 96 hours at 700 °C plus 48 hours at 730 °C. Results indicate that 
JBK-75 and Incoloy 903 showed satisfactory combinations of 
strength and toughness for ICCS tube use requiring long NbsSn-re- 
action heat treatments. Incoloy 905 welds and 909 showed unac- 
ceptable fracture toughness. Results are discussed in terms of mi- 
crostructural changes caused by the extended NbsSn-reaction heat 
treatment. 
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6274 Cryogenic mechanical properties of high-manga- 
nese steel weldments. Chan, J.W.; Morris, J.W. Jr. (Law- 
rence Berkeley Lab., Univ. of California, Berkeley, CA). Bere 
97-102 of Advances in cryogenic engin 
Vol. 32. Reed, R.P.; Clark, A.F. iow Yer . NY: Plass Plenum 
Press (1986). (CONF-850814—). 
From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 
The structural alloys used in fusion reactor magnets of the 
next generation are required to have a 4.2 K yield strength and 
fracture toughness combination superior to that of alloys used cur- 
rently. An alloy of nominal composition 18Mn-5Ni-16Cr-0.22N 
after proper thermomechanical treatment approaches the JAERI 
projected requirements and exceeds the proposed U.S. requirements 
for 4.2 K yield strength and fracture toughness in the base metal. 
However, the properties in the welded condition are still uncertain. 
This work investigates the effect of autogenous GTAW on the 
cryogenic properties of this alloy. It was found that the 4.2 K yield 
strength of the weld can be increased through the addition of nitro- 
gen to a 75% He/25% Ar shield gas; specifically, a yield strength 
comparable to that of the base metal was achieved for a 6 vol% 
nitrogen addition. Fracture toughness data are still preliminary; 
however, autogenous welds made on this alloy approach the U.S. 
requirements for both yield strength and KIc. 


6275 Improvements in the weldability of a 
tor sheath material. Summers, L.T.; Morris, J.W. Jr. (Law- 
rence Livermore Lab., Livermore, ‘CA). pp 103-109 of Ad- 
vances in cryogenic engineering: materials, Vol. 32. Reed, 
R.P.; Clark, A.F. New York, NY; Plenum Press (1986). 
(CONF-850814—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 

This paper investigates the effects of chemistry and heat 
treatment variation on the 4-K tensile properties of A-286, a candi- 
date sheath material for force-cooled superconductors. Currently, 
full use of A-286 and similar superalloys is limited by the observed 
low yield and ultimate tensile strengths in the welded and aged 
condition. The low strength is shown to be associated with the for- 
mation of precipitate-free-zones as a result of alloying-element seg- 
regation during weld pool solidification. It has been determined 
that minor modifications of the weld-metal chemistry by the addi- 
tion of Ti reduce precipitate-free-zone formation, resulting in 
matching weld-metal and base-plate strengths at 4 K. Furthermore, 
nucleation of the ’ hardening phase has been found to be a strong 
function of temperature and composition. Modified heat-treatment 
schedules have been determined that are amenable to superconduc- 
tor fabrication and that resulted in increased weld hardening and 
improved 4-K tensile properties. 


6276 Influence of damage on performance 
woven laminates at low temperatues. Kriz, R.D.; Muster, 
W.J. (National Bureau of Standards, Boulder, CO). pp on 
144 of Advances in cryogenic engineering: eae Ve 
32. Reed, R.P.; Clark, A.F. New York, NY; Plenum aa 
(1986). (CONF-850814—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 

Large quantities of nonmetallic woven composites will be 
used in magnetic fusion energy structures at low temperatures. We 
predicted and measured the influence of crack formation on the me- 
chanical performance of standard glass/epoxy laminates (G-10CR, 
G-11CR) at low temperatures. From experiments with tension 
loads, we studied the formation of damage as a collection of fiber 
breaks, fiber bundle cracks, and delaminations between adjacent 
fiber bundles. We measured fiber bundle cracks in the laminate inte- 
rior and individual fiber fracture at the laminate edges. We discov- 
ered that the sequence and type of damage control the discontinu- 
ities (“knees”) in the load-deformation (stress-strain) diagrams. We 
found that G-11CR has two knees and three distinct moduli, where- 
as G-10CR has only two moduli and a single knee at a lower strain 
than G-11CR. Decrease in moduli measured near the knees com- 
pared well with predictions from a finite element model. 
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6277 Screening the performance of organic insulators 
under cryogenic neutron irradiation. Kasen, M.B.; Leng 
R.B. (National Bureau of Standards, Boulder, CO). pp 153- 
159 of Advances in cryogenic engineering: Gn » Vol. 
32. Reed, R.P.; Clark, A.F. New York, NY; Plenum Press 
(1986). (CONF-850814—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 

Specimens and test procedures are being developed for de- 
termining the significant parameters influencing resistance of organ- 
ic insulators to neutron irradiation at 4 K. The specimens are 3.2- 
mm-diameter rods of exceptionally high quality produced by a 
method allowing a large number of experimental variables to be 
evaluated. Flexural and torsional shear tests performed with these 
specimens indicate that such tests will be useful in studying cryo- 
genic neutron irradiation damage to the fiber-matrix interface. Re- 
sults of 76-K tests on unreinforced and glass-fiber reinforced epoxy 
and polyimide materials are presented. 


Compressive properties of silica aerogel at 295, 76, 
a 20K. Arvidson, J.M.; Scull, L.L. (National Bureau of 
Standards, Boulder, CO). pp v of Advances in cryogenic 
engineering: materials, Vol. 32. Reed, R.P.; Clark, A.F. 
New York, NY; Plenum Press (1986). (CONF- -850814—). 
From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 
Specimens of silica aerogel were tested in compression at 
295, 76, and 20 K in a helium gas environment. The properties re- 
ported include Young’s modulus, the proportional limit, and yield 
strength. Compressive stress-versus-strain curves at these tempera- 
tures are also given. A test apparatus was developed specifically to 
determine the compressive properties of low strength materials. To 
measure specimen strain a concentric, overlapping-cylinder, capaci- 
tance extensometer was developed. This frictionless device has the 
capability to conduct variable temperature tests at any temperature 
from 1.8 to 295 K. Results from the compression tests indicate that 
at low temperatures the material is not only stronger, but tougher. 
During 295-K compression tests, the samples fractured and, in some 
cases, crumbled. After 76- or 20-K compression tests, the specimens 
remained intact. 


6279 Creep of 304 LN and 316 L stainless steels at 
cryogenic temperatures. Roth, L.D.; Dalder, E.N.C.; Ker- 
shaw, R.P.; Manhardt, A.E. (Westinghouse R&D Center, 
Pittsburgh, ’PA). pp 369-376 of Advances in cryogenic engi- 
neering: materials, Vol. 32. Reed, R.P.; Clark, A.F. New 
York, NY; Plenum Press (1986). (CONF. -850814—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 

Creep behavior of Type 304 LN plate and 316 L shielded- 
metal-arc (SMA) deposited stainless weld metal was investigated at 
4 K. Testing was performed at constant load in a creep machine 
with a cryostat designed for stability. Both transient and steady- 
state creep were observed during tests lasting over 200 h. Steady- 
state creep rates were much greater than expected from extrapola- 
tions of 300 K creep data. Creep rates on the order of 10™?° s~! 
were observed at stresses around the yield stress for both materials. 
The stress exponent under these conditions is about2.3. Possible 
creep mechanisms at this temperature and the impact of these re- 
sults on the design of engineering structures for long-term structur- 
al stability at cryogenic temperatures are discussed. 


High field properties of NbN ribbon conductors. 

Capone Il, D.W.; Gray, K.E.; Kampwirth, R.T. (Argonne 
National Lab., Argonne, IL). p 659-661 of Advances in 
cryogenic engineering: Materials, Vol. 32. Reed, R.P.; 
Clark, A.F. New York, NY; Plenum Press (1986). (CONF- 
850814—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 

In this paper we report the first high field measurements on 
ribbon conductors composed of NbN and Cu deposited onto Has- 
telloy ribbons. These ribbons are 5 to 8 cm long, 1/8” wide. and 
have several microns of NbN, covered with several microns of Cu, 
deposited onto one side. Such samples have a T /SUB c/ about 
14.5 K, H /SUB c2/ (2.0 K) about 26 T in the parallel direction 
and J /SUB c/ (20 T, 2.0 K) up to 3 /SUP x/ 10‘ A/cm? 


6281 AC losses in multifilamentary composite MT, 
ducting strands and cables. Mower, T.M.; Iwasa, Y. 
Cambridge, MA). pp 771-778 of Advances in cryogenic en- 
gineering: materials, Vol. 32. Reed, R.P.; Clark, A.F. New 
York, NY; Plenum Press (1986). (CONF-850814—). 

From Cryogenic engineering conference and international 


cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 

A.C. losses in multifilamentary composite superconducting 
strands and cables have been measured in adiabatic conditions for 
transverse field sweep rates up to 70 Ts”. Measurements were per- 
formed on NbTi and NbsSn conductors of several configurations 
and surface preparations: single strands, soldered strands and cables 
of varying degrees of compaction composed of bare strands, strands 
with CuNi barriers and strands with chrome plating. To achieve 
the adiabatic measurements, the test conductor was placed in a 
chamber which was evacuated and then subjected to an exponen- 
tially decaying field. By measuring the induced temperature rise of 
the test conductor the A.C. losses are computed from cryogenic en- 
thalpy plots. Loss data are characterized in terms of effective cou- 
pling current time constants. 


6282 Neutron irradiation of superconductors and 
energy scaling of different neutron spectra. 

P.A.; Birtcher, R.G.; Brown, B.S.; Greenwood, L.R.; 
Guinan, M.W.; Weber, H.W. (Atoministitut der Osterrei- 
chischen Univ, Vienna). pp 865-872 of Advances in cryo- 
genic engineering: ma’ Vol. 32. Reed, R.P.; Clark, 

.F. New Yor 
850814—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 
Three different neutron sources were used to irradiate identi- 

cal sets of NbTi superconductors up to about half the lifetime dose 
of a superconducting magnet in a fusion reactor. Based on a careful 
source characterization of the TRIGA Mark-II reactor in Vienna, 
the spallation neutron source IPNS at Argonne and the 14 MeV 
neutron source RTNS-II at Livermore, the damage energy cross 
sections were calculated for four different types of NbTi alloys (42, 
46.5, 49 and 54 wt% Ti). The experimental results on the variations 
of critical current densities J /SUB c/ with neutron dose are found 
to scale within the experimental uncertainties with the appropriate 
damage energy cross sections. This first explicit proof of damage 
energy scaling for J /SUB c/ -variations in superconductors is con- 
sidered to be most valuable for the evaluation of radiation damage 
in superconductors under fusion reactor conditions. 


NY; Plenum Press (1986). (CONF- 


6283 Internal tin process NbsSn superconductors for 18 
Tesla. Hazelton, D.W.; Dalder, E.N.C.; Hemachalam, K.; 
Ozeryansky, G.M.; Summers, L.; Walker, M.S.; Zeitlin, 
B.A. (Intermagnetics General Corp., Guilderland, NY). pp 
1003-1009 of Advances in cryogenic engineering: materials, 
Vol. 32. Reed, R.P.; Clark, A.F. New York, NY; Plenum 
Press (1986). (CONF-850814—). 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 

The internal tin process has been established as a cost effec- 
tive and reliable method for the manufacture of practical high cur- 
rent density NbsSn superconductor. This paper describes fabrica- 
tion and test results to date for internal tin process conductor ele- 
ments that are being developed for the Lawrence Livermore Na- 
tional Laboratory for fusion applications at 18 Tesla and beyond. 
The filaments of the conductors are niobium or alloyed niobium re- 
acted in a bronze matrix formed from copper and tin or doped tin 
elements. Ti, Mg and Ta are among the alloying elements being ex- 
plored. Critical current measurements, and scanning electron micro- 


scope results are presented for variously reacted conductor ele- 
ments. 


6284 Tritium inventory differences: II. Molecular sieve 
holdup. Gill, J.T.; Ellefson, R.E.; Rutherford, W.M. (Mon- 
santo Research Corp., Mound, Miamisburg, OH 45342). Nu- 
clear Materials Management; 15: 94-101(1986). (CONF- 
860654—). 

From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orleans, LA, USA (22 Jun 1986). 





Aluminosilicate zeolite (molecular sieve) materials are em- 
ployed widely to remove condensable gases from tritium-containing 
gas streams. By several mechanisms, the bound-tritium contents of 
zeolite columns can increase significantly over time, primarily as 
tritiated water. Attempts have previously been made to assay the 
triatiated water by “regeneration” from the zeolite, but have en- 
countered poor efficiency. More accurate assays have now been de- 
veloped following two new approaches: controlled partial regenera- 
tion and isotopic exchange. The first method relies upon the devel- 
opment of simple theoretical model of zeolite column regeneration. 
Water loading (in weight percent) can be described as a function of 
regeneration temperature and total purge throughput. From a 
knowledge of zeolite mass, flow rates and pressures, and the mass 
of delivered water and tritium, the initial masses can be derived. 
The second assay method is based upon the exchange of H/sub 2/ 
or D/sub 2/ gas with adsorbed HTO at temperatures around 
400°C. Isotopic proportionation factors for H/sub 2/O/H/sub 2/ 
must be included in the data reduction. 


6285 Tritium inventory differences: I. and U- 
getter pump holdup. Ellefson, R.E.; Gill, J.T. (Monsanto Re- 
search Corp., Mound, Miamisburg, OH 45342). Nuclear Ma- 
terials Management; 15: 89-93(1986). (CONF-860654—). 

From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orleans, LA, USA (22 Jun 1986). 

Inventory differences (ID) in tritium material balance ac- 
counts (MBA) can occur with unmeasured transfers from the proc- 
ess or unmeasured holdup in the system. Small but cumulatively 
significant quantities of tritium can leave the MBA by normal capil- 
lary sampling of process gas operation. A predictor model for esti- 
mating the quantity of tritium leaving the MBA by sampling has 
been developed and implemented. The model calculates the gas 
transferred per sample; using the tritium concentration in the proc- 
ess and the number of samples, a quantity of tritium transferred is 
predicted. Verification of the model is made by PVT measurement 
of process transfer from multiple samplings. Comparison of predict- 
ed sample transfers with IDs from several MBA's reveals that sam- 
pling typically represents 50% of unmeasured transfers for regular- 
ly sampled processes. 


6286 High power KrF lasers for fusion. Jensen, R.J.; 
Rosocha, L.A.; Sullivan, J.A. (Univ. of California, Los 
Alamos National Lab., Physics Div., P.O. Box 1663, MS 
E548, Los Alamos, NM 87545). Je 70-83 of High power 
and solid state lasers. Simmons, W.W. Bellingham, WA; So- 
ciety of Photo-Optical Instrumentation Engineers (1986). 
(CONF-860117—). 
From Los Angeles symposium and exhibition on optical and 
electro-optical engineering; Los Angeles, CA, USA (19 Jan 1986). 
The original motivation for developing large high power 
lasers in the inertial confinement fusion (ICF) field was to provide 
a driver for fusion energy power plants. Consideration of power 
plant energy budgets leads to a practical requirement for the prod- 
uct of ICF pellet gain G and driver efficiency n to be greater than 
10. When pellet gains of 10/sup 3/ were considered realistic, driver 
efficiencies of 1 to 2% would have been adequate. However, it is 
now well known that pellet gains are more likely to be in the range 
100 to 200, which implies driver efficiencies greater than 5% for 
economic ICF power plants. Because the pellet gains are modest, 
the driver must couple its energy to the target in an efficient 
manner. The coupling of driver energy to the fusion pellet is influ- 
enced by several factors. One important factor is the laser driver 
wavelength. Recent experimental and theoretical work on laser- 
target interactions has shown that the efficiency of coupling energy 
into the fusion target increases as the laser driver wavelength de- 
creases. Rare gas halide excimer lasers such as KrF naturally fit the 
above requirements of high driver efficiency and efficient target 
coupling; hence KrF is considered a very promising candidate for 
an inertial fusion driver. The KrF laser delivers energy at 248 nm, 
which is near the optimum for laser fusion because the efficiency of 
coupling to the target increases as the wavelength decreases and 
because wavelengths shorter than 248 nm are precluded by practi- 
cal considerations of low transmission in optical materials. 
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6287 Nova performance at ultra high fluence levels. 
Hunt, J.T. (Lawrence Livermore National Lab., Univ. of 
California, P.O. Box 5508, L-493, Livermore, CA 94550). 
Be 10-17 of High power and solid state lasers. Simmons, 
WwW. iety of Photo-Optical Instru- 
mentation Engineers (1986). (CONF-860117—). Contract 
W-7405-ENG-48. 
From Los Angeles symposium and exhibition on optical and 
engineering; Los Angeles, CA, USA (19 Jan 1986). 
Nova is a ten beam high power Nd: glass laser used for iner- 
tial confinement fusion research. It was operated in the high power 
high energy regime following the completion of construction in 
December 1984. During this period several interesting nonlinear 
optical phenomena were observed. These phenomena are discussed 
in the text. 


6288 Nova activation Hunt, J.T. (Law- 
rence Livermore National Lab., P.O. Box 5508, Livermore, 
CA 94550). pp 236 of Proceedings of the conference on 
lasers and electro-optics. Washi DC; Optical Society 
of America (1986). (CONF-860622—). 

From OSA/IEEE conference on lasers and electro-optics 
(CLEO '86); San Francisco, CA, USA (9 Jun 1986). 

In this paper, recent experiments conducted on the Nova 
laser facility are discussed. The nonlinear optical phenomena en- 
countered during Nova’s activation period are also covered. 


6289 B-integral ae ellipse rotation effects on 

high-power third harmonic conversion. Hene- 
sian, M.A.; Boyd, RD. Hunt, J.T.; Speck, D.R.; Swift, 
C.D.; Wegner, Pd. (Lawrence Livermore National Lab., 
P.O. Box 5508, Livermore, CA 94550). pp 236 of Proceed- 
ings of the conference on lasers and electro-optics. Wash- 
ington, DC; Optical Society of America (1986). (CONF- 
860622—). 

From OSA/IEEE conference on lasers and electro-optics 
(CLEO '86); San Francisco, CA, USA (9 Jun 1986). 

Large-aperture high-power solid-state laser systems for iner- 
tial confinement fusion (ICF) research, such as the recently activat- 
ed Nova system at LLNL, are frequency converted from the 1.053- 
pm fundamental to the second, third, and fourth harmonic wave- 
lengths for efficient laser-target coupling. It is therefore essential to 
understand the optical processes that limit efficient frequency con- 
version. The authors report here on the implications of recent ob- 
servations using the Nova laser system of a power-dependent rota- 
tion of the plane of polarization of the output beam. This rotation 
occurs in slightly depolarized regions of the beam and depends in 
magnitude on the polarization ellipticity and B-integral accumulated 
in the propagation path subsequent to the depolarizing components. 


6290 Possible parameters in the urinary excretion of 
tritium. Cawley, C.N.; Lewis, B.A.; Cannon, L.A. (Rock- 
well Hanford Operations). Transactions of the American Nu- 
clear Society; 50: 39(Nov 1985). (CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

Because of its mobility in both physical and biological sys- 
tems, tritium is interesting both as a tracer and as an issue in health 
physics. Because tritium is extremely difficult to contain, it is one of 
the major radionuclides of concern if released to the environment 
from nuclear facilities. Relatively very large releases are tolerated 
because the beta particle has low energy and, therefore, the radioi- 
sotope is not a health hazard unless deposited internally. Moreover, 
on release to the environment, tritium enters the hydrologic cycle 
and is diluted and dispersed widely through the hydrosphere. It is 
likely that tritium uptake and loss in humans is more complex than 
generally believed and may be more functionally related to physio- 
logical processes, such as the bicarbonate and electrolyte balances, 
than to ambient environmental conditions such as temperature. De- 
spite the many uncertainties in the analyses of experimental data on 
tritium contamination and excretion, it is likely that further investi- 
gations will establish both a better understanding of the tritium 
health hazard and the physiological processes governing excretion 
and, perhaps, its indefinite recycling through metabolic pools. 
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6291 Effect of number of turns on railgun performance. 
Shrader, J.E. g-Aeros; Co., Seattle, WA 98124). 
pp 62 of Conference record of the 1984 IEEE international 
conference on plasma science. Piscataway, NJ; IEEE Serv- 
ice Center (1984). (CONF-840513—). 
From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984 
Boeing i is developing ifguns for hypervelocity impact stud- 
ies using capacitors as a power source. The design goals are to 
maximize the mass accelerated to 5 km/s, and to minimize the cost 
per shot for a given amount of initial energy. Two capacitor banks 
are being employed, both using 170 x 10/sub -6f/ capacitors. One 
bank consists of 90 capacitors with a maximum energy of 190kJ, the 
other bank consists of 800 capacitors with a maximum energy of 
1.3MJ. The small bank is configured as a lumped constant delay 
line to produce a more nearly flat topped current pulse than a 
single element LC source. 


6292 Measurements of enhanced ion stopping-powers in 
high temperature targets. Maenchen, J.; Olsen, J.N.; Mehl- 
horn, T.A.; Johnson, D.J.; Boatmun, B.N. (Sandia National 
Labs.). pp 83 of Conference record of the 1984 IEEE inter- 
national conference on plasma science. Piscataway, NJ; 
IEEE Service Center (1984). (CONF-840513—). Contract 
AC04-76DP00789. 

From IEEE international conference on plasma science; St. 
Louis, —_ USA (14 May 1984). 

In the light i ion approach to inertial confinement fusion, the 
rate at which ions deposit energy in the target material is a signifi- 
cant factor in both target and accelerator design. This deposition 
rate varies depending on the ratio of bound to free electrons in the 
target, and is thus sensitive to the target equilibrium ionization. The 
authors are studying the variation of stopping power for energetic 
protons incident on materials undergoing solid-plasma phase transi- 
tions on the Proto-I accelerator. In a continuation of preliminary 
measurements performed last year, the detailed resolution of the di- 
agnostic system has been determined and modifications have been 
made to improve the systematic accuracy. A magnetically insulated 
diode on the Proto-I accelerator provides a cylindrically conver- 
gent light ion beam composed principally of protons and carbon. 


6293 Simulations of enhanced ion stopping power ex- 
periments. Mehlhorn, T.A.; Maenchen, J.E.; Olsen, J.N.; 
Johnson, D.J. (Sandia National Labs.). pp 83 of Conference 
record of the 1984 IEEE international conference on plasma 
science. Piscataway, NJ; IEEE Service Center (1984). 
(CONF-840513—). Contract AC04-76DP00789. 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May = 

As the material in ar IC target is heated and ionized by an 
intense ion beam, the ion stopping power changes from that of neu- 
tral atoms. This changes the energy deposition characteristics of the 
ion beam and thereby can profoundly influence the target dynam- 
ics. An accurate ion energy deposition model is important for de- 
signing ICF targets that perform in an optimal fashion. An experi- 
ment to measure a time-resolved ion stopping power history in a 
partially ionized target is being fielded on the PROTO I accelerator 
at Sandia Labs. This experiment utilizes a voltage ramped Thomson 
parabola to provide a time-history of the ion energy incident upon 
and exiting from a cylindrical target foil. 


6294 Photon generation of lithium plasmas for ion 
diodes. Tisone, G.C.; Rice, J.K.; Gerber, RA. (Sandia Na- 
tional Labs.). pp 112 of Conference record of the 1984 
IEEE international conference on plasma science. Pis- 
cataway, NJ; IEEE Service Saaee (1984). (CONF- 
840513—). Contract AC04-76DP00789. 

From IEBEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Ion sources for light ion fusion diodes require the formation 
of a dense (10/sup 15/ - 10/sup 17/ cm/sup -3/), highly ionized 
plasma free of impurity ions, with most of the ions in one charge 
state. Singly-ionized lithium appears to have the proper characteris- 
tics for ion diode focusing and fusion target designs. The authors 
have examined three techniques using photons to ionize lithium 
vapor. These techniques include the direct ionization of Li vapor 
with wavelengths less than 220 nm, two-step ionization of Li vapor, 
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and the formation of a plasma by saturation of the Li resonant tran- 
sition at 670.8 nm. The authors have developed a detailed model of 
the ionization kinetics in Li and have used it to study ionization at 
lithium densities of 10/sup 15/ to 10/sup 17/ cm/sup 3/. The ex- 
perimental results and the predictions of the model have been used 
to examine the formation of plasmas for different ion diode configu- 
rations. The results of this study indicate that the necessary ioniza- 
tion for large fusion-class diodes can be produced using a 30- to 
100-Joule laser tuned to the Li resonant line. The single-step or 
two-step ionization processes appear to require higher laser energies 
in the near UV. 


6205 Ion source studies on the Nereus accelerator. Bieg, 
K.W.; Burns, E.J.T.; Johnson, D.J.; Sweeney, M.A.; Lujan, 
R.D.; Dorrell, L.R. (Sandia National Labs.). pp 112 of Con- 
ference record of the 1984 IREE international conference 
on plasma science. Piscataway, NJ; IEEE Service Center 
(1984). (CONF-840513—). Contract AC04-76DP00789. 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Ion diode experiments on both the Proto-I and PBFA-I ac- 
celerators utilizing flashover anode sources have indicated rather 
poor source purity. Previous studies suggest that only about 60% of 
the ion current is carried by protons, with the remainder consisting 
primarily of oxygen and carbon. However, ion beams employing 
heavier ion species (e.g., lithium) require very high purity sources 
to avoid target preheat from energetic contaminant ions (e.g., pro- 
tons). In order to investigate flashover source behavior the authors 
have developed an applied field, extraction ion diode for the 0.03 
TW Nereus accelerator. This diode permits improved diagnostic 
access and faster turnaround than is possible with the larger pulsed 
power machines. This has allowed the authors to perform detailed 
investigation of the surface flashover mechanism and the effects of 
various dielectric materials, surface preparation, and vacuum condi- 
tions on ion source purity. Ion species are measured by means of 
Thomson-parabola ion analyzers, dB/dt current monitors, and Fara- 
day cups. 


6296 Applied-B ion diode on PBFA-I. 
Dreike, P.L.; Burns, E.J.T.; Slutz, S.A.; Johnson, D.J.; 

Mix, L.P.; Seidel, D.B.; ” Maenchen, JE. 
(Sandia National Labs.). pp 80 of Conference record of the 
1984 IEEE international conference on plasma science. Pis- 
cataway, NJ; IEEE Service Center (1984). (CONF- 
840513—). Contract AC04-76DP00789. 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

The Applied-B diode has produced the highest brightness 
proton beam of any diode at the 1 TW and 3 TW power levels. A 
series of experiments was performed in 1983 on PBFA-I to extend 
these results to higher power. The diode was a slightly larger ver- 
sion of the 14 cm radius diode used on Proto II; the radius was in- 
creased from 14 cm to 15 cm and the height from 5 cm to 6 cm. 
The beam current is neutralized by injection into a gas cell filled 
with 5 Torr of Argon. The authors studied the diode’s electrical 
coupling to the accelerator, its ion conversion efficiency, the beam’s 
proton purity, and its focusability. Satisfactory electrical coupling 
to the accelerator required modifying the triple disk feed, the con- 
volutes which couple the magnetically insulated lines to the disk, 
and, in collaboration with NRL personnel, installation of six plasma 
erosion switches on each side of the feed. 


6297 PBFA I low inductance magnetically self-insulated 
voltage adder. Crow, J.T. (Sandia National Labs.). pp 1 of 
Conference record of the 1984 IEEE international confer- 
ence on plasma science. Piscataway, NJ; IEEE Service 
a © aes (CONF-840513—). Contract AC04- 

From IEEE international conference on plasma science; St. 
Louis, MO, USA (14 May 1984). 

Sandia National Laboratories’ Particle Beam Fusion Acceler- 


ator, PBFA I, is a modular accelerator which is presently being op- 
erated with 18 positive and negative polarity vacuum transmission 
lines. The individual lines are combined into a triplate disk feed 
which couples to an ion diode. The lines are combined in a way 
which adds the voltage outputs of the positive and negative sets of 





lines, so that the output voltage is twice that of a single line. The 
authors have installed a new feed on PBFA I which is designed to 
minimize the total inductance between outputs of the individual 
lines and the ion diode. The authors present results of the testing of 
this feed system on PBFA I with a range of load impedances, and 
compare results with predictions of circuit model simulations of the 
feed. 
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6208 Se ak eee ae 
for natural scientists and oe Oe ee 
1985-2010: a review of existing knowledge. Finn, M.G. (Oak 
Ridge Associated Universities, Inc., TN ee ake 1986. Con- 
tract AC05-760R00033. 28p. NTIS, PC A03/MF AOl; 
GPO Dep. File Number D 7000298. 
From Workshop on the prospective and expected economic 

changing age structure of the U.S. population; Wash- 
ee ee 

This paper summarizes the current state of knowledge about 
the labor market for doctoral natural scientists and engineers 
(NSE’s) over the next 25 years. R and D spending and the employ- 
ment of doctorate NSE’s, and the demand for PhD teachers, are 
discussed. The question of foreign students in US doctoral pro- 
grams is considered. (DLC) 


6299 (MLM—3367) Survey-tutorial on multiple 

ison procedures. Grandillo, A.D. (Monsanto Research Corp., 
Miamisburg, OH (USA). Mound). 31 Jul 1986. Contract 
AC04-76D 3. 83p. NTIS, PC A05/MF A0Ol; 1; GPO 
Dep. File Number DE87001842. 

Multiple comparison procedures for making linear contrasts 
and all pairwise multiple comparisons among observed treatment 
means from designed experiments are introduced. The older and 
aude Santee satay a Sean, Eenemn,, Vike, Student- 
Newman-Keuls, Fisher, Bonferroni, and Dunnett are described in 
detail with examples to illustrate their use. Also discussed are some 
of the new techniques that have gained considerable attention in 
the literature, such as the methods of Spjoetvoll-Stoline, Games- 
Howell, Dunn-Sidak, Hotchberg, and Tamhane. 


6300 (ORAU—261) Mathematics and science education 
crisis: symptoms, causes, and possible cures. Gumnick, J.L. 
(ed.). (Oak Ridge ‘looms Universities, Inc., TN (USA)). 
1985. Contract ©A.C05-760R00033. 171p. (CONF-8510372— 
). NTIS, PC A08/MF A0O1; 1; GPO Dep. File Number 
DE87001995. 

From Conference on the mathematics and science education 
crisis: symptoms, causes, and possible cures; Atlanta, GA, USA (28 


oe 

problem is one of long standing and will only be re- 
solved with long-range solutions requiring persistent attention by 
those concerned. The situation is expected to deteriorate with the 
coming shortages of teachers and changes in demography such that 
greater demands will be made on the educational system. Many 
short-term solutions being put in place are expected to make the 
long-term situation more difficult to improve. The problem, like 
many similar sociological ones, is very diffuse in nature and hence 
requires diffuse solutions. Meetings addressing issues such as im- 
proving the quality of education in science and mathematics must 
involve a large cross section of the community, not only profession- 
al educators and scientists, but also representatives of the power 
structure: elected representatives, industrial figures, and appropriate 
governmental officials. The problem of improving the quality of 
education cannot be solved at any level without advocates of a so- 
lution becoming involved with political processes. 


6301 een eae ae Secondary 
manufacturers market void identification. 


products (Tennes- 
see Valley Authority, Knoxville (USA). Office of Natural 


Resources and Economic Development). 1986. Sip. NTIS, 
PC A04/MF AO1. File Number DE87900076. 

This study identifies “market voids” of the secondary forest 
products industry. A market void may exist if raw materials or 
services are being purchased from outside a designated geographic 
region. Nine counties in upper East Tennessee, southwest Virginia, 


and western North Carolina were selected for study because of 
their concentration of secondary wood product firms. 


6302 (TV. Overhill 
at Chota-Tanasee. aoe (ed.). (Tennessee Univ., 
Knoxville (U; Anthropology). 1986. 567p. 
NTIS, PC A24/MF AOl. File Number DE87900088. 

The initial objective of the Tellico Archaeological Project 
was the study of Overhill Cherokee culture, emphasizing the exca- 
Stet ae eee 


ly incorporated a 
cultural adaptation for the past 12,000 


prehensive data for the eighteenth century Overhill Cherokee. The 
Chota-Tanasee studies presented in previous chapters and the com- 
parative synthesis presented here as a result have helped fulfill the 
goals of Overhill Cherokee studies in the lower Little Tennessee 
River valley. 
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6303 (AD-A—170608/4/XAB) plan- 
ning model for courses of action generation. Collins, D.R.; 

T.A. (Army War Coll., Carlisle Barracks, PA 
(USA)). 7 Apr 1986. 73p. NTIS, PC A04/MF AO1. 

U.S. Army War College students of the Class of 1986 were 
solicited to participate in a Military Studies Program to develop a 
planning model for Courses of Action Generation. The Model was 
to be knowledge-based, i.e., drawn from the collective experience 
of officers with planning backgrounds. The purpose of 
this document is to summarize the results of the four knowledge en- 
gineering sessions conducted. The detailed results are at enclosures 
1-4, each enclosure acting as an agreed-upon record of that engi- 
neering session. Initial discussions between n the CECLOM computer 
scientist and the AWC students concerned the potential for automa- 
tion of the process of developing a scheme of maneuver. It was the 
opinion of the students that some aspects of the process would be 
extremely difficult to include in a computer program - the intent of 
the commander, for example. While neither student dismissed the 
potential of artificial intelligence on the battlefield, neither actively 
sought ways to incorporate it, either. What evolved, therefore, was 
and exposition by the students of what actually goes on in the 
minds of commanders and battlefield planners during an active 
operational environment. 


6304 (AD-A—170694/4/XAB) Impact of [Eastern 
a ee ee ee ee ae eee 
report. Johnson, A.R. (RAND Corp., Santa Monica, CA 
(USA)). Mar 1986. 94p. (RAND/R—3332-AF). NTIS, PC 
A05/MF AO1. 

This report examines the ways in which Soviet control of 
Eastern Europe has. both contributed to and detracted from the 
Soviet Union's pursuit of foreign policy goals in Western Europe. 
In successive sections, it (1) reviews the highlights of past USSR- 


impact of the Polish crisis; and (3) traces the East European for- 
eign-policy activity related to NATO’s 1983 decision to deploy in- 
termediate-range nuclear forces and analyzes the emergence of a 
group of East European states-East Germany, Hungary, Bulgaria, 
and Romania-whose policies differed from those of the Soviets. 
The author suggests that, while Eastern Europe serves as a con- 
straint on Soviet relations with Western Europe, Western Europe 
also acts as a constraint on Soviet policy toward Eastern Europe. 


6305 (AD-A—170718/1/XAB) Cost of chemical warfare 
defensive training. Preliminary report. Final report, July 
1985-April 1986. , M.I. (Institute for Defense oo hae 

ses, Alexandria, VA SA)). Apr 1986. 50p. (DA-M—165). 
NTIS, PC A03/MF AO1. 
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This paper documents the preliminary results of research to 
determine the cost of chemical warfare defensive (CWD) training 
in the U.S. Army, Navy, Marine Corps, and Air Force. It is part of 
a study to identify training technology that can improve the cost- 
effectiveness of CWD training. Cost is defined as the funds expend- 
ed exclusively for CWD training, in the FY 1984-FY 1986 time 
period, for research and development, investment in equipment and 
protective clothing, formal training courses, and periodic training in 
operational units. Results indicate that it is impractical, if not infea- 
sible, at this time to develop a credible estimate of what is being 
spent on CWD training in the Department of Defense. Solicitation 
of data led to the conclusion that the principal reason why sources 
could not respond adequately is that the military services have not 
been directed to, nor have they perceived a need to collect, evalu- 
ate, and centralize this type of cost data. Inquiries for data, there- 
fore, assumed the nature of one-time requests, which yielded re- 
sponses of uneven quality. 


6306 (AD-A—170833/8/XAB) Advanced guidance algo- 
rithms for homing missiles with bearing-only measurements. 
Annual technical report. Speyer, J.L.; Hull, D.G. (Texas 
Univ., Austin (USA). Dept. of Acrospace Engineering and 
Engineering — 20 May 1986. 10p. NTIS, PC 
/MF AO 

The research of this grant is directed toward the develop- 
ment of an advanced guidance system (navigation filter and guid- 
ance law) for a short-range air-to-air missile having a passive seeker 
(angle-only measurements). During this year, four subjects were in- 
vestigated. First, additional experience was gained with the modi- 
fied-gain extended Kalman filter; it is becoming apparent that it 
works the same as or better than the extended Kalman filter for the 
homing-missile problem. Second, a new target-acceleration model 
was developed to replace the first-order Gauss-Markov process 
normally used; this model allows the target acceleration vector to 
rotate and keeps its magnitude within bounds. Third, because the 
homing missile problem with angle-only measurements is nonlinear, 
the guidance law affects the performance of the filter; a new guid- 
ance law based on maximizing a measure of the size of the informa- 
tion matrix was developed and improves filter performance. 
Fourth, a study of the use of new theory on fault detection was 
initiated; the intent is to use this theory to detect target maneuvers 
(the target maneuver appears as a fault) so that the filter can be re- 
started. 


6307 (AD-A—170843/7/XAB) Role of system architec- 
ture in the Strategic Defense Initiative. Master's thesis. 
Snyder, D.M. (Air Force Inst. of Tech., Wright-Patterson 
AFB, OH (USA)). May - 59p. (AFIT. 7CI/NR—86- 
74T). NTIS, PC A04/MF A 

President Reagan's con Initiative was unveiled over 
three years ago and has become one of this nations’s most ambitious 
scientific ings. This vision of making nuclear weapons ob- 
solete involves much more than just a scientific endeavor. It has 
become a subject of national debate and an issue of public policy 
and priorities. This report focuses on the preeminent role that the 
system architecture plays in continued research, development, and 
possible future deployment of a system. Individual components, 
weapons, and technologies are examined and the importance of the 
ability of these new technologies to integrate together into an effec- 
tive technology portfolio is discussed. The technology portfolio 
must combine within the system architecture or framework key- 
system architecture. This report concludes by amplifying the uncer- 
tainties that still exist in strategic defense research. 


- Se West nae and East 
Asian perspectives on defense, deterrence, and roges 4 
Volume 5. Chinese eee Bees on defense, deterrence, and 
strategy. Technical report, 1 December 1982-15 May 1984, 
Pfaltzgraff, R.L.; Davis, J.K.; Dougherty, J.E.; Perry, C.M. 
(Institute for Foreign Policy Analysis, Inc., Cambrid e, MA 
(USA)). 15 May 1984. 188p. NTIS, PC A09/MF AOI. 

This study assesses Chinese defense and foreign policy per- 
spectives, especially as they influence, and are influenced by, 
China's strategic approach to international issues. Special emphasis 
is placed on China's recent perspectives on the Soviet Union, 
Japan, and the United States, together with other major countries, 
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as well as the Third World. China’s views on international and re- 
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perspectives on such issues as the U.S.-Soviet strategic equation 
region; arms control disarmament schemes ( ly with re- 
spect to nuclear weapons); the credibility of the U.S. protective 
guarantee for allies in East Asia; trends in the regional nuclear 
power balance (including the question of nuclear proliferation in 
Asia); and the prospects for future Sino-American cooperation. 

6309 ee ee ee 
tioning on heat tolerance in gear. Master's 
thesis. Nauss, M.M. gg gy orce Inst. of Techy Wri t-Pat- 
terson AFB, OH (USA)). Jun 1986. 78p. (AFIT/ — 
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thermal stress and thus, contribute to heat iliness development. His- 
torically, it has been the hot, humid tropics where United Nation's 
peacekeeping forces have been called, thus the use of chemical-de- 


6310 (AD-A—170925/2/XAB) Soviet Union and the 
Strategic Defense Initiative: 


findings and — 
sions, Lambeth, B.S. (RAND Corp., 
Monica, CA (USA)). Jun 1986. 69p. (RAND/N— 2882, AP). 
NTIS, PC A04, Aol. 


Initiative (SDI) in the decade ahead. Without speculating about 
what the Soviets will ultimately do in response to SDI, the note (1) 
examines Moscow's statements on SDI to date, (2) reviews the 


Kremlin's public posturing on SDI, and (4) outlines the key politi- 
cal and strategic factors that will constrain the Soviets’ eventual re- 
sponse. The author suggests that, assuming SDI does lead to a de- 


United States will eventually do with SDI. 


6311 Ss Se New methodology for 
modeling National Command Level decision making in war 
Interim report. Davis, P.K.; Bankes, 
Kahan, J.P. (RAND Santa Monica, CA 
USA ee ane 135p. (RAND —-3290-NA). NTIS, PC 


a 
eling National Command Level (NCL) decision making in large- 
scale crisis and conflict involving both superpowers - a methodolo- 
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gy that progresses from abstract concepts about superpower objec- 
tives and strategy through the step-by-step procedures for building 
an operational computer program. Its two key components are de- 
fining an image of Soviet or U.S. decision making, and moving 
from that imprecise image to a precise and coherent computer pro- 
gram. The report's sections outline the approach; review 
the most-important concepts underlying the approach: describe the 
systematic definition of alternative coherent images of the Soviet or 
U.S. NCL; describe building an operational computer program that 
is both transparent and able to explain its own decisions; and dis- 
cuss initial experiences using prototype versions of the computer 
models. 


6312 (AD-A—170976/5/XAB) Universal documentation 
system handbook. Supplement 1 


product 
Sands Missile NM (USA). Documentation Gro 
Lg og (RCC, —501-79-SUPPL-1). NTIS, PC A02/ 


The explanations and definitions of terms used for test data 
and data and data-product nomenclature contained herein were 
compiled by the DG of the RCC. They are intended as a common 
reference for the discussion and description of test data between 
users and ranges, and between ranges. The DG recognizes that it 
may take some time for these terms to be completely accepted and 
that there will continue to be minor variances between people and 
ranges. When known to be applicable, such variances were pointed 
out in the text. It is hoped, however, that the universal acceptance 
of these terms and further improvements in standardization of ter- 
minology will significantly improve range interactions. 


6313 (AD-A—171050/8/XAB) Development of 

we ten ts cee aceemdermetiemeintee 
flow fields. Technical report, 1 October 1984-30 September 
1985. Honegger, D.G. Beach, CA 


; (NTS Engineering, 
(USA)). 11 Nov 1985. 106p. NTIS, PC A06 AOl. 


To support the simulation effort associated with the evalua- 
tion of the Hardened Mobile Launcher basing concept, a flow-field 
instrumentation development program was undertaken. Specific 
items targeted for investigation were dusty-gas sound speed and 
flow orientation within a simulated flow regime. The in- 
vestigation has included laboratory tests in a small shock-tube facili- 
ty as well as field testing in the MINI SCALE 2 high-explosive 
simulation event. Evaluation of the ultrasonic system has indicated 
that the use of such a system for monitoring dusty-gas sound speed 
during a high explosive test is achievable. Results from a prototype 
flow-direction gate using a spherical drag body correlated well 
with pressure records and precursor flow structure observed during 
high-explosive simulation. Recommendations are made for further 
investigative efforts regarding flow-direction measurement. Such 
measurments allow a means to aid in the evaluation of models, 
blast-wing measurement devices and quality of the simulator. 


6314 (AD-A—171145/6/XAB) Implications of the Stra- 
tegic Defense Initiative for ABM (Anti-Ballistic Missile) 
Treaty. Professional paper. Schneiter, G.R. (Center for 
Naval Analyses, Alexandria, VA (USA). Naval Warfare 
Operations Div.). Feb 1986. 17p. (CNA-PP—441). NTIS, 
PC A02/MF AO1. 

SDI is a current emphasis of the US strategic program, join- 
ing a considerable build-up in US strategic offensive forces. The US 
defense budget has now begun to reflect increases in research on 
technologies applicable to a space-based defense. And the United 
States has enlisted the endorsement of her NATO allies for at least 
the research portion of SDI. This article examines the effect of this 
new direction in US defense policy on strategic arms control. It 
will focus particularly on questions raised for the 1972 Anti-ballistic 
Missile (ABM) Treaty, in the eyes of many the principal lasting 
achievement of the era of detente. This Treaty, which bans a terri- 
torial defense against strategic ballistic missiles and severely con- 
strains other ABM activities, is the only one of the SALT agree- 
ments still legally in force. The article first reviews the strategic 
forces and programs of the United States and Soviet Union, with 
emphasis on defensive forces. It then addresses the background and 
current status of the ABM Treaty. Finally, it identifies and dis- 
cusses the critical issues with regard to the future of the ABM 
Treaty. 


Lecture 

(Advisory Group for Aerospace Research and Develop- 
ment, 92 - Seeelihpousdiaies (France)). — 1986. 146p. 
(AGARD-LS—144). NTIS, PC A07/MF Ai 

stn tangent eden 
aircraft and missile avionics systems are described. Transient elec- 
tromagnetic waves include electromagnetic pulses (EMP) from nu- 
clear explosions, lightning, and static electricity. Interactions are in- 
troduced by coupling of EMP- and lightning-induced currents and 
voltages with avionics components. Shielding against these interac- 
tions is discussed with respect to induced currents and voltages 
from EMP and lightning, and induced voltages from static charging 
effects. Several examples of interactions, coupling, shielding, and 
measurement techniques are presented. This Lecture Series, spon- 
sored by the Avionics Panel of AGARD, has been implemented by 
the Consultant and Exchange Programme of AGARD. 


6316 (AD-A—171299/1/XAB) Application of Ada 
higher-order language to guidance and control. Lecture series. 
(Advisory Group for Aerospace Research and Develop- 
ment, 92 - Neuilly-sur-Seine (France)). May 1986. 109p. 
a . NTIS, PC A06/MF AO1. 


appli k 
<iaenicatadcambenlh dele tnaneretittes wen 
prompted the GCP to provide a Lecture Series embracing the basic 
structure, theories, and principles embodied in this HOL. The need 
to reduce escalating software life-cycle costs is the raison d’etre for 
Ada. Early experience with the language suggests that the promise 
of increased software productivity can be fulfilled. However, many 
problems remain; the need for validated and efficient compilers tar- 
geted for computers suitable to the guidance and control applica- 
tion, and software development environments built around Ada, are 
two among the foremost. This Lecture Series addresses both the 
promise and the problems. Following an introduction to Ada, the 
structure and features of the language are described. Two special 
features of Ada, parallel processing and software reusability, are 
discussed in detail. Compiler development and validation, and the 
use of Ada in programming environments are described. Finally, 
the use of Ada in a real-world pilot project is described. 


6317 ee Nerve agents. Approach- 
es to treatment/pretreatment. Ann ual report no. 1, 1 July 
1982-30 June 1983. Gray, A.P.; Platz, R.D.; Chang, TC; 
Leverone, T.R.; Ferrick, D.A. (Dynamac Corp., Rockville, 
MD (USA)). 1 Aug 1983. 176p. NTIS, PC A09/MF AOl1. 

During the past year, this investigation has focused on two 
areas, namely: a) The design, synthesis, and evaluation of potential 
site-directed agents able to reactivate or facilitate reactivation by 2- 
PAM of aged, soman-inhibited acetylcholinesterase, or able to 
retard the rate of aging. b) The evaluation of the prophylactic and/ 
or therapeutic potential of agents able to inhibit the synthesis of ac- 
etylcholine. 


6318 Se es Nerve agents. Approach- 
es to treatment/pretreatment. Annual report no. 2, 1 July-31 
December 1983. Gray, A.P.; Platz, R.D.; Chang, T.C.; Le- 
verone, T.R.; Ferrick, D.A. (@ Corp., Rockville, 
MD (USA)). 31 Jan 1984. 105p. NTIS, PC A06/MF AOl1. 

The ultimate objective of this work is to develop potential 
antidotes for the therapeutic and/or prophylactic treatment of 
nerve agent intoxication. Particular concern is with soman intoxica- 
tion where aging of the inhibited enzyme acetylcholinesterase 
(AChE) is a serious complication factor. Primary emphasis contin- 
ued to be placed on the investigation of compounds able to inhibit 
the synthesis of acetylcholine (ACh). A secondary area of interest 
the investigation of the possibility of combining the ability to slow 
the rate of aging with the ability to reactivate soman-inhibited 
AChE. With respect to inhibitors of ACh synthesis, we have con- 
tinued to investigate the effects of hemicholinium-3 (HC-3), an in- 
hibitor of choline transport and naphthylvinylpyridine hydrox- 
yethyl bromide (B-111), an inhibitor of choline acetyltransferase 
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(CAT), after intracerebroventricular injection in the rat. The ability 
of HC-3 to prevent the rise in brain ACh levels induced by soman 
has been confirmed. The ability of B-111 to inhibit brain CAT ac- 
tivity both in soman-treated and untreated rats has been confirmed, 
although results have been somewhat inconsistent. 


6319 (AD-A—171395/7/XAB) Modelling of a multilevel 
secure tactical combat computer system. Master's thesis. Ca- 
valcanti, C.B. (Naval Postgraduate School, Monterey, CA 
(USA)). Jun 1986. 121p. NTIS, PC A06/MF A0O1. 

This work is an analysis of the use of a multilevel secure 
computer system to execute tactical combat applications programs. 
Using the Gemini Trusted Multiple Microcomputer Base, currently 
under evaluation by the Department of Defense Computer Security 
Center, applications and test programs were written and implement- 
ed in order to expose some characteristics of the system. Using a 
Janus/Ada compiler with the necessary library alterations for the 
Gemini machine, a simple weapons application program was imple- 
mented in a system designed to simulate a tactical environment 
where classified material can be handled in spite of the different 
levels of security held by the operators that can access the system. 
The loss in performance due to the secure operating system’s over- 
head is estimated in order to establish the tradeoffs in performance 
gains due to parallel processing capability of the multiprocessor 
system. 


6320 (AD-A—171472/4/XAB) Microwave detection of 
chemical agents: a review. Special publication, January 1982- 
July 1984, Christensen, S.D. (Chemical Research, Develop- 
ment and Engineering Center, Aberdeen Proving Ground, 
MD (USA)). Jun 1986. 34p. (CRDEC-SP—86018). NTIS, 
PC A03/MF AOl1. 

This report represents an overview of microwave-detection 
techniques and an analysis of their possible application to chemical 
agent point and remote sensing. Microwave rotational spectroscopy 
and millimeter-wavelength radar are also discussed. 


6321 (CONF-8610146—3) Expert systems for personnel 
assignment. Hardee, J.L.; Liepins, G. (Oak Ridge National 
Lab., TN (USA)). 1986. Contract AC05-84OR21400. 6p. 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE87001682. 

From Southeastern TIMS meeting; Myrtle Beach, SC, USA 
(9 Oct 1986). 

In order to reduce stress on assignment personnel (detailers) 
and ensure maximum fairness and consistency in the Navy's person- 
nel assignment process, The Navy Military Personnel Command 
(NMPC) has begun to explore the potential use of expert systems to 
supplement current manual and computerized distribution methods. 
The Detailer’s Assistant expert system is being developed to im- 
prove the detailers’ ability to satisfy the needs of their constituents 
and Navy management. An initial prototype of the Detailer’s As- 
sistant is now being evaluated. Numerous upgrades and extensions 
should lead to an operational system in the near future. Further de- 
velopment to a production system will involve additional research 
in machine learning, intelligent database methods, and cooperating 
expert systems. 


6322 (EGG-QA—7388) Maximizing the team 

Zane, J.O. (EG and G Idaho, Inc., Idaho Falls “USAD). 
1986. Contract AC07-76ID01570. 8p. (CONF-8609125—4). 
NTIS, PC A02/MF A0l; GPO Dep. File Number 
DE87000432. 

From 13. annual American Society for Quality Control 
Energy Division conference; Ft. Lauderdale, FL, USA (21 Sep 
1986). 

Information presented in this report concerns: top manage- 
ment commitment to quality; establishing specific quality goals; del- 
egating full responsibility for quality to line management and inte- 
grate appropriate quality personnel into the line organization; and 
— of an on-line quality performance measurement system. 
JDB) 





ERA-12/2 / 872 


6323 (LA—10702-MS) Foundations of decision analysis: 

a simplified exposition. Whitty, W.J. (Los Alamos National 
a. NM =. Nov 1986. Contract W-7405-ENG-36. 
24p. NTIS, A02/MF A01; GPO Dep. File Number 
D W226. 

Any evaluation procedure requires the specification of eval- 
uation criteria that are critical to the achievement of the objective 
and that are representative of the system under evaluation. These 
criteria are expressed numerically as performance measures. The 
performance measures usually have dissimilar units, and a problem 
arises in finding a means of relating them to a common unit of 
measure. Once related to a common unit, they can be aggregated to 
produce a single scalar of overall system worth. This report pre- 
sents a simplified exposition of decision analysis, which is a struc- 
tured approach for evaluating complex alternatives that provides an 
overall measure of system worth. Evaluations are discussed under 
situations where the evaluator(s) knows for certain what the out- 
come will be for any course of action taken and for cases where the 
outcome is uncertain but can be estimated. Decision making under 
certainty is covered first, including the concepts of “total value,” 
“value functions,” “weights,” and “group decisions.” Then, decision 
making under uncertainty is discussed. Included are the parallel 
topics of “total expected utility,” “utility functions,” “scaling con- 
stants,” and “group decisions.” Extensions of the procedures de- 
scribed in this report, including fuzzy set theory and optimization 
methods, are discussed briefly. 


6324 (ORNL/Sub—84-22223/20-V2) Phase I life cycle 
Management 


M.L.; McNair, M.H.; Whitt, B.R.; Lander, S.L.; Efird, 
W.A.; Parks, J.F. (Tidewater Consultants, Inc., Annandale, 
VA (USA) Sep 1986. Contract ACO05- 840R21400. 432p. 
NTIS, PC A19/MF AOl; 1; GPO Dep. File Number 
DE87000907. 

The Total Force Manpower Management System (TFMMS) 
is a key element in providing a system that will track validated 
Navy manpower requirements through the planning process to 
actual authorizations. Through its corporate manpower data base, 
TFMMS will support a worldwide user community, consisting of 
Headquarters staff, Resource Sponsors, Claimants, and Subclai- 
mants. The purpose of a Project Management Plan (PMP) is to 
provide the Project Manager with standard tools for managing the 
life cycle of an automatic data processing system. It also serves as a 
project history and establishes project continuity. This PMP 
records the status of TFMMS at the end of the Concept Develop- 
ment Phase of Life Cycle Management. 


6325 (ORNL/TM—10179) Method for forecasting 

and replacement needs for Naval aircraft. Phase 2. De- 
Lozier, R.C.; Wilkinson, V.K. (Oak Ridge National Lab., 
TN (USA)). Sep 1986. Contract AC05-840R21400. 51p. 
NTIS, PC A04/MF A0O1. File Number DE87001628. 

This report describes the Phase II work performed on the 
development of repairs and replacements forecasting algorithms for 
Naval Aviation Logistics Center support. This new methodology is 
intended to improve the confidence level between actual and pre- 
dicted spare parts requirements. Phase II refined the bivariate re- 
gression analysis, developed in the Phase I demonstration effort, 
and expanded the analyses to the multivariable level. This method 
assumes that the various steps along the parts’ supply line that are 
required to support the Navy under various operations can be mod- 
eled based on historical data, or educated assumptions can be input 
where data are unavailable or inadequate. To demonstrate the feasi- 
bility of the method, the P-3 aircraft was selected, and four recent 
years of maintenance data were studied. The data covered system 
and parts replacements and other maintenance actions. Two P-3 
component data were examined in search of correlations that might 
exist between various parameters (e.g., flight-hours and time). The 
results of this phase of the study show that a methodology in which 
a systematic analysis of historical data coupled with input from 
maintenance experts results in improved predictive ability. The im- 
provement in estimated needs for spare parts vs actual needs can 
produce significant cost savings in logistic costs and greater effec- 








tiveness through increased readiness. Also included are estimates of 
5 years of replacement needs projected for two selected compo- 
nents. The results of the study, along with recommendations for the 
next phase of the effort, are presented. 


6326 Safeguarding our military space systems. May, 
M.M. (Lawrence Livermore National Lab., CA). Science 
(Washington, D.C.); 232: 336-340(18 Apr 1986). Contract W- 
7405-ENG-48. 

The vulnerability of military space systems depends on their 
orbits, functions, and other characteristics. The high-altitude satel- 
lites needed for warning and communications in particular could be 
vulnerable to prompt destruction by certain space-based systems, 
and, in the future, possibly by ground-based high power lasers. A 
combination of passive countermeasures and arms control agree- 
ments could give these satellites some protection against such 
attack. Deployment of strategic defensive systems with the capabil- 
ity to reach far into space would invalidate this approach. 3 refer- 
ences, 6 figures. 


9902 Mathematics And Computers 


REFER ALSO TO CITATION(S) 3560, 3572, 3577, 3578, 3579, 3795, 3887, 
3917, 5004, 5672, 5861, 5867, 6112, 6303, 6316, 6319 


6327 (AD-A—170588/8/XAB) Compile-time partition- 
ing and scheduling of parallel programs. Extended summary. 
Sarkar; Hennessy. (Stanford Univ., CA (USA). Computer 
Systems Lab.). 1986. 13p. NTIS, PC A02/MF AO1. 

One of the biggest challenges facing language designers and 
implementors is to develop languages that will be suitable for use 
on multiprocessors. A wide variety of multiprocessor architectures 
are currently being built and that variety is expected to increase. 
Very little software is available to exploit parallelism and speed up 
the execution of individual programs. What little work has been 
done, has focused largely on special-purpose parallelism (e.g. vec- 
torization) or very limited classes of architectures. To understand 
the issues involved in taking advantage of parallelism and to evalu- 
ate architectures, we need to find compilation techniques for fairly 
general-purpose languages; these techniques need to be adapted to a 
wide variety of architectures. Only then will it be possible to com- 
pare various languages, alternative architectures, and their interac- 
tion with different applications. To compile and execute a program 
in a parallel fashion on a multiprocessor, there are three fundamen- 
tal problems to be solved: 1) Identification of potential parallelism - 
discovering parallel computations in the program. 2) Partitioning 
the program into tasks - each task represents a serially-executed 
component that can execute in parallel with other tasks. 3) Schedul- 
ing the execution of tasks - the tasks must be scheduled for execu- 
tion on multiple processors. 


6328 (AD-A—170699/3/XAB) Parallel matrix 

tions. Interim report, April 1985-April 1986. Stewart, G. W.; 
O'Leary, D.P. (Maryland Univ., College Park (USA). Dept. 
- — Science). 12 May. 1986. 12p. NTIS, PC A02/ 


This project concerns the design and analysis of algorithms 
to be run in a processor-rich environment. The authors focus pri- 
marily on algorithms that require no global control and that can be 
run on systems with only local connections among processors. 
They investigate the properties of these algorithms both theoretical- 
ly and experimentally. The experimental work is done on the 
ZMOB, a working parallel computer operated by the Laboratory 
for Parallel Computation of the Computer Science Department at 
the University of Maryland. To give this work direction, they fo- 
cused on two areas: Dense problems from numerical linear algebra; 
and The iterative and direct solution of sparse linear systems. 


6329 (AD-A—170735/5/XAB) Template 
parallel architectures. Sher. (Rochester Univ., NY (USA). 
Dept. of Computer Science). Jul 1985. 30p. (TR—156). 
NTIS, PC A03/MF AOI. 

Many important problems in computer vision can be charac- 
terized as template-matching problems on edge images. Some exam- 
ples are circle detectior and line detection. Two techniques for 


template matching are the Hough transform and correlation. There 
are two algorithms for correlation: a shift-and-add-based technique 
and a Fourier-transform-based technique. The most efficient algo- 
rithm of these three varies depending on the size of the template 
and the structure of the image. On different parallel architectures, 
the choice of algorithms for a specific problem is different. This 
paper describes two parallel architectures: the WARP and the But- 
terfly and describes why and how the criterion for making the 
choice of algorithms differs between the two machines. 


6330 (AD-A—170920/3/XAB) Rewrite Rule Machine. 
Progress report. Goguen; Kirchner; Leinwand; Meseguer; 
Winkler. (SRI International, Menlo Park, CA (USA)). Jul 
1986. 16p. NTIS, PC A02/MF AOI. 

Perhaps the most-significant accomplishment of the Rewrite 
Rule Machine (RRM) project so far has been to explore the hard- 
ware and software implications of a novel model of computation, 
concurrent tree rewriting. This model serves as a bridge between 
easily programmed Ultra High Level Languages (UHLLs), featur- 
ing implicit concurrency, and advanced architectural designs 
having unprecedented performance (thousands of MIPS). Addition- 
al accomplishments include: (1) construction of a (high level) in- 
strumented simulator for a declarative UHLL (called OBJ) running 
on the RRM; (2) demonstration that OBJ can be used effectively to 
program the RRM; (3) demonstration that large amounts of concur- 
rency are available in typical OBJ programs; (4) design of even 
more powerful UHLLs for the RRM that combine object-oriented, 
functional, and logic programming; (5) exploration of more-detailed 
computational models and hardware designs for the RRM; and (6) 
progress toward a powerful graphical notation for UHLL program- 
ming. The authors find these results very encouraging and look for- 
ward to their fruition in a prototype machine. 


6331 (AD-A—171219/9/XAB) Parallel-tree contraction 
and its application. Technical report. Miller, G.L.; Reif, J.H. 
(Harvard Univ., Cambridge, MA (USA). Aiken Computa- 
tion Lab.). Dec 1985. 55p. (TR—18-85). NT ISMF A011. 

Trees play a fundamental role in many «omputations, both 
for sequential as well as parallel problems. The classic paradigm ap- 
plied to generate parallel algorithms in the presence of trees has 
been divide-conquer; finding a 1/3 - 2/3 separator and recursively 
solving the two subproblems. A now classic example is Brent's 
work on parallel evaluation of arithmetic expressions. This top- 
down approach has several complications, one of which is finding 
the separators. Dynamic expression evaluation is defined as the task 
of evaluating the expression with no free preprocessing. If we apply 
Brent's method, finding the separators seems to add a factor of log 
n to the running time. A bottom-up algorithm is given to handle 
trees; that is, all modifications to the tree are done locally. This 
bottom-up approach, called CONTRACT, has two major advan- 
tages over the top-down approach: (1) the control structure is 
straight forward and easier to implement facilitating new algorithms 
using fewer processors and less time; and (2) problems for which it 
was too difficult or too complicated to find polylog parallel algo- 
rithms are now easy. 


6332 (ANL—86-35) Research in mathematics and com- 
puter science at Argonne, April 1, 1985-June 30, 1986. 
Pieper, G.W. (ed.). (Argonne National Lab., IL (USA)). 
1986. Contract W-31-109-ENG-38. 57p. NTIS, PC A04/MF 
A01; GPO Dep. File Number DE87001624. 

This report reviews the research activities in the Mathemat- 
ics and Computer Science Division at Argonne National Laborato- 
ry for the period April, 1985 through June 30, 1986. The body of 
the report gives a brief look at the MCS staff and the research fa- 
cilities, and discusses various projects carried out in four major 
areas of research: advanced computing, applied analysis, computa- 
tional mathematics, and software methodology. [formation on di- 
vision staff, visitors, workshops, and seminars is found in the appen- 
dixes. 
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6333 (CONF-861096—2) Challenges in applying artifi- 
cial methodologies to military operations. 
Arrowood, L.F.; Hilliard, M.R.; Hwang, H.L.; Emrich, 
M.L. (Oak Ridge National Lab., TN (USA)). 1986. Con- 
tract AC05-840R21400. 8p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86015640. 

From International symposium on methodologies for intelli- 
gent “ee Knoxville, TN, USA (22 Oct 1986). 

cial intelligence methodologies are being applied to 

support aaa making at all levels of military operations. Appli- 
cations being studied include assessing force readiness, reliability 
and capability; planning complex missions; and integrating data 
from multiple sources. Unclassified research is addressing the con- 
siderable challenges presented by supporting such decision making 
in time-sensitive environments. We examine current efforts to uti- 
lize artificial intelligence in the military, discuss difficulties which 
need to be resolved before intelligent systems can become fully 
operational, and identify potential applications of artificial intelli- 
gence for the Military Airlift Command of the US Air Force. 


6334 (DOE/ER/02383—0125) Second order backward 
differentiation formula is unconditi zero-stable. Skeel, 
R.D. (Illinois Univ., Urbana (USA). Dept. of Computer Sci- 
ence). Sep 1986. Contract AC02-76ERO02383. 10p. 
(UIUCDCS-R—86-1251; UILU-ENG—86-1753; COO— 
2383-0125). NTIS, PC A02/MF A01; GPO Dep: File 
Number DE87000563. 

Previous studies of the stability of the second order back- 
ward differentiation formula have concluded that stability is possi- 
ble only if restrictions are placed on the stepsize ratios, for example, 
limiting the ratio to some value less than 1 + V2. However, actual 
implementations of the BDFs differ from the usual theoretical 
models of such methods; in particular, practical codes use scaled 
derivatives (e.g., EPISODE) or backward differences to represent 
current information about the solution. The representation makes 
no difference to truncation errors, but it has an important effect on 
the propagation of roundoff errors and of errors in the solution of 
the implicit equations. In this paper it is shown that the divided dif- 
ference implementation of the variable coefficient (variable stepsize 
extension of the second order BDF is zero-stable for unrestricted 
stepsize ratios. 7 refs. 


6335 (DOE/ER/12046—T3) Computer aided surface 
representation. Progress report, 1 June 1985-31 May 1986. 
Barnhill, R.E. (Utah Univ., Salt Lake City (USA). Dept. of 
Mathematics). 28 Feb 1986. Contract "Noon. 82ER 12046. 
33p. NTIS, PC A03/MF A0i; GPO Dep. File Number 
DE87 002040. 

The aims of this research project are the creation of new 
surface forms and the determination of geometric and physical 
properties of surfaces with particular emphasis on Department of 
Energy applications. Both three-dimensional surfaces and multidi- 
mensional surfaces are considered. The investigation of new surface 
forms include the topics of piecewise polynomial triangular interpo- 
lants, monotone and convex surfaces, closed and convolution sur- 
faces, tetrahedral interpolants, surfaces defined on surfaces, and a 
multidimensional Coons’ patch ("Gregory's Cube”). The geometric 
and physical properties considered include the estimation of deriva- 
tive data, numerical integration, contouring, and the tesselation of 
points in three dimensions. The surfaces to be created must satisfy a 
variety of criteria such as sufficient smoothness, reasonable shape, 
and sufficient accuracy or fidelity. 


6336 (DOE/ER/25001—3) Processor self-scheduling for 
multiple-nested parallel loops. Tang, P.; Yew, P.C. (illinois 
Univ., Urbana (USA). Center for Supercomputing Research 
and Development). 1986. Contract FG02-85ER25001. 9p. 
NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File Number 
DE87002107. 

Processor self-scheduling is a useful scheme in a multiproces- 
sor system if the execution time of each iteration in a parallel loop 
is not known in advance and varies substantially, or if there are 
multiple nestings in parallel loops which makes static scheduling 
difficult and inefficient. By using efficient synchronization primi- 
tives, the operating system is not needed for loop scheduling. The 
overhead for the processor self-scheduling is small. We presented a 
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processor self-scheduling scheme for a single-nested parallel loop, 
and extend the scheme to multiple-nested parallel loops. Barrier 
synchronization mechanisms in the processors self-scheduling 
schemes are also discussed. 12 references, 2 figs. 


(DOE/ER/25001—4) Fault-diagnosis in a multi- 
ple-path interconnection network. T: . N.F.; Yew, P.C.; 
Zhu, C.Q. (Illinois Univ., Urbana (USA). Center for a 
computing Research and "Devel ment). 24 Nov 1985 
tract FG02-85ER25001. 27p. S, PC A03/MF AOI; 1 
GPO Dep. File Number DE87002108. 

While a multiple-path interconnection network is capable of 
tolerating any single fault, the knowledge of the fault’s location is 
required before it can adapt itself. An approach of on-line single- 
fault detection is given. Based on a new fault-model, a system-wide 
diagnostic procedure is developed to effectively detect and locate a 
single fault throughout a fault-tolerant network as that proposed by 
Tzeng, Yew, and Zhu. The model is realistic and has potential use- 
fulness as a tool for modeling faulty states of larger switching ele- 
ments (e.g., n x n switching elements, n > 2). Networks under di- 
agnosis behave in a distributed control manner, i.e., a tag needed 
for establishing a path is conveyed by the same resources (switch- 
ing elements and links) as those for transmitting data. Test vectors 
for appropriately setting switching elements when the procedure is 
conducted are presented. Faults are classified into two different 
groups each of which is dealt with separately to ease our diagnostic 
procedure. 20 refs., 8 figs. 


6338 (DOE/ER/25001—6) Communication model for 
optimizing hierarchical multiprocessor systems. Abraham, 
S.G.; Davidson, E.S. (Illinois Univ., Urbana (USA). Center 
for Supercomputing Research and Development). 1983. 
Contract FG02-85ER25001. 24p. NTIS, PC A02/MF A01; 
1; GPO Dep. File Number DE87002110. 

Experimental hierarchial multiprocessor systems have been 
built, notably the Cm* and the EGPA machine and the construc- 
tion of the Cedar is in progress. As an examination of these three 
systems shows, hierarchical systems encompass a range of processor 
configurations and interprocessor communication links. The devel- 
opment of cost and performance models together with a knowledge 
of the eventual workload enables us to choose an appropriate proc- 
essor configuration. This in turn permits us to examine the suitabil- 
ity of particular systems for solving problems with different pat- 
terns of interprocessor communication and to emulate other multi- 
processor interconnection schemes. Since our primary objective is 
to compare various processor configurations in large systems, the 
models we have developed ignore factors which tend to have a 
similar effect on a wide range of configurations. 


6339 (DOE/ER/25001—7) Compiling Lisp for evalua- 
tion on a tightly coupled multiprocessor. Harrison, W.L. III. 
(Illinois Univ., Urbana (USA). Center for Supercomputing 
Research and Develo am so Mar 1986. Contract FG02 
85ER25001. 281p. (CSRD 565). NTIS, PC A13/MF A0l; 
1; GPO Dep. File Number DE87002111. 

The problem of compiling Lisp for efficient evaluation on a 
large, tightly coupled, shared memory multiprocessor is investigat- 
ed. A representation for s-expressions which facilitates parallel eval- 
uation is proposed, along with a sequence of transformations, to be 
applied to the functions comprising a Lisp program, which reveal 
and exploit parallelism. 26 refs., 170 figs. 


6340 (DOE/ER/25001—8) Representing Pen 
for the efficient evaluation of Lisp on parallel 

Harrison, W.L. III; Padua, D.A. (Illinois Univ., 5. tiles 
(USA). Center for Supercomputing Research and Develop- 
ment). Mar 1986. Contract FG02-85ER25001. 25p. 
(CSRD—564). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE87002085. 

Present methods for exploiting parallelism in Lisp programs 
perform poorly upon lists (long, flat s-expressions), as such struc- 
tures must be both created and traversed sequentially. While such a 
serial operation may be masked by overlapping it with other com- 
putation (by virtue of process spawning, or by the use of a mecha- 
nism such as futures), it represents a lost (and potentially large) 





source of parallelism. In this paper we describe the representation 
of s-expressions employed in PARCEL (Project for the Automatic 
Restructuring and Concurrent Evaluation of Lisp), which facilitates 
the creation and access of lists, without compromising the perform- 
ance of functions which manipulate s-expressions of a more general 
shape. Using this representation, the PARCEL compiler translates 
Lisp programs written in a subset of the Scheme dialect (which 
allows for global variables and atom properties) into code for a 
large, tightly coupled shared memory multiprocessor. 12 refs. 


6341 (DOE/ER/25001—11) Compiler generated syn- 
chronization for DO loops. Midkiff, S.P.; Padua, D.A. (Ili- 
nois Univ., Urbana (USA). Center for Supercomputi Re- 
search and Development). 1986. Contract 'G02- 
85ER25001. 9p. (CSRD—554). NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE87002i01. 

This paper presents methods for the compile time generation 
of synchronization instructions for parallel loops running on a mul- 
tiprocessor. A synchronization instruction set and architecture are 
defined, and using these it is shown how to synchronize FOR- 
TRAN source loops so that dependences on the parallel loop are 
enforced. Construction of an applicable dependence graph is cov- 
ered. A program transformation is given that increases the parallel- 
ism that can be utilized in a parallel loop containing nested loops. 
Finally, a generalizable technique is presented for reducing the 
number of dependences needing synchronizing in a parallel loop. 17 
refs., 14 figs. 


6342 (DOE/ER/25001—13) Symmetric eigenvalue prob- 
lem on a multiprocessor. Lo, S.S.; Philippe, B. (Illinois 
Univ., Urbana (USA). Center for Supercomp ju Research 
and Development; Institut National de herche 
d'Informatique et d'Automatique (INRIA), 35 - Rennes 
(France)). 1986. Contract FG02-85ER25001. 13p. NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE87002103. 

This paper is a survey of optimal methods for solving the 
symmetric eigenvalue problem on a multiprocessor. Although the 
inherent parallelism of the Jacobi method is well known, the con- 
vergence is not insured and the total number of operations is larger 
than that of the methods which transform the full matrix into a tri- 
diagonal matrix. In this paper we are concerned with the methods 
which deal with the tridiagonalized eigenvalue systems. We review 
the sequential methods for solving symmetric eigenvalue problems 
by tridiagonal reduction using the appropriate routines from EI- 
SPACK. We also discuss the different ways of exploiting parallel- 
ism, examples of linear recurrence and orthogonalization are pre- 
sented. Section 4 and Section 5 deal with the two algorithms, 
SESUPD, a parallel version of TQL2 in EISPACK, and TREPS, a 
parallel version of BISECT + TINVIT, respectively. 


6343 (DOE/ER/25001—15) Experimental results for 
vector processing on the Alliant FX/8. Abu-Sufah, W.; 
Malony, A.D. (Illinois Univ., Urbana (USA). Center for Su- 
percomputing Research and Develo ent). 11 Feb 1986. 
Contract FG02-85ER25001. 123p. (CSRD—539), NTIS, PC 
A06. File Number DE87002095. 

The Alliant FX/8 multiprocessor implements several high- 
speed computation ideas in software and hardware. Each of the 8 
computational elements (CEs) has vector capabilities and multi- 
processor support. Generally, the FX/8 delivers its highest process- 
ing rates when executing vector loops concurrently. In this paper, 
we present extensive empirical performance results for vector proc- 
essing on the FX/8. The vector kernels of the LANL BMKé&8al 
benchmark are used in the experiments. We execute each kernel on 
1 and 8 CEs and show the measured execution rate (in MFLOPS) 
as a functtion of vector length. We assess the performance of 1 CE 
as a vector processor by finding the vector lengths where vector 
processing exceeds that of scalar processing and calculating 
Hockney’s n/sub 1/2/. For 8 CEs, we give upper/lower bounds on 
the achieved speedups and on the multiprocessing overhead. We 
also show the speedup variation as the number of CEs increases 
from 2 to 8. 24 refs., 84 figs., 7 tabs. 
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6344 (DOE/ER/25001—16) Performance of the Law- 
rence Livermore National Lab benchmark on the Alliant FX/ 
8. Malony, A.D.; Abu-Sufah, W. (Illinois Univ., Urbana 
(USA). Center for Supercomputing Research and 1 Develop- 
ment). 1986. Contract FG02-85 5001. 64, 

A04/MF A01; GPO Dep. File Number DESIG. 

The benchmark timing of the twenty-four Lawrence Liver- 
more National Laboratory (LLNL) kernels was done on the Alliant 
FX/8 and the results are presented in this report. These kernels 
measure Fortran numerical execution rates for a spectrum of CPU- 
bond computations representing the LLNL workload. Following 
the instructions and guidelines for executing the LLNL benchmark, 
several types of experiments were performed. First, the benchmark 
was compiled for vector optimizations and executed on one CE of 
the FX/8. Experiments were then conducted on two, four, and 
eight CEs with concurrent optimizations also enabled. All experi- 
ments were performed in single-user mode on the FX/8. Each ex- 
periment was executed three times and the results were averaged. 


6345 (DOE/ER/25001—17) Cedar performance meas- 
urements. Malony, A.D. (Illinois Univ., Urbana (USA). 
Center for Supercomputing Research and Development). 25 
Jun 1986. Contract FG02-85ER25001. 14p. NTIS, PC A02/ 
MF A01; GPO Dep. File Number DE87002097. 

Performance indices and measurements for the Cedar system 
are summarized with an emphasis on hardware-based measure- 
ments. The general performance measurement problem is described 
and the approach for performance monitoring in the Cedar project 
is discussed. Performance measurements are discussed for a single 
Alliant FX/8 cluster in the Cedar system and for global compo- 
nents of a multi-cluster Cedar. 9 refs. (WRF) 


6346 (DOE/ER/25001—19) Supercomputing tradeoffs 
and the Cedar system. Davidson, E.; Kuck, D.; Lawrie, D.; 
Sameh, A. (Illinois Univ., Urbana (USA). Center for Super- 
computing Research and a an 1986. Con- 
tract FG02-85ER25001. (CS 577). NTIS, PC 
A02/MF A01; GPO Dep. Fi ie Nember DE87002115. 

A number of tradeoffs made in supercomputer and minisu- 
percomputer designs are discussed. The Cedar System is discussed 
in this context. Applications and software work on the Cedar 
System are presented. 2 refs., 2 figs. 


6347 (DOE/ER/25001—20) Optimizing matrix oper- 
ultiprocessor 


ations on a parallel m with a memory hierarchy. 
Jalby, W.; Meier, U. (Illinois Univ., Urbana (USA). Center 
for Supercomputing Research and Development). 28 Feb 
1986. Contract FG02-85ER25001. 33p. (CSRD—SS55). 
NTIS, PC A03. File Number DE87002116. 

Memory organizations of supercomputers (CRAY 2, 
CEDAR) tend to become more and more complex, and corre- 
spondingly data management in these memories becomes a crucial 
factor for achieving high performance. We study here an architec- 
ture combining vector and parallel capabilities on a two-level 
shared memory structure. For this class of architecture, we analyze 
and optimize matrix multiplication algorithms so as to obtain high 

i kernels which can be used for many numerical algo- 
rithms such as LU and Cholesky factorizations, as well as Gram- 
Schmidt and Householder orthogonal factorization schemes. The 
performance of such kernels on the Alliant FX/8 multiprocessor, as 
well as their application to the Gram-Schmidt procedure is de- 
scribed in detail. 


(DOE/ER/25001—21) Parallel block schemes for 
ones scale least squares computations. Golub, G.H.; Plem- 
mons, R.J.; Sameh, A. (Stanford Univ., CA (USA). Dept. of 
Computer Science; North Carolina State Univ., Raleigh 
(USA); Illinois Univ., Urbana (USA). Center for Su .com- 

uting Research and Development). Apr 1986. Contract 
'G02-85ER25001. 24p. (CSRD—574). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87002117. 

Large scale least squares computations arise in a variety of 
scientific and engineering problems, including geodetic a.,ustments 
and surveys, medical image analysis, molecular structures, partial 
differential equations and substructuring methods in structural engi- 
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neering. In each of these problems, matrices often arise which pos- 
sess a block structure which reflects the local connection nature of 
the underlying physical problem. For example, such super-large 
nonlinear least squares computations arise in geodesy. Here the co- 
ordinates of positions are calculated by iteratively solving overde- 
termined systems of nonlinear equations by the Gauss-Newton 
method. The US National Geodetic Survey will complete this year 
(1986) the readjustment of the North American Datum, a problem 
which involves over 540 thousand unknowns and over 6.5 million 
observations (equations). The observation matrix for these least 
squares computations has a block angular form with 161 diagnonal 
blocks, each containing 3 to 4 thousand unknowns. In this paper 
parallel schemes are suggested for the orthogonal factorization of 
matrices in block angular form and for the associated backsubstitu- 
tion phase of the least squares computations. In addition, a parallel 
scheme for the calculation of certain elements of the covariance 
matrix for such problems is described. It is shown that these algo- 
rithms are ideally suited for multiprocessors with three levels of 
parallelism such as the Cedar system at the University of Illinois. 20 
refs., 7 figs. 


6349 (DOE/ER/25001—22) Effectiveness of combining 
in shared memory parallel computers in the presence of ‘hot 
spot’. Lee, G.; Kruskal, C.P.; Kuck, D.J. (Illinois Univ., 
Urbana (USA). Center for Supercomputing Research and 
Development; Maryland Univ., College Park (USA). Dept. 
of Computer Science). Jan Contract FG02- 
85ER25001. 24p. (CSRD—547). NTIS, PC A02. File 
Number DE87002118. 

Concurrent requests to a shared variable by many processors 
on a shared memory machine obviously create contention, which 
seems to become serious enough to stall the whole machine as the 
machine size grows. To alleviate the contention, restricted combin- 
ing, in which two requests can be combined into a single request at 
a 2 x 2 switch, was suggested for the NYU Ultracomputer. We 
study the effectiveness of combining by considering several 
schemes under the nonuniform traffic model used by Pfister and 
Norton. Although restricted combining has been claimed as an ef- 
fective way of allowing concurrent requests, in practice we witness 
a serious contention that can cripple the performance if the ma- 
chine size is “large”. Restricted combining seems to be too severe a 
restriction. The number of requests that can be combined at a 
switch turns out to be an important factor in the effectiveness of 
combining. Even a “slight” increase in the number of requests com- 
bined at a switch can resolve the problem. 15 refs., 5 figs. 


6350 (DOE/ER/25001—24) Distributing hot-spot ad- 
dressing in large-scale multiprocessors. Yew, P.C.; Tzeng, 
N.F.; Lawrie, D.H. (Illinois Univ., Urbana (USA). Center 
for Supercomputing Research and Development). 1986. 
Contract FG02-85ER25001. 9p. (CSRD—540). NTIS, PC 
A02. File Number DE87002072. 

When a large number of processors try to access a common 
variable, referred to as hot-spot accesses by Pfister and Norton not 
only can the resulting memory contention seriously degrade per- 
formance, but it may also cause tree saturation in the interconnec- 
tion network which blocks both hot-spot and regular requests alike. 
It is shown by Pfister and Norton that even if only a small percent- 
age of all requests are to a hot-spot location, these requests can 
cause very serious performance problems, and networks that do the 
necessary combining of requests are suggested to keep the intercon- 
nection network and memory contention from becoming a bottle- 
neck. Instead we propose a software combining tree concept and 
show that it is effective in decreasing memory contention and pre- 
venting tree saturation because it distributes hot-spot accesses over 
a software tree whose nodes can be dispersed among many me- 
moray modules. Thus it is an inexpensive alternative to expensive 
combining networks. 16 refs., 9 figs. 


6351 (DOE/ER/25001—25) Advanced compiler optimi- 
zations for supercomputers. Padua, D.; Wolfe, M. (Illinois 
Univ., Urbana (USA). Center for Supercomputing Research 
and Development; Illinois Univ., Urbana (USA), Dept. of 


Computer Science; Kuck and Associates, Inc., Savoy, IL 
(USA)). 31 Jul 1986. Contract FG02-85ER25001. 49p. 
(CSRD—592). NTIS, PC A03/MF A01; 1; GPO Dep. File 
Number DE87002114. 
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Most users program supercomputers using some higher level 
language, commonly Fortran. Supercomputer vendors all provide 
Fortran compilers that detect parallelism and generate parallel code 
to take advantage of the architecture of their machines. This paper 
discusses some of the common (and not so common) features that 
compilers for vector or multiprocessor computers must have in 
order to successfully generate parallel code. The many examples 
are related to the types of machines to which they apply. Where 
appropriate, we also relate these parallel compiler optimizations to 
those used in standard compilers. 66 refs. 


6352 (DOE/ER/25001—26) Polynomial preconditioning 
of symmetric indefinite systems. Nandakumar, N.R. (Nebras- 
ka Univ., Omaha (USA). t. of Mathematics and Com- 
puter Science; Illinois Univ., Urbana (USA). Center for Su- 
pens Research and Development). Jun 1986. Con- 
tract FG02-85ER25001. 40p. (CS 580). NTIS, PC 
A03/MF A01; 1; GPO Dep. File Number DE87002112. 

In this paper a new algorithm is proposed to solve indefinite 
The preconditioning polynomials are derived using simple calculus 
techniques. In practice this algorithm, unlike other algorithms pro- 
posed in the literature, does not require complete knowledge of the 
intervals containing the spectrum of the given matrix. This method 
is superior to CG on normal equations, SYMMLQ and Saad’s GCI 
algorithm. Also the algorithm is amenable for implementing on par- 
allel machines. The performance of the algorithm is compared with 
Saad’s GCI algorithm on the minisupercomputer Alliant FX/8. 11 
refs., 2 figs., 4 tabs. 


6353 (DOE/ER/25001—27) Emulating multitasking 
system calls for a multicluster machine. Kolchinsky, A. (Illi- 
nois Univ., Urbana (USA). Center for Supercomputing Re- 
search and Development). May 1986. Contract FG02- 
85ER25001. 84p. (CSRD—560; UILU-ENG—86-8001). 
NTIS, PC A05/MF A011; GPO Dep. File Number 
DE87002113. 

The aim of this thesis is to describe an implementation of an 
emulator which provides primitives for the creation and control of 
multiple tasks within a single program. The introduction reviews 
the Cedar architecture, and the notion of processor clusters, which 
this emulator is aimed at. Next, we describe the function of each 
primitive and give some examples of programs issuing calls to the 
emulator. Then we describe the implementation details of the emu- 
lator and give an outline of the compilation-link-emulation process. 
We also look at some algorithms for making the emulator generate 
timing and utilization statistics for the multiple cluster machine. Fi- 
nally, we explain how the emulator’s primitives interface with other 
library systems written for Fortran support. 15 refs., 15 figs. 


6354 (DOE/ER/25001—28) Input/output speed-up in 
tightly-coupled multiprocessors. Abu-Sufah, W.; Husmann, 
H.; Kuck, D. (Illinois Univ., Urbana (USA). Center for Su- 
prc Research and Development). [1986]. Contract 

'G02-85ER25001. 45p. NTIS, PC A03/MF AOl; 1; GPO 
Dep. File Number DE87002106. 

Previous models of program speed-up on parallel architec- 
tures tend to ignore I/O activity and other important issues. In this 
paper we derive analytic speed-up models including I/O activities. 
We show that ignoring I/O yields conservative speed-up results. 
We explore the effectiveness of using hardware format conversion 
units in multiprocessors. We prove that hardware parallel format 
conversion loses its edge over software parallel format conversion 
if the ratio of the number of processors to I/O bandwidth increases. 
For a given number of processors, program speed-up is more sensi- 
tive to the available 1/O bandwidth rather than the format conver- 
sion speed. Ninety-one Fortran programs are used in various ex- 
periments to verify our models and conclusions. 35 refs., 5 figs., 8 
tabs. 





6355 (DOE/ER/25001—30) Multiprocessor algorithm 
for the symmetric tridiagonal eigenvalue problem. Lo, S.S.; 
Philippe, B.; Sameh, A. (Illinois Univ., Urbana (USA). 
Center for Supercom: nein ting Research and Development). 8 
Jan 1986. Contract FG02-85ER25001. 34p. (CSRD—568). 
NTIS, PC A03. File Number DE87002105. 

A multiprocessor algorithm for finding few or all eigenva- 
lues and the corresponding eigenvectors of a symmetric tridiagonal 
matrix is presented. It is a pipelined variation of EISPACK routines 
- BISECT and TINVIT which consists of the three steps: isolation, 
extraction - inverse iteration, and partial orthogonalization. Multi- 
sections are performed for isolating the eigenvalues in a given inter- 
val, while bisection or the Zeroin method is used to extract these 
isolated eigenvalues. After the corresponding eigenvectors have 
been computed by inverse iteration, the modified Gram-Schmidt 
method is used to orthogonalize certain groups of these vectors. 
Experiments on the Alliant FX/8 and CRAY X-MP/48 multi- 

show that this algorithm achieves high speedup over 
BISECT and TINVIT; in fact it is much faster than TQL2 when 
all the eigenvalues and eigenvectors are required. 


6356 (EGG-M—13486) Fundamentals of microprocessor 
based design. Johnson, M.R. (EG and G Idaho, Inc., Idaho 
Falls (USA)). 1986. Contract ACO07-761D01570. 68p. 
(CONF-8605170—1). NTIS, PC A04/MF A0Ol1; 1; GPO 
Dep. File Number DE86013448. 

From 32. ISA international instrumentation symposium; Se- 
attle, WA, USA (5 May 1986). 

The purpose of this tutorial is to help give the reader (a) 
some idea of what be done with small microprocessor-based sys- 
tems, and (b) an appreciation of performing functions in real time. 
We begin with the concept of programmed logic, then look at the 
basics of microcomputer architecture and data representation. At 
this point, we switch to software topics, looking at machine, assem- 
bly and high-level languages and where each would best be used. 
We then look at data structures. Input/output devices and tech- 
niques are covered next. In connection with I/O, we examine 
memory organization, decoding, all the standard synchronization 
mechanisms, conversion between various domains, and look briefly 
at the powerful, programmable I/O chip families offered by the IC 
vendors. The tutorial concludes with a discussion of system devel- 
opment considerations and a quick survey of microprocessor/ 
microcomputer families and capabilities. 41 figs. 


6357 (EGG-RTH—7397-Vol.1) ATHENA code manual. 
Volume 1. Code structure, system models, and solution meth- 
ods. Carlson, K.E.; Roth, P.A.; Ransom, V.H. (EG and G 
Idaho, Inc., Idaho Falls (USA)). 1986. Contract ACO07- 
761D01570. 338p. NTIS, PC A15 A01; GPO Dep. File 
Number DE87001430. 

The ATHENA (Advanced Thermal Hydraulic Energy Net- 
work Analyzer) code has been developed to perform transient sim- 
ulation of the thermal hydraulic systems which may be found in 
fusion reactors, space reactors, and other advanced systems. A ge- 
neric modeling approach is utilized which permits as much of a 
particular system to be modeled as necessary. Control system and 
secondary s system components are included to permit modeling of a 
complete facility. Several working fluids are available to be used in 
one or more interacting loops. Different loops may have different 
fluids with thermal connections between loops. The modeling 
theory and associated numerical schemes are documented in 
Volume I in order to acquaint the user with the modeling base and 
thus aid effective use of the code. The second volume contains de- 
tailed instructions for input data preparation. 


(EL—60) Study on carriers in the insulator and at 
a. semiconductor-insulator interface of an MIS structure. 
Nagai, K. (Electrotechnical Lab., Ibaraki (Japan)). Dec 
1985. Sip. (UDC—621.382). NTIS, PC A04/MF AO1. 

Effects of carriers in the metal-insulator-semiconductor 
(MIS) structure and on the electrical erasibility in the floating gate 
type nonvolatile memory are studied. Avalanche breakdown char- 
acteristics of an metal-oxide-semiconductor (MOS) diode driven by 
a linear ramp voltage are discussed. Avalanche breakdown charac- 
teristics between the channel and the substrate of an MOS field 
effect transistor (MOSFET) are discussed for efficient carrier injec- 
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tion. Carrier injection is shown by both theoretical analysis and 
measurement. Oxide trap and interface trap creation by injected 
carrier are examined. The effects of interface trapped charge on the 
static characteristics of the MOSFET are investigated. Also dis- 
cussed are the theoretical effects of fixed oxide charge and interface 
trap charge on the low and high frequency capacitance-voltage 
curves of a semiconductor-insulator-semiconductor structure. Sev- 
eral types of EEPROM (electrically erasable read only memory) 
are proposed, two of which were fabricated to demonstrate the 
write and erase characteristics. Analog memory using the floating 
gate type EEPROM is discussed. 


$359 (IS-M—590) Three-dimensional inverse scattering. 
Cheney, M.; Rose, J.H.; DeFacio, B. (Duke Univ., Durham, 
NC (USA). Dept. of Ma ; Ames Lab., IA (USA); 
Missouri Univ., Columbia (USA). t. of Physics and As- 
tronomy). 1986. Contract W-7405-ENG-82. 13p. (CONF- 
8603147—2). NTIS, PC A02/MF A0Ol; 1; GPO Dep. File 
Number DE87002129. 

From Differential equations conference; Birmingham, AL, 
USA (3 Mar 1986). 

In this paper we consider inverse scattering for the equation 
on R® [eq.1] (-del? + V - k*)psi = 0, where V is some linear opera- 
tor that in some sense is small for large absolute value of x (x € R*). 
The following are examples of such linear operators. (a) (V psi) ) 
(x) = V(x)psi(x), where V goes to zero at infinity. In this case, 
[eq.1] is the Sc’ i equation and V is a potential energy. (b) 
(V psi) (x) = [k?- k?n?(x)]psi(x), where n is one for large x. In this 
case, [eq.1] is the reduced wave equation and n is the index of re- 
fraction of the medium. (c) (V psi) (x) = [rho~*(x)del rho(x) . del 
+ k?- k?n? (x)]psi (x), where rho is asymptotically constant and n 
is one for large x. In this case, [eq.1] is the acoustic equation, and 
tho is the density of the medium. We define scattering solutions of 
[eq.1] by a generalized Lippmann-Schwinger equation. 


(JAERI—1297) SPEEDI: a 


Ishikawa, Hirohiko. Gagan Atomic Energy Research Inst., 
er, 


Tokyo; Japan Atomic Research Inst., Tokai, Ibar- 
aki. Tokai Research Establishment). Oct 1985. 93p. NTIS 
(US Sales Only), PC A05/MF A0Ol. File Number 
DE87700177. 

SPEEDI, a computer code system for prediction of environ- 
mental doses from radioactive materials accidentally released from 
a nuclear plant has been developed to assist the organizations re- 
sponsible for an emergency planning. For realistic simulation, have 
been developed a model which statistically predicts the basic wind 
data and then calculates the three-dimensional mass consistent wind 
field by interpolating these predicted data, and a model for calcula- 
tion of the diffusion of released materials using a combined model 
of random-walk and PICK methods. These calculation in the 
system is carried out in conversational mode with a computer so 
that we may use the system with ease in an emergency. SPEEDI 
has also versatile files, which make it easy to control the complicat- 
ed flows of calculation. In order to attain a short computation time, 
a large-scale computer with performance of 25 MIPS and a vector 
processor of maximum 250 MFLOPS are used for calculation of 
the models so that quick responses have been made. Simplified 
models are also prepared for calculation in a minicomputer widely 
used by local governments and research institutes, although the pre- 
cision of calculation as same with the above models can not be ex- 
pected to obtain. The present report outlines the structure and 
functions of SPEEDI, methods for prediction of the wind field and 
the models for calculation of the concentration of released materials 
in air and on the ground, and the doses to the public. Some of the 
diffusion models have been compared with the field experiments 
which had been carried out as a part of the SPEEDI development 
program. The report also discusses the reliability of the diffusion 
models on the basis of the compared results, and shows that they 
can reasonably simulate the diffusion in the internal boundary layer 
which commonly occurs near the coastal region. 
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6361 (JAERI—1298) FEMAXI-III: a computer code for 
the analysis of thermal and mechanical behavior of fuel rods. 
Nakajima, Tetsuo; Ichikawa, Michio; Iwano, Yoshihiko; Ito, 
Kenichi; Saito, Hiroaki; Kashima, Koichi; Kinoshita, Mo- 
toyasu; Okubo, Tadatsune. (Japan Atomic ee reel 
Inst., Tokyo; Japan Atomic Energy Research Inst., Tokai, 
Ibaraki. Tokai Research Establishment). Dec 1985. 97p. 
NTIS (US Sales Only), PC A0O5/MF AOl1. File Number 
DE87700175. 

FEMAXI-III is a computer code to predict the thermal and 
mechanical behavior of a light water fuel rod during its irradiation 
life. It can analyze the integral behavior of a whole fuel rod 
throughout its life, as well as the localized behavior of a small part 
of fuel rod. The localized mechanical behavior such as the cladding 
ridge deformation is analyzed by the two-dimensional axisymmetric 
finite element method. FEMAXI-III calculates, in particular, the 
temperature distribution, the radial deformation, the fission gas re- 
lease, and the inner gas pressure as a function of irradiation time 
and axial position, and the stresses and strains in the fuel and clad- 
ding at a small part of fuel rod as a function of irradiation time. For 
this purpose, Elasto-plasticity, creep, thermal expansion, fuel crack- 
ing and crack healing, relocation, densification, swelling, hot press- 
ing, heat generation distribution, fission gas release, and fuel-clad- 
ding mechanical interaction are modelled and their interconnected 
effects are considered in the code. Efforts have been made to im- 
prove the accuracy and stability of finite element solution and to 
minimize the computer memory and running time. This report de- 
scribes the outline of the code and the basic models involved, and 
also includes the application of the code and its input manual. 


6362 (JAERI-M—85-171) Numerical methods for hy- 
drodynamic stability problems. Fujimura, Kaoru. (Japan 
Atomic Energy Research Inst., Tokyo; Japan Atomic 
Energy Research Inst., Tokai, Ibaraki. Tokai Research Es- 
tablishment). Nov 1985. 24p. (In Japanese). NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE87700170. 

Numerical methods for solving the Orr-Sommerfeld equa- 
tion, which is the fundamental equation of the hydrodynamic stabil- 
ity theory for various shear flows, are reviewed and typical numeri- 
cal results are presented. The methods of asymptotic solution, finite 
difference methods, initial value methods and expansions in orthog- 
onal functions are compared. 


(JAERI-M—85-198) Data acquisition system using 
Vas -11/780 computer, 1. BDDRIVER, a driver program 

the MBD-11, and basic FORTRAN subroutines. Tomita, 
Yoshiaki; Ohuchi, Isao; Kikuchi, Shiro; Ikezoe, Hiroshi; Su- 
gimoto, Masayoshi; Hanashima, Susumu; Maruyama, 
Michio. (Japan Atomic Energy Research Inst., Tokyo; 
Japan Atomic Energy Research Inst., Tokai, Ibaraki. Tokai 
Research Establishment). Dec 1985. 64p. (In Japanese). 
NTIS (US Sales Only), PC A04/MF A0O1. File Number 
DE87700172. 

In order to improve the performance of the data acquisition 
system for the JAERI tandem accelerator, it was decided to change 
the computer from PDP-11 computers to a VAX-11/780 computer. 
As the first step, a CAMAC branch driver MBD-11 was interfaced 


to the VAX-11/780. This report describes functions and usage of a 
driver program BDDRIVER and basic subroutines for FOR- 


TRAN. A guide to microprogramming the MBD-11 is presented 
also. 


6364 (JAERI-M—85-212) Development of AGNES, a 
kinetics crde for fissile solutions, 1. Calculation of the radio- 
lytic gas void by ‘Pressure Model’. Nakajima, Ken; Ohnishi, 
Nobuaki. (Japan Atomic Energy Research Inst., Tokyo; 
Japan Atcmic Energy Research Inst., - Iara Tokai 
Research Establishment). Jan 1986. 60p. ese). 
NTIS (US Sales Only), PC A04/MF AO1. File tae 
DE87700173. 

A kinetics code for fissile solutions, AGNES (Accidentally 
Generated Nuclear Excursion Simulation code), has been devel- 
oped. This code calculates the radiolytic gas void effect as a reac- 
tivity feedback. Physical and calculative models of the radiolytic 
gas void are summarized and the usage of AGNES is described. In 


addition, some benchmark calculations were performed and results 
of calculations show good agreement with those of experiments. 


6365 (JAERI-M—86-018) Method of solving the inverse 
kinematics of a manipulator arm. Sasaki, Shinobu. (Japan 
Atomic Energy Research Inst., Tokyo; a Atomic 
Energy Research Inst., Tokai, Ibaraki. Tokai Research P~ 
tablishment). Feb 1986. 82p. NTIS (US Sales Only), PC 
A05/MF AO01. File Number DE87700174. 

This paper deals with a new approach to solve the inverse 
kinematic equations for a six-joint manipulator. As the mathematical 
methodology, the kinematic relationships are transformed into a 
high order polynomial of a joint angle variable at the end-point of 
the manipulator. Using this algorithm proposed, the test calcula- 
tions were performed to reproduce the individual joint angles. The 
accuracies of the solutions were quite satisfactory. 


(JINR—R-11-85-365) New method for designing 
~~ logic modules. Nikityuk, N.M. (Joint Inst. for Nu- 
clear ——, Dubna (USSR). Lab. of High Energy). 
1985. 10p. (In Russian). NTIS (US Sales Only), PC A02/ 
MF AO01. File Number DE87700162. 

Submitted to the journal Prib. Tekh. Ehksp. and 12. Interna- 
tional conference on nuclear electronics, Dubna, 1985. 

A short review of existing methods for universal logical 
module designing is presented. The new method of synthesis of 
fast-acting universal logical module is described. The method is 
based on the input variables representation in a form of the Galois 
GF(2sup(m)) field elements. Such representation permits at large 
number of variables to use a computer for the computation of equa- 
tions, with the use of which the required logical scheme may be 
realized. Depending on the hand-made or computer-made adjust- 
ment coefficients the same module can act as the coincidence, anti- 
coincidence, mixer, code converting, passive signal conduction 
modules, etc. An example of designing of the four-input module is 
presented, and assessments of fast-action and realization complexity 
are given. Usage of the set of such uniform modules enables to con- 
duct fast reprogramming of nanosecond trigger systems without 
any changes of their outer connections. 12 refs.; 5 figs.; 3 tabs. 


6367 (LA—10688-M) SABRINA: an interactive three- 
dimensional geometry-mnodeling program for MCNP. West, 
J.T. Ill. (Los Alamos National Lab., NM (USA)). Oct 1986. 
Contract W-7405-ENG-36. 10lp. NTIS, PC A06/MF AOI; 
1; GPO Dep. File Number DE87002250. 

SABRINA is a fully interactive three-dimensional geometry- 
modeling program for MCNP, a Los Alamos Monte Carlo code for 
neutron and photon transport. In SABRINA, a user constructs 
either body geometry or surface geometry models and debugs spa- 
tial descriptions for the resulting objects. This enhanced capability 
significantly reduces effort in constructing and debugging compli- 
cated three-dimensional geometry models for Monte Carlo analysis. 
2 refs., 33 figs. 


(LA—10804-SR) FY 1986 activities and accom- 
Slishments of the DOE Center for Computer Security. Status 
report. Strittmatter, R.B. (comp.). (Los Alamos National 
Lab., NM (USA)). Oct 1986. Contract W-7405-ENG-36. 
15p. NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
D 7002239. 

The Department of Energy (DOE) Center for Computer Se- 
curity (CCS) at Los Alamos Natioral Laboratory is responsible for 
developing, collecting, organizing, and disseminating computer se- 
curity information to the DOE and DOE contractors. This respon- 
sibility involves operations and field support, computer security 
education and awareness, and research and development. During 
the current fiscal year, the Center completed the Link ACE II, the 
DOE/CCS computer laboratory and Wide-Band Security Test Bed, 
and the computer security products database and its merger with 
the National Bureau of Standard’s database. Also completed was 
the implementation of the Data Encryption Standard on the Wide- 
Band Communications Network. 





itson, 
(Los Alamos National Lab., NM (USA)). Oct 1986. Con- 
tract W-7405-ENG-36. . NTIS, PC A02/MF A011; GPO 
Dep. File Number DE87002237. 

FORTRAN is a programming language heavily used by the 
scientific community; however, many find it inadequate for their 
programming needs because it is by nature a static memory lan- 
guage. Languages such as C and Pascal are dynamic memory lan- 
guages and allow pointers, for processing lists and for dynamic 
equivalencing, and recursive subprograms, which are not allowed 
in FORTRAN. For some programmers who like to use FOR- 
TRAN, these deficiencies can be a significant drawback. This 
report discusses a method used for dynamic memory allocation and 
deallocation during run-time on a VMS machine that provides a 
handy mechanism for implementing pointers in FORTRAN. Appli- 
cation of this method to write routines that manage dynamic struc- 
tures such as stacks and queues is examined. Two techniques for 
implementing recursive algorithms in FORTRAN are outlined. 


6370 (LA—10849-MS) Implementation of a conjugate 
residual iteration in the KIVA computer program. O'Rourke, 
P.J.; Amsden, A.A. (Los Alamos National Lab., NM 
(USA)). Oct 1986. Contract W-7405-ENG-36. 24p. NTIS, 
PC A02/MF A011; GPO Dep. File Number DE87002240. 

We describe the incorporation of the ICE method to replace 
the acoustic-subcycling method in the KIVA computer program. 
The implicit equations of the ICE method are solved by a conju- 
gate residual iteration procedure, and a short introduction to the 
conjugate residual method is given. It is shown by means of exam- 
ple calculations that the acoustic-subcycling method, as it is imple- 
mented in KIVA, has some deficiencies that are not shared by the 
ICE method. 10 refs., 4 figs. 


6371 (LA—10858-MS) Body-oriented coordinates ap- 
plied to the finite-element method. Cook, W.A. (Los Alamos 


National Lab., NM (USA)). Oct 1986. Contract W-7405- 
ENG-36. 38p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE87002248. 

The objective of this research is to increase the accuracy of 
the finite-element method using coordinates intrinsic to the shape of 
the body being analyzed. We refer to these coordinates as body co- 
ordinates. Existing finite elements use Cartesian coordinates and are 
more accurate for solving rectangular-shaped problems than for 
solving nonrectangular-shaped problems. To check the feasibility of 
this research, we developed finite-element codes that used both cy- 
lindrical and Cartesian coordinates to solve problems in which the 
bodies were cylindrical-shaped. We obtained the most accurate so- 
lutions using the code that used cylindrical coordinates. Body co- 
ordinates become Cartesian coordinates for rectangular-shaped 
bodies and cylindrical coordinates for circular-shaped bodies. The 
body coordinate’s finite-element formulation uses coordinate trans- 
formations from the body to the Cartesian coordinates. These trans- 
formations are developed using blending functions and boundary 
functions. Gradients of the Cartesian coordinates, with respect to 
body coordinates, are needed for stiffness calculations. Thus, the 
criterion for the blending function derivation is “the nearest bound- 
aries dominate,” both for coordinate transformations and for gradi- 
ent of coordinate transformations. For our studies, we developed 


two codes, one that uses body coordinates and one that uses Carte- - 


sian coordinates. These codes have been used to solve six example 
problems. 7 refs., 14 figs. 


6372 (N—86-26914) Increasing processor utilization 
during parallel computation rundown. Jones, W.H. (National 
Aeronautics and Space Administration, Cleveland, OH 
(USA). Lewis Research Center). 1986. 13p. (NASA- 
87349; E—3101). NTIS, PC A02/MF AO1. 

From 1986 international conference on parallel processing; 
St. Charles, IL, USA (19 Aug 1986). 

Some parallel processing environments provide for asyn- 
chronous execution and completion of general purpose parallel 
computations from a single computational phase. When all the com- 
putations from such a phase are complete, a new parallel computa- 
tional phase is begun. Depending upon the granularity of the paral- 
lel computations to be performed, there may be a shortage of avail- 
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able work as a particular computational phase draws to a close 
(computational rundown). This can result in the waste of comput- 
ing resources and the delay of the overall problem. In many practi- 
cal instances, strict sequential ordering of phases of parallel compu- 
tation is not totally required. In such cases, the beginning of one 
phase can be correctly computed before the end of a previous 
phase is completed. This allows additional work to be generated 
somewhat earlier to keep computing resources busy during each 
computational rundown. The conditions under which this can 
occur are identified and the frequency of occurrence of such over- 
lapping in an actual parallel Navier-Stokes code is reported. A lan- 
guage construct is suggested and possible control strategies for the 
management of such computational phase overlapping are dis- 
cussed. 


6373 (NUREG/CR—3969) Independent code assess- 


Kmetyk, L.N.; Elrick, M.G.; Byers, R.K.; Buxton, L.D. 
(Sandia National Labs., Albuq uquerque, NM (USA)). Aug 
1986. Contract ACO04-76DP00789. 157p. (SAND—85-1305). 
NTIS, PC A08/MF A0O1 - GPO. File Number T187001714. 

Code assessment is performed to obtain a judgement of the 
accuracy and validity of any given code over its range of applica- 
bility. To achieve this, the codes are exercised against a matrix of 
experiments, resulting in comparisons between code predictions and 
measured data. This far, conclusions on code accuracy drawn from 
previous independent assessment studies have appeared to be 
mostly phenomenological and/or qualitative. Therefore, there is an 
increasing emphasis within the NRC code assessment effort to for- 
mulate more coherent, quantitative conclusions on the capabilities 
and accuracies of the codes. This can be done by using statistically 
based methods to evaluate the overall accuracy of the codes with 
respect to particular key phenomena, based on the same code anal- 
yses of individual experiments. One possibility for a statistically- 
based. code accuracy quantification methodology is presented in this 
report. This method yields three nested accuracy estimates for any 
given time period: the code accuracy bias, the average variation in 
accuracy for the overall behavior. Quantifying assessment results 
using a common method will allow the results of a number of inde- 
pendent code assessors to be combined to provide broad-based in- 
formation on code accuracy for applications to regulatory needs 
and other power plant studies and to define further code develop- 
ment needs and priorities. 


(UCID—20899) Note on a Householder implemen- 
tation of the GMRES method. Hindmarsh, A.C.; Walker, 
H.F. (Lawrence Livermore National Lab., CA (USA); Utah 
State Univ., Lo (USA). Dept. of Mathematics). Oct 
1986. Contract W-7405-ENG-48. 10p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE87002130. 

A GMRES method of solution of a linear system, Ax = b, 
is given. The implementation uses Householder transformations 
which include normalization of the Krylov vectors. This method is 
compared to a technique using the Gram-Schmidt process. The 
tests indicate that the Householder version of GMRES is suscepti- 
ble to numerical error. 6 refs., 1 fig., 2 tabs. (WRF) 


6375 (UCRL—53760) Main memory database algo- 
rithms for multiprocessors. Thompson, W.C. III. (Lawrence 
Livermore National Lab., CA (USA)). Jun 1986. Contract 
W-7405-ENG-48. 140p. NTIS, PC A07/MF A011; 1; GPO 
Dep. File Number DE87002272. 

Database operations on multiprocessors with very large main 
memories are investigated. Only closely coupled systems with pow- 
erful processors and shared memory are considered. Removed from 
this environment is the crushing burden of disk access times, 
prompting the development of new algorithms and methods to 
make efficient use of the available resources. Improved methods of 
performing the relational join, an expensive operation, are the first 
topic of investigation in this dissertation. A number of multiproces- 
sor main memory join algorithms are developed and their costs 
analyzed. The cost analysis and a graphical comparison of the algo- 
rithms provides insight into both the effectiveness of these ma- 
chines and the methods used to develop algorithms in this environ- 
ment. 84 refs., 54 figs. 
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6376 Multigrid algorithms on the hypercube multi- 
processor. Chan, T.F.; Saad, Y. (Dept. of Computer Sci- 
ence, Yale Univ., New Haven, CT 06520). IEEE (Institute 
of Electrical and Electronics Engineers) Transactions on Com- 
puters; C-35: No. 11, 969-977(Nov 1986). 

This paper examines several ways of implementing multigrid 
algorithms on the hypercube multiprocessor. The authors consider 
both the standard multigrid algorithms and a concurrent version 
proposed by Gannon and Van Rosendale. They present several 
mappings of the mesh points onto the nodes of the cube. The main 
property of these mappings, which are based on binary reflected 
Gray codes, is that the distance between neighboring grid points re- 
mains constant from one grid level to another. This results in a 
communication effective implementation of multigrid algorithms on 
the hypercube multiprocessor. 


6377 Simplified second-order rezoning algorithm for 
generalized two-dimensional meshes. Ramshaw, J.D. (Los 
Alamos National Laboratory, Los Alamos, New Mexico 
87545). Journal of Computational Physics; 67: No. 1, 214- 
222(Nov 1986). 

A second-order conservative rezoning algorithm for general- 
ized two-dimensional meshes has recently been described by 
Dukowicz and Kodis (SIAM J. Sci. Statist. Comput., in press). 
Here it is shown that this algorithm can be simplified by a different 
and more symmetrical choice of the flux vector F whose diver- 
gence is the cell density. The resulting formulation is the natural 
second-order generalizaton of the simplified first-order algorithm 
described earlier (J. Comput. Phys. 59, 193 (1985)). 


6378 A multigrid continuation method for elliptic prob- 
lems with folds. Bolstad, J.H.; Keller, H.B. (Lawrence 
Livermore National Lab., Box 808 L-16, Livermore, CA 
94550). SIAM Journal on Scientific and Statistical Computing; 
7: No. 4, 1081-1104(Oct 1986). 

The authors introduce a new multigrid continuation method 
for computing solutions of nonlinear elliptic eigenvalue problems 
which contain limit points (also called turning points or folds). The 
method combines the frozen tau technique of Brandt with pseudo- 
arc length continuation and correction of the parameter on the 
coarsest grid. This produces considerable storage savings over 
direct continuation methods, as well as better initial coarse grid ap- 
proximations, and avoids complicated algorithms for determining 
the parameter on finer grids. 


6379 Noise and pileup suppression by digital signal 
processing. Chrien, R.E.; Sutter, R.J. (Brookhaven National 
Lab., Upton, NY, USA). Nuclear Instruments and Methods 
in Physics Research, Section A: Accelerators, Spectrometers, 
Detectors, and Associated Equipment; 249: No. 2/3, 421- 
425(10 Sep 1986). Contract AC02-76CHO00016. 

The accumulation and analysis of spectra from high resolu- 
tion detectors is difficult in the presence of very high counting 
rates in the detector and the presence of electronic noise in the 
system. The usual solutions to these problems are to introduce elec- 
tronic filters to reduce the noise and to discard the events that are 
badly distorted due to pileup. This approach is not very efficient, 
and valuable information is lost in the process. This study is a step 
in the development of a system that would incorporate digital tech- 
niques for correction of pulse distortion due to electronic noise and 
pulse pileup. The main components of the system are the pulse am- 
plifier, the time trigger, the transient wave form recorder, and a 
computer. When the detector detects a signal it is amplified and 
passed to the transitient wave form recorder to be put into the digi- 
tal form for high-speed processing on the computer. Tests of the 
system show a marked improvement in the resolution of the system. 


6380 Integrated Emergency Management Information 
System (IEMIS). Meitzler, W.D.; Martin, P.D.; Bower, J.C.; 
Jaske, R.T. (Pacific Northwest Lab., P.O. Box 999, Rich- 
land, WA 99352). pp 445-450 of Proceedings of the 1986 
sumsier computer simulation conference. Crosbie, R.; 
Luker, P. San Diego, CA; Society for Computer Simulation 
(1986). (CONF-860729—). Contract AC06-76RL01830. 

From Summer computer simulation conference; Reno, NV, 
USA (28 Jul 1986). 


Whether an act of God or an act of man, a disaster can hit 
at any time. Only a quick, well-planned response can minimize the 
associated loss of life, property damage, and adverse impact to the 
environment. The purpose of the Integrated Emergency Manage- 
ment Information System (IEMIS) is to provide the tools necessary 
to assist in effective emergency planning and response. IEMIS is a 
collection of emergency planning and response tools integrated into 
a single computer system. Capabilities include electronic communi- 
cations, map display and editing, an evacuation model, a meteorol- 
ogy model, a dose model, presentation graphics, weather informa- 
tion access, and various other information debases. IEMIS is avail- 
able via a national computer network and is accessable via numer- 
ous color graphic computer workstations, including certain configu- 
rations of the IBM PC. 


6381 Issues in expert system aids for a large engineering 
simulation code. Fink, R.K.; Callow, R.A.; Ransom, V.H. 
(EG & G Idaho, Inc., Idaho National Engineering Lab., 
P.O. Box 1625, Idaho Falls, ID 83415). pp 779-783 of Pro- 
ceedings of the 1986 summer computer simulation confer- 
ence. Crosbie, R.; Luker, P. San Diego, CA; Society for 
Computer Simulation (1986). (CONF-860729—). Contract 
ACO7-761D01570. 

From Summer computer simulation conference; Reno, NV, 
USA (28 Jul 1986). 

Coupling expert systems with existing engineering analysis 
codes is a promising area for artificial intelligence applications. An 
expert system can provide ready access to a knowledge base larger 
than most individual analysts would possess and thus can provide 
for easier and less costly use of the code and also reduce the poten- 
tial for code misuse. The authors discuss the functions appropriate 
for expert system assistance and some of the issues that arise in de- 
veloping such systems that have been identified through experimen- 
tation with the ATHENA code, a large digital simulation code for 
analysis of thermal-hydraulic energy networks. The use of an 
expert system as a front-end user interface to analysis codes is con- 
ceptually appealing and with obvious benefits. However, the au- 
thors also expect that expert systems can play a substantial role in 
the execution and output analysis phases of simulation code usage. 
The integration of these roles leads to the concept of an intelligent 
environment for simulation code usage. Expected benefits are im- 
proved quality of results and/or reduced execution cost. The meth- 
ods for using this knowledge in an intelligent environment are dis- 
cussed, with applications to current codes as well as implications 
for architecture of future large engineering simulation codes. 


6382 Framework for formulation and analysis of parallel 
computation structures. Browne, J.C. (Dept. of Computer 
Science and Computation Center, Univ. of Texas at Austin, 
TX). pp 2-7 of Proceedings of the eighteenth Hawaii inter- 
national conference on system sciences. Volume 2. Shriver, 
B.D. Honolulu, HI; Hawaii International Conference on 
System Sciences (1985). (CONF-850131—). 

From International conference on systems science; Honolulu, 
HI, USA (1 Jan 1985). 

paper gives a systematic methodology for the formula- 

tion of parallel computation structures and algorithms. The method- 
ology supports both synthesis of parallel algorithms and analysis of 
parallel algorithms. 


6383 Implementation of some concurrent algorithms for 
matrix factorization. Dongarra, J.J.; Sorensen, D.C.; Sameh, 
A.H. (Mathematics and Computer Science Div., Argonne 
National Lab.). pp 39-46 of Proceedings of the eighteenth 
Hawaii international conference on system sciences. Volume 
2. Shriver, B.D. Honolulu, HI; Hawaii International Confer- 
ence on System Sciences (1985). (CONF-850131—). Con- 
tract W-31-109-ENG-38 
From International conference on systems science; Honolulu, 
HI, USA (1 Jan 1985). 
per discusses implementations of various forms of the 
QR factorization on the Denelcor HEP. The motivation for exam- 
ining these implementations was to investigate performance issues 
that the authors might expect to face in developing mathematical 
software for linear algebra problems on emerging parallel architec- 
tures. The Denelcor HEP is particularly well suited for such a 





study because it offers the possibility of very fine grain parallelism 
through low overhead synchronization primitives. The authors 
point out certain synchronization problems that arise within the 
more tightly coupled variations of the algorithm and offer a com- 
parison of the performance of these variations. 


6384 The Intelligent Gateway Processor. Hampel, V.E.; 
Barker, R.; Berch, M.; Kawin, R.; Lann, N.; McGrogran, 
Ss. S$ N; Winiger, G. (Technology Information 
System, Lawrence Livermore National Lab., Livermore, 
CA 94566). pp 802-813 of Proceedings of the eighteenth 
Hawaii international conference on system sciences. Volume 
2. Shriver, B.D. Honolulu, HI; Hawaii International Confer- 
ence on System Sciences (1985). (CONF-850131—). 

From International conference on systems science; Honolulu, 
HI, USA (1 Jan 1985). 

The Technology Information System (TIS) is an Intelligent 
Gateway Processor (IGP) capable of interconnecting heterogene- 
ous information resources at geographically distributed locations in 
an automated, unified, and controlled manner. It augments the ca- 
pabilities of personal computers and workstations of scientists and 
engineers by providing a shared directory to worldwide biblio- 
graphic and numeric resources and a library of self-guided proce- 
dures by which text, data, and graphs can be downloaded, refor- 
matted, aggregated, analyzed, and shared among users and different 
host machines. The TIS link capability is used routinely for trans- 
continental tutorials and as a practical means for the audiovisual 
linking of TIS users with experts at their respective locations. The 
IGP universal user interface permits changes and additions of avail- 
able resources while running non-stop. The TIS/IGP at the Law- 
rence Livermore National Laboratory (LLNL) serves as the host 
system for several different communities of users who develop inte- 
grated information systems for personal and shared programmatic 
resources. 
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6385 tea gee = 


59-62) Arctic and 
offshore research. Shoemak: organtown Energy 
Technolo: 


gy Center, WV). Fal M86. NTIS, PC Al1l/MF 
A01. File Number DE86006604. (CONF-860353—). 

From Methane hydrates, deep source gas, arctic technol- 
ogies contractors’ meeting; Morgantown, WV, USA (25 Mar 1986). 

Arctic and offshore research (AOR) is a multidisciplinary 
effort supporting the development of an energy-related knowledge 
base that will serve to improve the recovery economics, as well as 
accelerate the development of the arctic fossil resources. The broad 
objectives are defined as follows: (1) establish and maintain a read- 
ily accessible, high-quality, energy-oriented data base to provide in- 
formation on arctic parameters needed for energy development, 
and (2) implement data collection, analysis research, and research 
complementary to other participating research groups which en- 
hance quantification of the critical environmental forces affecting 
energy development by quantifying critical forces, e.g., ice accre- 
tion, ice island movements and impacts on stationary structures, ice 
intrusion, seafloor stability, and subice oil and gas development fea- 
sibility. A high-quality arctic energy-related technology information 
system (Arctic and Offshore Research Information System 
[AORIS]) is under development. The computerized AORIS will 
consist of two parts, i.e., the bibliographic/management information 
system (containing references and informational abstracts - what 
was done, summary of results, and what data were included in the 
appendices - on energy-related research in the arctic) and the scien- 
tific and engineering technology information system (containing 
quantitative data and descriptions of analytical models on sea ice 
and seafloor/soils characteristics as related to oil and gas recovery). 
The two hierarchical information systems will be linked and 
“menu-driven.” The AORIS will also contain as much of the so- 
called grey literature as practical, i.e., data and/or location of arctic 
data collected but never published. 


6386 (DOE/METC—86/6037, pp np od ee 
of quantitative informati: arctic sea 


movement, thickness, and ‘co ieend 


mechanical Seanad 
production and movement. Sackinger, W.M.; Jeffries, M.O.; 


Ahinaes, K.; Yan, M.; Tippens, H. (Univ. of Alaska, Fair- 
banks). Jul 1986. NTIS, PC All/MF AO1. File Number 
DE86006604. (CONF-860353—). Contract AC21- 
83MC20037. 
From Methane hydrates, deep source gas, arctic technol- 
Ogies contractors’ meeting; Morgantown, WV, USA (25 Mar 1986). 
There are a total of approximately 15 ice islands known at 
this time and, with a maximum of 8 buoys available, there will still 
be several ice islands that will not be instrumented. However, the 
ice islands are moving in a southwesterly direction along the Cana- 
dian Arctic coast to the point where they can, in principal, be ob- 
served on Landsat Quick-look satellite imagery. During the coming 
year, Landsat imagery of the coastal region will be acquired during 
cloud-free intervals. It will be examined carefully for the presence 
of the known ice islands as well as for the possible discovery of 
other ice islands. Imagery from the Spot satellite will also be re- 
quested. The arrival of ice islands in the offshore Alaskan drilling 
area is presently projected for the period 1987-88, with a second 
cluster of older ice islands arriving in 1988-89. These islands will be 
of variable thickness, inasmuch as some are old and some are re- 
cently produced. Other satellite imagery will be utilized to try to 
locate ice islands prior to their arrival in the drilling area. Fortu- 
nately, the presence of buoys on the ice islands makes possible the 
near-real-time positioning of those islands as a means of short-term 
forecasting. By that time, the information from this research project 
will be sufficiently well developed to allow short-term forecasting 
of ice island paths. The development of the computer model will 
also enable the prediction of the probability of interaction between 
ice islands and an offshore production structure during its projected 
operating life. 26 refs., 10 figs. 


6387 (DOE/METC—86/6037, pp 115-128) Develop- 
ment of an arctic and offshore research information system 
(AORIS). Chiang, D.; Gould, R.; Crout, L.; Jaras, T. (Sci- 
ence Applications International Corp., McLean, VA). Jul 
1986. NTIS, PC A11/MF AOl1. File Number DE86006604. 
(CONF-860353—). Contract AC21-85MC22034. 

From Methane hydrates, deep source gas, arctic technol- 
ogies contractors’ meeting; Morgantown, WV, USA (25 Mar 1986). 

The objective of the Arctic and Offshore Research Informa- 
tion System (AORIS) is to advance the knowledge base on arctic 
physical environment and technology related to offshore oil and 
gas activities. A centralized and computerized bibliographic infor- 
mation and scientific data system on the arctic will be developed 
and made available to the engineering, scientific, policy-making and 
planning community. The availability of a comprehensive, easily ac- 
cessible, and user-friendly technical database for offshore activities 
can help reduce the technical uncertainties associated with raticaal 
arctic energy development. 


6388 (DOE/METC—86/6037, pp 211-217) METC 
data system: a resource extraction data base to support the 
gas hydrates, arctic/offshore, and deep source gas programs. 
Tae T.E. (Morgantown Energy Technology Center, 
WV). Jul 1986. NTIS, PC All/MF AOl. File Number 
DE86006604. (CONF- 860353—). 
From Methane hydrates, deep source gas, arctic technol- 
Oo; contractors’ meeting; Morgantown, WV, USA (25 Mar 1986). 
- One element that is cue to the Gas Hydrates (GH), 
Arctic/Offshore Research (AOR), and the Deep Source Gas 
(DSG) Programs is the need to develop efficient menu-driven data 
base systems that are specific to each program to allow rapid re- 
trieval of data that has historically been difficult to access. The data 
bases will principally be repositories for research information from 
these METC projects. They will, however, include documented in- 
formation from other sources. The types of information to be in- 
cluded in the data bases are well-specific information such as well 
description and location, core data, lithology, core sample descrip- 
tions, electric log data, production and stimulation data, and well 
treatment and test results. Also included will be more general infor- 
mation such as regional geology, outcrop information, and other in- 
terpretative information including a list of references used in the 
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data base. The Resource Extraction Data Base (REDB) is the data 
base within which the format and structure of these project-specific 
data bases will be constructed. 2 figs. 


6389 (INIS-BR—537-Vol.1, pp vp) Importance of nu- 
clear data in post-graduation studies. Nair, R.P.K.; Menezes, 
A. (Centro Tecnico Aeroespacial, Sao Jose dos Campos, 
Brazil. Inst. de Estudos Avancados). 1986. (In Portu ortugucee). 
NTIS (US Sales Only), PC A19/MF AOI. File 
DE87700030. (CONF-860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

The difficulties resulting from the inadequate formation at 
the post-graduate level in the areas of application of Nuclear Data 
are discussed. 


6390 (INIS-BR—537-Vol.1, PP vp) Experience at 

mation area. Mafra, O.Y.; Eidelman, F.; ae 
E.M.B.D.; Andrade, C.S.; Cavalcante, V.L.; Azevedo, E.M. 
de; Gomes, M.R.M. (Centro de Informacoes Nucleares, Rio 
de Janeiro, Brazil). 1986. (In Portuguese). NTIS (US Sales 
Only), PC A19/MF AOl. File Number DE87700030. 
(CONF-860343—Vol.1). 

From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 

The need of technical or managerial information which are 
selected, analyzed and synthesized led to the creation of the Infor- 
mation Analysis Service from CNEN. This service deals with nu- 
clear energy and related areas. It aims at helping the researchers 
and managers in obtaining the information necessary for their re- 
spective work. The services already implemented and available are 
described. 


6391 (UCRL—15834) Representation and compression 
of facsimile and data. Kelly, P.L.; Algazi, V.R. 
(California Univ., Davis (USA). Signal and Image Process- 
ing Lab.). Aug 1986. Contract W-7405-ENG-48. 33p. NTIS, 
A03/MF 401; 1; GPO Dep. File Number DE87001312. 
Digital transmission and storage of facsimile images became 
a topic of active research and commercial interest in the mid 1970's. 
Goal of our research is to establish a framework for modeling fac- 
simile data and then use this framework to more efficiently repre- 
sent facsimile images while maintaining or improving quality. In 
this report we limit our focus to three aspects of our proposed 
framework, namely preprocessing, global modeling, and signal rep- 
resentation. We also briefly review current models for facsimile 
images. 


9904 Law 


6392 ee ae pp vp) Problems of fire- 
men in nuclear era. Almeida, E.S. de. (Universidade Federal 


Fluminense, Niteroi, Brazil. Inst. de Fisica). 1986. (In Portu- 
guese). NTIS (US Sales Only), PC A19/MF AOl. File 
Number DE87700030. (CONF-860343—Vol.1). 
From 1. general congress on nuclear energy; Rio de Janeiro, 
Brazil (17 Mar 1986). 
The training 


of firemen and other personnel to deal with 
fires and emergencies involving radioactive materials has been rec- 
ognized as being of extreme importance by the International Agen- 
cies for a number of years. It is not the intent to train firemen to 
become radiation specialists, nor to qualify them to deal effectively 
with radiation hazards with which they may be confronted, but 
rather to serve as a basis for acquainting them with the problems in 
general and to prepare them for more specialized training. 
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saline environments, 12:5350 (BA; US) 

Thermophilic archaebacteria occurring in submarine 
hydrothermal areas, 12:5562 (BA;US) 

—— River Lab., Aiken, SC (USA). Reactor Safety Research 
iv. 

Absorption of airborne molecular iodine by water sprays, 12:5243 

(R;US) 
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School of Aviation Medicine, Randolph AFB, TX (USA) 

Operation Hardtack. Project 4.1. Effects on eyes from exposure 
to very-high-altitude bursts, 12:5118 (R;US) 

Operation Redwing. Project 4.1. Chorioretinal burns, 12:5141 
(R;US) 

Schweizerisches Inst. fuer Nuklearforschung, Villigen 

First results of the full-array LCT coil tests, 12:6177 (R;US) 

International Large Coil Task: testing of the largest 
superconducting toroidal magnet system, 12:6228 (R;US) 

Science Applications International Corp., Albuquerque, NM (USA) 

Stirling engine performance optimization with different working 
fluids, 12:4686 (R;US) 

Science Applications International Corp., Chatsworth, CA (USA) 

Injection of densely loaded flows into entrained-flow gasi 
Second quarterly report, January 1-March 31, 1986, 12:3313 
(R;US) 

Science Applications International Corp., Hermosa Beach, CA (USA) 

Modeling of two-phase flow during bottom reflooding in PWRs. 
Final report, 12:3931 (R;US) 

Science Applications International Corp., La Jolla, CA (USA) 

Assessment of long-term changes in biological communities of 
the Santa Maria Basin and Western Santa Barbara Channel - 
Phase 1. Volume 1. Executive summary. Final report, 1984- 
1986, 12:5319 (R;US) 

Assessment of long-term changes in biological communities of 
the Santa Maria Basin and Western Santa Barbara Channel - 
Phase 1. Volume 2. Synthesis of findings. Final report, 1984- 
1986, 12:5346 (R;US) 

Science Applications International Corp., Los Altos, CA (USA) 

Structured sensitivity analyses using the MAAP 2.0 computer 
code, 12:3928 (R;US) 

Science Applications International Corp., McLean, VA (USA) 

Analysis of radiation exposure for observers and maneuver 
troops. Exercise Desert Rock IV, Operation Tumbler-Snapper. 
Technical report, 12 March-1 August 1985, 12:5064 (R;US) 

Scientists’ Inst. for Public Information, New York (USA) 

Securing continuous clean power. Considerations to be made 
when constructing facilities utilizing sensitive or never-off-line 
electrical equipment. Master's thesis, 12:4674 (R;US) 

Seton, Johnson, and Odell, Inc., Portland, OR (USA) 

Estimating environmental costs and benefits for five generating 
resources. Description of generic generating resources, their 
likely significant environmental effects, and the economic value 
of those effects. Final report, 12:4041 (R;US) 

Shapiro and Associates, Inc., Portland, OR (USA) 

Estimating environmental costs and benefits for five generating 
resources. Description of generic generating resources, their 
likely significant environmental effects, and the economic value 
of those effects. Final report, 12:4041 (R;US) 

Corp., Sunnyvale, CA (USA) 

Effects of 450°C thermal annealing upon oxygen precipitation in 

B-doped CZ Si wafers, 12:4420 (R;US) 
Siltec Corp., Mountain View, CA (USA) 

Effects of 450°C thermal annealing upon oxygen precipitation in 

B-doped CZ Si wafers, 12:4420 (R;US) 
Skibsteknisk Laboratorium, Lyngby (Denmark) 

Aerodynamic characteristics for wind turbine blades and 
airbrakes, 12:3706 (R;DK;In Danish) 

Measurements of aerodynamic characteristics of a NACA 63(3)- 
418 profile, 12:3705 (R;DK;In Danish) 

Skoda, Pizen (Czechoslovakia). Zavod Energeticke Strojirenstvi 

Results of research and development for nuclear power plants 
with WWER-1000 type light water reactors. In 
commemoration of the 125th anniversary of SKODA, 12:3759 
(R;CS;In Czech and Slovak) 

Skovteknisk Inst., Copenhagen (Denmark) 

Manual on felling and bunching small trees from thinnings with 
small scale equipment on gentle terrain. Final report IEA-FE- 
CPC7, 12:3628 (R;DK) 

Smithsonian Astrophysical Observatory, Cambridge, MA (USA) 

Determination of band oscillator strengths of atmospheric 
molecules from high resolution vacuum ultraviolet cross 
section measurements. Semiannual Status Report, 1 November 
1985-30 April 1986, 12:5161 (R;US) 

ical study of the X-ray emission from astrophysical shock 
waves. Semiannual Report, 1 June 1985-31 May 1986, 12:5747 
(R;US) 
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Solar Energy Research Inst., Golden, CO (USA) 

Atlas of the primary pyrolysis products of municipal solid waste 
and selected constituents, 12:3604 (R;US) 

Biofuels glossary, 12:3632 (R;US) 

Federal Ocean Energy Technology program summary for fiscal 
years 1984 and 1985, 12:3655 (R;US) 

Methods to quantify contamination effects on silica gel samples, 
12:2678 (R;US) 

Southern Methodist Univ., Dallas, TX (USA) 

Thin-film cadmium telluride solar cells. Final subcontract report, 

1 October 1983-31 May 1985, 12:3634 (R;US) 
Southern Research Inst., Birmingham, AL (USA) 

Analytical methods for determination of selected 
organic hazardous constituents in combustion products, 12:5191 
(R;US) 

Critical review of open source particulate emission 
measurements: field comparison. Final report, June 1983-June 
1985, 12:5213 (R;US) 

Investigation of precipitator pulse energization. Final report, 
12:5174 (R;US) 

Southwest Research Inst., San Antonio, TX (USA). Belvoir Fuels and 
Lubricants Research Facility 

Clean-burning diesel engines. Interim report, June-December 
1985 on Phase 3, 12:4221 (R;US) 

Development of referee fuels for improved Army multifuel 
engine design. Interim report, 1 January 1981-31 December 
1985, 12:3373 (R;US) 

SRI International, Menlo Park, CA (USA) 

Catalytic methods for improved coal liquefaction and 
hydrotreating. Quarterly report No. 4, June 23-September 22, 
1986, 12:3310 (R;US) 

Chemistry of gaseous lower-valent actinide halides. Technical 
progress report, 12:4528 (R;US) 

Gum and deposit formation from jet-turbine and diesel fuels at 
130C, 12:3374 (R;US) 

Rewrite Rule Machine. Progress report, 12:6330 (R;US) 

a Menlo Park, CA (USA). Atmospheric Science 


Toxic chemicals in the environment: a program of field 
measurements. Final report, April 1982-June 1986, 12:5216 
(R;US) 

Stanford Linear Accelerator Center, Menlo Park, CA (USA) 

Cooling ~~ for TeV oe 12:4822 (R;US) 

of observing CP violation in bottom and charm decays, 
12:5925 (RUS) 
Stanford Univ., CA (USA). Computer Systems Lab. 

Compile-time partitioning and scheduling of parallel programs. 
Extended summary, 12:6327 (R;US) 

Stanford Univ., CA (USA). Dept. of Computer Science 

Parallel block schemes for large scale least squares computations, 
12:6348 (R;US) 

Stanford Univ., CA (USA). Dept. of Electrical Engineering 

Radiation from channeled electrons and positrons, 12:5791 
(R;US) 

Stanford Univ., CA (USA). Dept. of Materials Science and 
Engineering 


Internal variable based models for elevated temperature fatigue 
and deformation. Annual progress report and summary of 
future research, February 1, 1985-January 31, 1986, 12:4272 
(R;US) 

Stanford Univ., CA (USA). Stanford Synchrotron Radiation Lab. 

Effects of 450°C thermal annealing upon oxygen precipitation in 

B-doped CZ Si wafers, 12:4420 (R;US) 
Statens Byggeforskningsinstitut, Hoersholm (Denmark) 

Heat recovery from ventilating systems. Functioning in practice, 
12:4156 (R;DK;In Danish) 

Water supply and drainage for buildings, 12:4115 (R;DK) 

Statens Raad foer Byggnadsforskning, Stockholm (Sweden) 

Environmental impacts of heat extraction from rock and ground 

water, 12:5420 (R;SE;In Swedish) 
State Univ. of New York, Buffalo (USA) 

SUNY-PRT beamline at NSLS. Annual technical progress 

report, December 1, 1985-November 30, 1986, 12:4916 (R;US) 
State Univ. of New York, Stony Brook (USA). Health Science Center 

Genetic markers of host resistance and/or susceptibility to the 
lethal effects of radiation and combined radiation-burn injuries. 
Technical report, 2 March 1984-31 October 1985, 12:5587 
(R;US) 
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State Univ. of New York, Stony Brook (USA). Inst. for Theoretical 
Physics 


Hard diffractive processes: QCD models, 12:5899 (R;US) 
Stearns-Roger Engineering Corp., Denver, CO (USA) 

10 MWe solar thermal central receiver pilot plant solar facilities 
design integration: PSS [Plant Support Subsystem] final design 
calculations: Book 6 of 26, Thermal storage and plant support 
subsystem foundations, construction package 7 (RADL item 7- 
8), 12:3649 (R;US) 

Steven, Fitzmaurice and Partners, Christchurch (New Zealand) 

Biological production of methane from Southland lignite: a 
literature survey. Final report, 12:3312 (R;US) 

Stiftelsen foer Vaermeteknisk Forskning, Stockholm (Sweden) 

Characterizing the combustion of eleven coal species in a drop - 
tube furnace, 12:3358 (R;SE;In Swedish) 

Combustion properties for Polish and Russian coals. A literature 
review, 12:3357 (R;SE;In Swedish) 

Corrosion in seawater systems - the effects of chlorination, 
12:4297 (R;SE;In Swedish) 

CWF firing, 12:4218 (R;SE;In Swedish) 

Development and testing of a slagging-fouling probe, 12:3324 
(R;SE;In Swedish) 

Dewpoint corrosion - a literature review, 12:4298 (R;SE;In 
Swedish) 

Emission of sulfur and nitrogen oxides from industrial plants - 
comparable measurements performed by some commercial 
laboratories - a study of reliability, 12:5224 (R;SE;In Swedish) 

Experiences of systems for continuous measurement in stack 
gases, 12:5225 (R;SE;In Swedish) 

Flue gas desulfurization by dry injection. Pilot scale tests, 
12:5223 (R;SE;In Swedish) 

Foaming of jacket pipe joints, 12:4669 (R;SE;In Swedish) 

Interaction of ash minerals in desulfurization with calcium 
sorbent - experiments in a drop tube furnace, 12:3315 (R;SE;In 
Swedish) 

Measuring of Hg-emissions in combustion of coal in a fast 
fluidized bed, 12:3356 (R;SE;In Swedish) 

NOsub(x) emission at Nordic boilers lager than 10 MW, 12:4680 
(R;SE;In Swedish) 

Optimal admission steam data for 10-50 MW combined heat and 
power plants, 12:3710 (R;SE;In Swedish) 

Optimization of desulfurization by injection of limestone into the 
fire grate, 12:3712 (R;SE;In Swedish) 

Safety evaluation and risk assessment - Bycoguard MP-4S, 
12:5377 (R;SE) 

Safety of operating electric boilers, 12:4673 (R;SE;In Swedish) 

Sulphur capture by calcium based sorbents - experiments in a 
drop tube furnace. Final report, 12:3314 (R;SE;In Swedish) 

Strasbourg-1 Univ., 67 (France). Centre de Recherches Nucleaires 

Study of fission products (mass 135 and 137) of the Strasbourg 

nuclear reactor, 12:6009 (R;FR;In French) 
Studsvik Energiteknik AB, Nykoeping (Sweden) 

Characterizing the combustion of eleven coal species in a drop - 
tube furnace, 12:3358 (R;SE;In Swedish) 

Combustion properties for Polish and Russian coals. A literature 
review, 12:3357 (R;SE;In Swedish) 

Development and testing of a slagging-fouling probe, 12:3324 
(R;SE;In Swedish) 

Measuring of Hg-emissions in combustion of coal in a fast 
fluidized bed, 12:3356 (R;SE;In Swedish) 

NOsub(x) emission at Nordic boilers lager than 10 MW, 12:4680 
(R;SE;In Swedish) 

Stuttgart Univ. (Germany, F.R.). Fakultaet 12 - Physik 

Measurement of the electron polarization in the B decay of “Ca 
and *7Pm, 12:5995 (R;DE;In German) 

Surface Science Labs., Mountain View, CA (USA) 

Comparison of experimental and theoretical calculations of 
backscattering amplitude and phase shift functions for a 
number of fcc metals, 12:4261 (R;US) 

Swanson Service Corp., Huntingdon Beach, CA (USA) 

Predrop test analysis of a spent-fuel cask. Final report, 12:4563 
(R;US) 

Swedish National Board for Technical Development, Stockholm 

Heat recovery by means of heat exchangers for polluted air. 
Lacquering, machining and surface treatment, 12:4199 (R;SE;In 
Swedish) 

Swedish Nuclear Power Inspectorate, Stockholm 

Assessment of RELAP5/MOD2 against 25 dryout experiments 
conducted at the Royal Institute of Technology, 12:3795 
(R;US) 
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International agreement report: Assessment of RELAPS5/MOD2 
against Marviken Jet Impingement Test 11 level swell, 12:3805 
(R;US) 

~~” of Agricultural Sciences, Uppsala. Energy Forestry 


Culture of Salix species in vitro, 12:3635 (R;SE) 


T 


Tata Inst. of Fundamental Research, Bombay (India) 

Top quark and light Higgs scalar mass bounds in no-scale 

supergravity, 12:5956 (R;US) 
Technion-Israel Inst. of Tech., Haifa 

Beam-hardening correction methods for polychromatic x-ray CT 
scanners used to characterize structural ceramics, 12:4369 
(R;US) 

Linearization beam-hardening correction method for x-ray 
computed tomographic imaging of structural ceramics, 12:4658 
(R;US) 

Technion-Israel Inst. of Tech., Haifa. Dept. of Physics 
Model of massive neutrinos with a conserved lepton number, 


12:5927 (R;AT) 
Technische Hochschule Aachen (Germany, F.R.). Mathematisch- 
Naturwissenschaftliche Fakultaet 


Derivation of coal products from tars produced by pressure 
pyrolysis of coal in an inert-gas or reactive-gas atmosphere, 
12:3311 (R;DE;In German) 

Technische Univ. Berlin (Germany, F.R.). Abt. Schiffstechnik 

Calculation of non-linear drift forces and torques on com 
offshore structures of any shape, 12:4683 (R;DE;In German) 

Technische Univ. Muenchen, Garching (Germany, F.R.). Inst. for 
Radiochemistry 


Investigations concerning the source term for the emission of 
fission products and transuranic elements from the highly 
radioactive waste in the temperature region between 200 and 
1100°C, 12:3523 (TG;US) 

Technische Univ., Vienna (Austria). Inst. fuer Angewandte und 
Technische Physik 

Anisotropy and microstructure of rare-earth permanent-magnet 
materials. Final report, December 1083-March 1986, 12:4246 
(R;US) 

Temple Univ., Philadelphia, PA-(USA). Dept. of Physics 

Experimental investigations in particle physics at intermediate 
energies. Pro report, December 1, 1985-November 30, 
1986, 12:5879 (R;US) 

Tennessee Univ., Knoxville (USA) 

Autodetachment spectroscopy of metastable negative ions, 
12:5793 (R;US) 

Tennessee Univ., Knoxville (USA). Dept. of Anthropology 

Archaeological investigations in the Watauga Reservoir, Carter 
and Johnson Counties, Tennessee, 12:5424 (R;US) 

Overhill Cherokee archaeology at Chota-Tanasee, 12:6302 
(R;US) 

Tennessee Univ., Knoxville (USA). Dept. of Chemistry 

Macromolecular chemistry of coalification. Quarterly report, 
May 1-July 31, 1986, 12:3323 (R;US) 

Synthesis of radiopharmaceuticals containing short-lived 
radionuclides. Progress report, March 1, 1986-February 28, 
1987, 12:4529 (R;US) 

Tennessee Univ., Knoxville (USA). Dept. of Physics and Astronomy 

Magnetic measurements of the transuranium elements. Progress 
report, January 1-December 31, 1986, 12:4527 (R;US) 

Tennessee Univ., Knoxville (USA). Transportation Center 

Transportation cost estimates for sodium compounds. Final 
report, 12:3327 (R;US) 

Tennessee Univ., Tullahoma (USA). Space Inst. 

University of Tennessee Space Institute quarterly technical 
progress report, October-December 1985, 12:4088 (R;US) 

Tennessee Valley Authority, Chattanooga (USA). Div. of Energy 
Demonstrations and Technology 

High-sulfur spray dryer Shawnee test program. Volume VI. R- 

C/TVA spray dryer/ESP evaluation, 12:3331 (R;US) 
Tennessee Valley Authority, Knoxville (USA) 
US nuclear plants cost per kW report, 12:3821 (R;US) 
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Tennessee Valley Authority, Knoxville (USA). Industrial 
Development Staff 


1985 industrial development, Tennessee Valley region, 12:4075 
(R;US) 
Tennessee Valley Authority, Knoxville (USA). Office of Natural 
Resources and Economic Development 


Secondary forest products manufacturers market void 
identification, 12:6301 (R;US) 
Tennessee Valley Authority, Norris (USA) 
Effects of proposed water supply withdrawals on fish habitat in 
the Piney River, 12:5423 (R;US) 
Tennessee Valley Authority, Norris (USA). Div. of Land and 
Economic Resources 


Forest biomass assessment for the Tennessee Valley region, 
12:3637 (R;US) 
Production and use of industrial wood and bark residues in the 
Tennessee Valley region, 1984, 12:3636 (R;US) 
7 and M Univ., College Station (USA). Texas Transportation 


Guidelines for estimating the cost-effectiveness of high- 
occupancy vehicle lanes. Research report, September 1984 - 
November 1985, 12:4161 (R;US) 

Texas Accelerator Center, The Woodlands 
Coaxial pulse line accelerating structure, 12:4692 (R;US) 
Texas Southern Univy., Houston (USA). Dept. of Chemistry 

Study of some wastewater contaminants. Fourth quarterly report, 
June 16-September 15, 1986, 12:5357 (R;US) 

Texas Tech Univ., Lubbock (USA). Dept. of Chemistry and 


Metal ion complexation by ionizable crown ethers, 12:4440 
(R;US) 
Texas Univ., Arlington (USA). Dept. of Electrical Engineering 
Impact of residential utility interactive photovoltaic power 
systems on the utility, 12:3647 (R;US) 
Texas Uniy., Austin (USA). Center for Particle Theory 
Heavy lepton production in the effective W approximation, 
12:5907 (R;US) 
Texas Univ., Austin (USA). Center for Transportation Research 
Guidelines for design and construction of recycled asphalt 
mixtures. Interim report, 12:4195 (R;US) 
Use of foamed asphalt in cold, recycied mixtures. Interim report, 
12:3376 (R;US) 
Texas Univ., Austin (USA). Dept. of Aerospace Engineering and 
Engineering Mechanics 


Advanced guidance algorithms for homing missiles with bearing- 

only measurements. Annual technical report, 12:6306 (R;US) 
Texas Univ., Austin (USA). Dept. of Chemical Engineering 

Urban aerosol modeling: incorporation of an SO2 photochemical 
oxidation module in AROSOL. Interim report, July 1985-July 
1986, 12:5214 (R;US) 

Texas Univ., Austin (USA). Inst. for Fusion Studies 

The effects of sloshing energetic particles on ballooning modes in 
tokamaks, 12:6116 (R;US) 

Thermo Electron Corp., Waltham, MA (USA) 

Development of Spectral Flame Analyzer for improving 
combustion in boilers, 12:4678 (R;US) 

Consultants, Inc., Annandale, VA (USA) 

Phase I life cycle documentation for the Total Force Manpower 
Management System (TFMMS). Project Management Plan, 
12:6324 (R;US) 

Tohoku Univ., Sendai (Japan). Research Inst. for Iron, Steel and 
Other Metals 


Magnetic excitations in Fe-doped MnsSi, 12:4398 (R;US) 
Toledo Univ., OH (USA). Dept. of Physics and Astronomy 
Systematics of energy levels and other properties of highly 
charged ions, 12:5807 (R;US) 
Toronto Univ., Ontario (Canada) 
Laser Doppler velocimetry measurements in coaxial, co- and 
counter-swirling, isothermal jets, 12:5864 (R;CA) 
Toshiba Corp., Kawasaki, Kanagawa (Japan). Research and 
Development Center 
Hydrogen re-emission data analysis in austenitic stainless steel, 
12:4285 (R;JP) 
Tower and Kaufman, Fairview Park, OH (USA) 
Compatibility of sodium and lithium in superalloy heat pipes. 
Final report, 1 January-31 December 1984, 12:4245 (R;US) 
Transnuclear, Inc., White Plains, NY (USA) 
Safety criteria for spent-fuel transport. Final report, 12:3532 
(R;US) 


UNIT TENAGA NUKLEAR, BANGI, SELANGOR 


TRC Environmental Consultants, Inc., East Hartford, CT (USA) 
Assessment of material damage and soiling from air pollution in 
the South Coast Air Basin. Final report, 12:5195 (R;US) 
Industrial Source Complex (ISC) Dispersion Model User’s Guide. 
Second edition. Volume 1. Final report, 12:5198 (R;US) 
Industrial Source Complex (ISC) Dispersion Model User’s Guide. 
Second edition. Volume 2. Appendices. Final report, 12:5199 
(R;US) 
Trieste Univ. (Italy). Ist. di Fisica Teorica 
Local duality constraints on scalar gluonium, 12:5914 (R;XA) 
Structure and dynamics of molten salts, 12:4409 (R;XA) 
TRIUMF, Vancouver, British Columbia (Canada) 
Proton-proton bremsstrahlung and information on off-shell 
aspects of the nucleon-nucleon force, 12:6049 (R;CA) 
TRW Electronics and Defense Sector, Redondo Beach, CA (USA). 
Military Electronics Div. 
Superconducting-cavity development for free-electron lasers. 
Final report, July 1984-June 1986, 12:4589 (R;US) 
Tsentral’nyj Nauchno-Issledovatel'skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh 


Issledovanij po Atomnoj Nauke i Tekhnike, 
Moscow (USSR) 


Architecture of the data bank on in-pile test methods, 12:4668 
(R;SU;In Russian) 
Early diagnostics of fast reactor anomalies using process 
controlled parameters, 12:3813 (R;SU;In Russian) 
Economical efficiency aspects of submerged testing facilities for 
power reactor fuel examination, 12:3732 (R;SU;In Russian) 
Failed element monitoring in organic cooled nuclear boiler, 
12:3803 (R;SU;In Russian) 
Photon splitting in the fields of crystallographic axes and planes, 
12:5954 (R;SU) 
Some aspects of finite element method mathematical realization 
in reactor thermal problems, 12:3835 (R;SU;In Russian) 
Tsukuba Univ., Sakura, Ibaraki (Japan). Inst. of Materials Science 
De Haas-van Alphen study of LaCue, PrCus, NdCus and SmCue, 
12:4258 (R;US) 
Heavy fermion state in CeCug, 12:4257 (R;US) 
Tulsa Univ., OK (USA) 
Theoretical and experimental study of the composition of deep 
source gas. Final report, 12:3410 (R;US) 
Turinsky (Paul J.), Raleigh, NC (USA) 
Reactor Analysis Support Package (RASP). Volume 5. PWR 
physics analysis guidelines. Final report, 12:3930 (R;US) 
Tyotehoseuran Julkaisuja, Helsinki (Finland) 
Energy saving in grain harvesting, 12:4201 (R;FI;In Finnish) 
Utilization of ground heat in extending the growing season for 
earlier vegetables and transplants in plastic tunnel greenhouses, 
12:4200 (R;FI;In Finnish) 


U 


UKAEA Atomic Energy Research Establishment, Harwell 

Advanced battery development. Solid state rechargeable lithium 
batteries - Anglo/Danish project phase II. Final report, 
12:4021 (R;DE) 

UKAEA Atomic Energy Research Establishment, Harwell. Materials 
Development Div. 

Stochastic models of pitting corrosion of stainless steels: Part 1, 
Modelling of the initiation and growth of pits at constant 
potential, 12:4250 (R;US) 

UKAEA Dounreay Nuclear Power Development Establishment 

Recent R & D contributions in the field of fast reactor safety, 
12:3927 (R;CH) 

UKAEA Risley Nuclear Power Development Labs. 

Stress intensity factor solutions for edge cracked plates loaded 
under displacement control, 12:4667 (R;GB) 

UNC Nuclear Industries, Inc., Richland, WA (USA) 
Operational analysis of N Reactor systems, 12:3804 (R;US) 
United Technologies Research Center, East Hartford, CT (USA). 

Advanced Systems Technology 

Manuals for the energy conservation and management computer 

model. Volume 2. User’s manual, 12:4063 (R;US) 
Unit Tenaga Nuklear, Bangi, Selangor (Malaysia) 

Proceedings of the Workshop on the application of ionizing 

technology in food preservation, 12:5614 (R;MY) 








UNIVERSITY CITY SCIENCE CENTER, PHILADELPHIA, 


and Industrial Techno! 

Energy management assistance for small and medium-size 
manufacturers. A first-phase evaluation of the 1985-1986 
EADC program, 12:4061 (R;US) 

University of Manchester Inst. of Science and Technology (UK). 
Corrosion and Protection Centre 

Study of the inhibition of corrosion of aluminium by chromates 
using fluorescence detection of x-ray absorption, 12:4251 
(R;US) 

University of W«:tern Ontario, London (Canada). Dept. of 
Biochemistry 


University City Science Center, Philadelphia, PA (USA). Center for 
Energy Management logy 


Microwave-induced cataracts of the eye lens. strategies for 
modeling and prevention in vitro and in vivo. Annual summary 
report, 1 June 1982-30 May 1983, 12:5667 (R;US) 

USAEC, Washington, DC 

Operation sandstone. Nuclear explosions. 1948. Appendix B to 
Report Number 10. Fission counting, 12:5089 (R;US) 

Operation Sandstone. Nuclear explosions. 1948. Appendix C to 
report Number 10. Special vehicles for Operation Sandstone, 
12:5090 (R;US) 

Operation Teapot, Nevada Test Site, February-May 1955. 
Project 34.4. Nuclear effects on machine tools, 12:5073 (R;US) 

Operation Teapot, Nevada Test Site, February-May 1955. 
Project 31.2. Damage to commercial and industrial buildings 
exposed to nuclear effects, 12:5074 (R;US) 

USDOE Assistant Secretary for Fossil Energy, Washington, DC 

Report to Congress on the relationships between projects 
selected for the Clean Coal Technology Program and the 
recommendations of the Joint Report of the Special Envoys on 
Acid Rain, 12:3360 (R;US) 

USDOE Assistant Secretary for Nuclear Energy, Washington, DC 

Office of Remedial Action and Waste Technology. Program 
summary, 12:3463 (R;US) 

USDOE Bonneville Power Administration, Portland, OR 

End-use Load and Conservztion Assessment Program: 

applications and analysis plans, Version 1.0, 12:4136 (R;US) 
USDOE Energy Information Administration, Washington, DC 

EIA Publications New Releases, July-August 1986, 12:4048 

(R;US) 
USDOE Energy Information Administration, Washington, DC. 
Office of Energy Markets and End Use 
Energy forecasts for 1985, 12:3389 (R;US) 
International Energy Annual 1985, 12:4078 (R;US) 
Monthly Energy Review, July 1986, 12:4077 (R;US) 
Residential energy consumption survey: housing characteristics 
1984, 12:4062 (R;US) 
USDOE Energy Information Administration, Washington, DC. 
Office of Oil and Gas 
Natural Gas Monthly, August 1986, 12:3408 (R;US) 
Petroleum Supply Monthly, August 1986, 12:3379 (R;US) 
USDOE Environmental Measurements Lab., New York 
Compendium of the Environmental Measurements Laboratory's 
research projects related to the Chernobyl nuclear accident, 
12:5244 (R;US) 
USDOE Morgantown Energy Technology Center, WV 
Performance evaluation of a cross-flow filter on a subpilot-scale 
pressurized fluid bed coal combustor, 12:3351 (R;US) 
Proceedings of the gas hydrates, arctic/offshore research, and 
deep source gas contractors review meeting, 12:3390 (R;US) 
USDOE Nevada Operations Office, Las Vegas 
Bibliography of the published reports, papers, and articles on the 
Nevada Nuclear Waste Storage Investigations. Revision 1, 
12:3490 (R;US) 
USDOE Office of R Ww DC. 
Summaries of FY 1986 engineering research, 12:4550 (R;US) 
USDOE, Washington, DC 
Battery requirements for urban electric vans, 12:4008 (R;US) 
Utah State Univ., Logan (USA). Dept. of Mathematics 
Note on a Householder implementation of the GMRES method, 
12:6374 (R;US) 
Utah State Univ., Logan (USA). Utah Water Research Lab. 
Evaluation of volatilization of hazardous constituents at 
hazardous-waste land-treatment sites. Final report, 12:3382 
(R;US) 
Utah Univ., Salt Lake City (USA) 
Theoretical and experimental study of solid-phase miscibility gaps 
in III/V quaternary alloys, 12:4402 (R;US) 
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gyrotron, 12:4701 (RA;US) 
Microwave Tubes 
Experimental results of cusptron microwave tube study, 
12:4785 (RA;US) 


Laser guiding of electron beams in the advanced test 
accelerator, 12:4805 (J;US) 
Performance 
Frequency dependent capacitive - inductive model for axially 
coupled 7/2 standing wave biperiodic structures, 12:4766 
(RA;US) 
High-power, solid-state RF source for accelerator cavities, 
12:4775 (RA;US) 
Injection and capture of electrons in the UCI stellatron, 
12:4758 (RA;US) 
Integral split ring resonator loaded with drift tubes & RF 
quadrupoles, 12:4787 (RA;US) 
Power Supplies 
Self-consistent klystron simulations, 12:4769 (RA;US) 


Radiotherapy 
Treatment planning with ion beams, 12:4890 (RA;US) 
Resonance 


Analytical method for treatment of nonlinear resonances in 
accelerators, 12:4809 (R;US) 
RF Systems 
Computer modelling of two- and three-dimensional cavities, 
12:4900 (RA;US) 


Synchrotron Radiation Sources 
Operating experience with existing light sources, 12:4897 
(RA;US) 
Uses 
Implantation of intense pulsed metallic ion beam, 12:4269 
(RA;US) 
Wi 
New directional couplers for multimode circular waveguides 
applied intense pulsed microwave systems, 12:4797 (RA;US) 
ACCIDENTAL IRRADIATION 
See RADIATION ACCIDENTS 
ACCRETION (PLANET-SYSTEM) 
See PLANET-SYSTEM ACCRETION 
ACES 
See QUARKS 
ACETOPHENONE 
Reduction 


Roles of hydrogen and carbon monoxide on the conversions of 
organic solids and their chemical models, 12:3296 (RA;US) 
ACETYLBENZENE 
See ACETOPHENONE 
ACID ELECTROLYTE FUEL CELLS 
Anodes 

Enhanced electrode kinetics in phosphoric acid fuel cells by 
use of nafion coated porous gas diffusion electrodes, 12:4102 
(BA;US) 

Cathodes 

Enhanced electrode kinetics in phosphoric acid fuel cells by 
use of nafion coated porous gas diffusion electrodes, 12:4102 
(BA;US) 

Membranes 

Enhanced electrode kinetics in phosphoric acid fuel cells by 
use of nafion coated porous gas diffusion electrodes, 12:4102 
(BA;US) 

Performance 

Enhanced electrode kinetics in phosphoric acid fuel cells by 
use of nafion coated porous gas diffusion electrodes, 12:4102 
(BA;US) 

ACID RAIN 
Air Pollution Monitoring 
Florida acid-deposition study. Phase 2 report, 12:5219 (R;US) 
Atmospheric Chemistry 

Methods for acidic deposition measurement: proceedings, 
12:5175 (R;US) 

Theoretical studies of long-range transport of oxidants (second 
annual report), 12:5193 (R;US) 

Biological Effects 

Effects of rainfall acidification on plant pathogens, 12:5192 
(R;US) 

Historical resume of progress in scientific and public 
understanding of acid precipitation and its biological 
consequences, 12:5197 (R;US) 

Data Analysis 

Florida acid-deposition study. Phase 2 report addendum: acid- 
deposition monitoring program. Data analysis, 12:5220 
(R;US) 

Environmental Impacts 

Areas having soil characteristics that may indicate sensitivity 
to acidic deposition under alternative forest damage 
hypotheses, 12:5316 (R;US) 

Forest health and acidic deposition, 12:5177 (R;US) 

Information Needs 
Florida acid-deposition study. Phase 2 report, 12:5219 (R;US) 
Land Pollution 

Chemistry of aluminum in an acidic lake in the Adirondack 
region of New York State, USA, 12:5370 (R;US) 

Implementation, sensitivity analysis, and application of the 
ILWAS model of acid-precipitation impacts to Panther Lake 
and Walker Branch watersheds. Technical report (Final), 15 
June 1985-30 June 1986, 12:5211 (R;US) 

Sulfate retention by forest soils of central New England. 
Completion report, 12:5318 (R;US) 

Mathematical Models 

A simplified turbulent spiral boundary layer and thermal wind 

simulator for acid rain modeling, 12:5228 (BA;US) 








Recommendations 
Report to Congress on the relationships between projects 
selected for the Clean Coal Technology Program and the 
recommendations of the Joint Report of the Special Envoys 
on Acid Rain, 12:3360 (R;US) 
Reviews 

Historical resume of progress in scientific and public 
understanding of acid precipitation and its biological 
consequences, 12:5197 (R;US) 

Technology Assessment 

Methods for acidic deposition measurement: proceedings, 

12:5175 (R;US) 
Turbulent Flow 

A simplified turbulent spiral boundary layer and thermal wind 

simulator for acid rain modeling, 12:5228 (BA;US) 
Water Pollution 

Chemistry of aluminum in an acidic lake in the Adirondack 
region of New York State, USA, 12:5370 (R;US) 

Chronology, magnitude, and paleolimnological record of 
changing metal fluxes related to atmospheric deposition of 
acids and metals in New England, 12:5189 (R;US) 

Critique of acid lakes and fish-population status in the 
Adirondack region of New York State. Final report, 12:5643 
(R;US) 

Implementation, sensitivity analysis, and application of the 
ILWAS model of acid-precipitation impacts to Panther Lake 
and Walker Branch watersheds. Technical report (Final), 15 
June 1985-30 June 1986, 12:5211 (R;US) 

National surface-water survey: eastern lake survey (Phase 1 - 
synoptic chemistry). Quality-assurance plan. Final report, 
12:5371 (R;US) 

National surface-water survey: eastern lake survey (Phase 1 - 
synoptic chemistry). Analytical methods manual. Final 
report, 12:5372 (R;US) 

ACIDIFICATION 
Toxicity 

Evaluation and compilation of the reported effects of 
acidification on aquatic biota. Volume 1. Compiled data. 
Final report, 12:5358 (R;US) 

ACIDS (ORGANIC) 
See ORGANIC ACIDS 
ACRIDINES 
Denitrification 

Regioselective reduction of polynuclear heteroaromatics 
catalyzed by transition metal complexes and 
hydrodenitrogenation chemistry, 12:4488 (R;US) 

Hydrogenation 

Regioselective reduction of polynuclear heteroaromatics 
catalyzed by transition metal complexes and 
hydrodenitrogenation chemistry, 12:4488 (R;US) 


Regioselective reduction of polynuclear heteroaromatics 
catalyzed by transition metal complexes and 
hydrodenitrogenation chemistry, 12:4488 (R;US) 

ACROMEGALY 
Diagnosis 

Acromegaly: diagnostic and therapeutic problems, 12:5541 

(RA;BR;In Portuguese) 
Radioimmunoassay 

Evaluation of therapeutic response in acromegaly; correlation 
between growth hormone and somatomedin C with clinical 
sight, 12:5549 (RA;BR;In Portuguese) 


ry 
Clinical and laboratory evolution of acromegaly after surgery 
and radiotherapy, 12:5543 (RA;BR;In Portuguese) 
Parameters of inactivity in acromegaly, 12:5542 (RA;BR;In 
Portuguese) 
Therapy 
Acromegaly: diagnostic and therapeutic problems, 12:5541 
(RA;BR;In Portuguese) 
ACRYLAMIDE 
Health Hazards 
Industry-wide studies report of walk-through survey of 
American Cyanamid Plant, Fortier Plant, Westwego, 
Louisana, 12:5579 (R;US) 
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ACTH 
Quantity Ratio 
ACTH levels in blood plasma of normal individual and in 
individual with hypophysis and adrenal diseases, 12:5501 
(RA;BR;In Portuguese) 
Radioimmunoassay 
Mouting and standardization of extraction and 
radioimmunoassay methods of blood plasma ACTH, 12:5503 
(RA;BR;In Portuguese) 
Secretion 
Effects of naloxone infusion on LH and ACTH secretion in 
Cushing and Addison diseases, 12:5502 (RA;BR;In 
Portuguese) 
ACTINIDE COMPOUNDS 
See also CURIUM COMPOUNDS 
THORIUM COMPOUNDS 
Crystal Growth 
Magnetic measurements of the transuranium elements. Progress 
report, January 1-December 31, 1986, 12:4527 (R;US) 
Physical Properties 
Magnetic measurements of the transuranium elements. Pro 
report, January 1-December 31, 1986, 12:4527 (R;US) 
Transition Temperature 
Magnetic measurements of the transuranium elements. Progress 
report, January 1-December 31, 1986, 12:4527 (R;US) 
ACTINIDES 
See also AMERICIUM 
CALIFORNIUM 
NEPTUNIUM 
PLUTONIUM 
THORIUM 
URANIUM 
Activation Analysis 
Attempt at improving actinide analysis by neutron activation, 
12:4451 (RA;XA) 
ACTINIUM 227 
Alpha Spectroscopy 
Radiochemical method for determining 7?” Ac in sediments, 
12:4449 (RA;XA) 
Radiochemical Analysis 
Radiochemical method for determining 2*7 Ac in sediments, 
12:4449 (RA;XA) 
ACTIVATION DETECTORS 
Availability 
Isotope materials availability and services for target production 
at the Oak Ridge National Laboratory, 12:3584 (R;US) 
ACTUATORS 
Optimization 
Actuator-valve interface optimization, 12:4577 (R;US) 
ADAMELLITE 
See QUARTZ MONZONITE 
ADAPTIVE INTRUSION DATA SYSTEMS 
See INTRUSION DETECTION SYSTEMS 
ADENOCARCINOMAS 
See CARCINOMAS 
ADENOMAS 
Diagnosis 
Primary hyperparathyroidism: clinical and laboratory 
characteristics, 12:5494 (RA;BR;In Portuguese) 
Surgery 
Some data pre, trans and post-operative, precocious and late, 
of 12 operated cases of hyperparathyroidism in the ‘Hospital 
do Servidor Publico do Estado de Sao Paulo 
(HSPE)'/Brazil, 12:5495 (RA;BR;In Portuguese) 
ADENOVIRUS 
Structural Chemical Analysis 
Early region 1B of adenovirus 2 encodes two coterminal 
proteins of 495 and 155 amino acid residues, 12:5564 (J;US) 
ADGEZATOR 
See ELECTRON-RING ACCELERATORS 
ADHESIVES 
Gas Chromatography 
Emissions of volatile organic compounds from adhesives with 
indoor applications, 12:5232 (J;GB) 





Sterilization 
Industry-wide studies report of walk-through survey of the 
Kendall Company, Franklin, Kentucky (Ethylene oxide), 
12:5202 (R;US) 
ADIPOSE TISSUE 
Activation Analysis 

Improved models for determination of body fat by in vivo 

neutron activation, 12:4466 (J;US) 
ADONE 
Cavity Resonators 

Reduction of multipacting in an accelerator cavity, 12:4970 

(RA;US) 
ADRENAL GLANDS 
Adenomas 

Primary adrenocortex hyperplasia: recognition of a new form 
of primary hyperaldosteronism, 12:5531 (RA;BR;In 
Portuguese) 

Carcinomas 

Carcinoma of adrenal cortex: analysis of diagnostic tests in 14 

cases, 12:5547 (RA;BR;In Portuguese) 
Diagnostic Techniques 

Carcinoma of adrenal cortex: analysis of diagnostic tests in 14 

cases, 12:5547 (RA;BR;In Portuguese) 
Endocrine Diseases 

Influence of renin-angiotension system, potassium (K*) and 
ACTH on the methyloxidase corticosterone type II in 
adrenocortex pathologies, 12:5530 (RA;BR;In Portuguese) 

ADRENALECTOMY 
Biological Effects 

Effect of adrenalectomy on the lipogenesis in adipose tissue of 
diabetic rats, 12:5571 (RA;BR;In Portuguese) 

Lipogenesis in liver and in adipose tissue of diabetic rats is 
differently affected by adrenalectomy, 12:5572 (RA;BR;In 
Portuguese) 

ADRENOCORTICOTROPIC HORMONE 
See ACTH 
ADRIAMYCIN 
See DOXORUBICIN 
ADVERSARIES 
Safeguards 
Vehicle barrier systems, 12:3567 (J;US) 
Vehicles 
Vehicle barrier systems, 12:3567 (J;US) 
AERIAL MONITORING 
On-Line Measurement Systems 

Micro-processor controlled process radiation monitoring 

system for reactor safety systems, 12:3955 (RA;XA) 
AERODYNAMICS 
Meetings 

Unsteady Aerodynamics-Fundamentals and Applications to 
Aircraft Dynamics, 12:5856 (R;FR) 

Vortex Flow Aerodynamics, volume 1, 12:5862 (R;US) 

Unsteady Flow 
Unsteady Aerodynamics-Fundamentals and Applications to 
Aircraft Dynamics, 12:5856 (R;FR) 
AEROSOLS 
See also RADIOACTIVE AEROSOLS 
SMOKES 
Air Pollution 

Urban aerosol modeling: incorporation of an SO2 
photochemical oxidation module in AROSOL. Interim 
report, July 1985-July 1986, 12:5214 (R;US) 

Regional Analysis 

Local and regional contributions to urban particulate matter. 

Final report, March 1985-June 1986, 12:5203 (R;US) 
Response Modifying Factors 
Effect of Antarctic ice crystals and aerosols on the polarimetry 
and photometry of the Antarctic sky, 12:5170 (RA;US) 
AFR STORAGE 
See AWAY-FROM-REACTOR STORAGE 
AFRICA 
See also ALGERIA 
DJIBOUTI 
EGYPTIAN ARAB REPUBLIC 


TUNISIA 
ZAIRE REPUBLIC 


Geologic Deposits 

Evaluation of simulated SPOT imagery for geologic and 
mineral exploration mapping: application to West Africa and 
New Caledonia, 12:5677 (RA;US) 

Remote Sensing 

Registration and classification of SIR-A, SEASAT and 
LANDSAT MSS data over Monastir (Tunisia), 12:5272 
(RA;US) 

Resources 

Use of remote sensing and detailed plant use information for 
developing a vegetation resource base map for use in 
integrated resource planning in West Africa, 12:5273 
(RA;US) 

Roads 
Satellite imagery for road project, 12:5286 (RA;US) 
AFTER-HEAT 
Heat Transfer 

Studies of decay heat removal by natural convection using the 

SONACO sodium-cooled 37-pin bundle, 12:3810 (RA;CH) 
AGED ADULTS 
Hyperthyroidism 

Hyperthyroidism in aged adult-Clinical evaluation, 12:5536 

(RA;BR;In Portuguese) 
AGRICULTURAL RESIDUES 
See AGRICULTURAL WASTES 

AGRICULTURAL WASTES 
See also MANURES 
Combustion 

Energy production from own energy sources in agriculture, 
12:4204 (R;FI;In Finnish) 

Retrospective search on combustion of densified forest residues 
(pellets and powders) and of a agricultural wastes, 12:3603 
(R;IE) 

Harvesting 

Integrating biomass production activities with operating farms: 

the case of grain residue harvesting, 12:3643 (BA;GB) 
AGRICULTURE 
Energy Conservation 

Energy production from own energy sources in agriculture, 
12:4204 (R;FI;In Finnish) 

Energy saving in grain harvesting, 12:4201 (R;FI;In Finnish) 


Irrigation cost reduction and energy conservation through 
upgrading of pumping plants. Technical completion report, 
12:4194 (R;US) 

Land Use 

Projection of farm labor displacement from geothermal 
development, Imperial County, California, USA, 12:3695 
(J;GB) 

Remote Sensing 

Digital mosaic processing, 12:5293 (RA;US) 

Evaluation and use of satellite products for agricultural 
assessments, 12:5296 (RA;US) 

AIR 
See also SURFACE AIR 
Heating 
Rapid heating of gas/small-particle mixture, 12:4433 (BA;US) 
Thermodynamics 


Rapid heating of gas/small-particle mixture, 12:4433 (BA;US) 
Visible Spectra 
Operation Greenhouse. Scientific Director’s report of atomic- 
weapon tests at Eniwetok, 1951. Annex 1.9. Air-drop 
instrumentation. Part 2. Teller-alpha, 12:5130 (R;US) 
AIR CLEANING SYSTEMS 
Comparative Evaluations 
Evaluation of indoor aerosol control devices and their effects 
on radon progeny concentrations, 12:5249 (J;GB) 


Air washing for the removal of formaldehyde from indoor air, 
12:5234 (J;GB) 


Air washing for the removal of formaldehyde from indoor air, 
12:5234 (J;GB) 
Performance 
Air washing for the removal of formaldehyde from indoor air, 
12:5234 (J;GB) 





AIR CONDITIONERS 
Remote Control 


AIR CONDITIONERS 
Remote Control 

Remote load control of large centrifugal chillers, 12:4106 

(RA;US) 
AIR FILTERS 
Quantitative Chemical Analysis 
Filter pack for determination of total ammonia, total nitrate, 
sulfur dioxide and sulfate in the atmosphere, 12:5181 (R;DK) 
AIR POLLUTION 
See also INDOOR AIR POLLUTION 
Atmospheric Circulation 

Analysis of the relationship between meteorology and air 
pollution at Deuselbach, West Germany. Master's thesis, 
12:5165 (R;US) 

Ozone formation in pollutant plumes: a reactive plume model 
with arbitrary crosswind resolution. Final report, 12:5204 
(R;US) 

Data Analysis 

Analysis of the relationship between meteorology and air 
pollution at Deuselbach, West Germany. Master's thesis, 
12:5165 (R;US) 

Diffusion 

Trajectory uncertainty in long-range dispersion estimates, 

12:5157 (R;US) 
Economic Impact 

Assessment of material damage and soiling from air pollution 

in the South Coast Air Basin. Final report, 12:5195 (R;US) 
Environmental Effects 

Design and measurement considerations for exercise protocols 

in human air-pollution inhalation studies, 12:5217 (R;US) 
Government Policies 

EPA (Environmental Protection Agency) workshop on global 
atmospheric change and EPA planning. Final report, 1 July 
1985-30 June 1986, 12:5222 (R;US) 

Health Hazards 

Bias due to misclassification of personal exposures in 
epidemiologic studies of indoor and outdoor air pollution, 
12:5651 (J;GB) 

Mathematical Models 

Development of an atmospheric dispersion model for heavier- 
than-air gas mixtures. Volume 1. Final report, September 
1980-May 1985, 12:5166 (R;US) 

Development of an atmospheric dispersion model for heavier- 
than-air gas mixtures. Volume 2. Laboratory calm air heavy 
gas dispersion experiments. Final report, September 1980- 
May 1985, 12:5167 (R;US) 

Development of an atmospheric dispersion model for heavier- 
than-air gas mixtures. Volume 3. DEGADIS user’s manual. 
Final report, September 1980-May 1985, 12:5168 (R;US) 

Implementation, sensitivity analysis, and application of the 
ILWAS model of acid-precipitation impacts to Panther Lake 
and Walker Branch watersheds. Technical report (Final), 15 
June 1985-30 June 1986, 12:5211 (R;US) 

Industrial Source Complex (ISC) Dispersion Model User's 
Guide. Second edition. Volume 1. Final report, 12:5198 
(R;US) 

Industrial Source Complex (ISC) Dispersion Model User's 
Guide. Second edition. Volume 2. Appendices. Final report, 
12:5199 (R;US) 

Urban aerosol modeling: incorporation of an SO, 
photochemical oxidation module in AROSOL. Interim 
report, July 1985-July 1986, 12:5214 (R;US) 

Particulates 

Local and regional contributions to urban particulate matter. 

Final report, March 1985-June 1986, 12:5203 (R;US) 
Regulations 

Inorganic arsenic emissions from primary copper smelters and 
arsenic plants: background information for promulgated 
standards. Final environmental impact statement, 12:5261 
(R;US) 

Toxic Materials 
Compiling air-toxics emission inventories, 12:5210 (R;US) 
AIR POLLUTION ABATEMENT 

Use this term for items that involve the prevention of formation of 

pollutants at the source. 
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Occupational and environmental health guidelines for the 
evaluation and control of asbestos exposure. Technical guide, 
12:5164 (R;US) 

Recommendations 

Report to Congress on the relationships between projects 
selected for the Clean Coal Technology Program and the 
recommendations of the Joint Report of the Special Envoys 
on Acid Rain, 12:3360 (R;US) 

Standards 

Development of federal air standards to reduce sulfur dioxide 
emissions from new industrial boilers. Report for October 
1979-April 1984, 12:5262 (R;US) 

Inorganic arsenic emissions from glass-manufacturing plants: 
background information for promulgated standards. Final 
environmental impact statement, 12:5200 (R;US) 

AIR POLLUTION CONTROL 

Use this term for items that involve the removal or management of 
pollutants after they are formed by a source. 

Analytical methods for determination of selected principal 
organic hazardous constituents in combustion products, 
12:5191 (R;US) 

Critical review of open source particulate emission 
measurements: field comparison. Final report, June 1983- 
June 1985, 12:5213 (R;US) 

Occupational and environmental health guidelines for the 
evaluation and control of asbestos exposure. Technical guide, 
12:5164 (R;US) 

Cost 

Revised costs and air quality impacts of alternative national 
ambient air quality standards for particulate matter: technical 
support document, 12:5259 (R;US) 

Recommendations 

Report to Congress on the relationships between projects 
selected for the Clean Coal Technology Program and the 
recommendations of the Joint Report of the Special Envoys 
on Acid Rain, 12:3360 (R;US) 

AIR POLLUTION MONITORING 

Industry-wide studies report of an in-depth industrial hygiene 
survey: Micro-Biotrol, Chicago, Illinois (Ethylene oxide 
exposure), 12:5580 (R;US) 

AIR POLLUTION MONITORS 
Filters 

Impregnation of filters for sampling of atmospheric gases. The 

vacuum drying technique, 12:5182 (R;DK) 
AIR QUALITY 
Mathematical Models 

Air-quality and noise issues in environmental planning, 12:5221 

(R;US) 
AIR SAMPLERS 
Air Filters 

Operation Greenhouse. Scientific Director's report of atomic 
weapon tests at Eniwetok, 1951. Annex 6.6. Evaluation of 
filter material, 12:5108 (R;US) 

AIR SOURCE HEAT PUMPS 
Economics 
Exhaust-air heat pump for the heating of a multi-storey house, 
12:4145 (R;FI;In Finnish) 
Field Tests 
Exhaust-air heat pump for the heating of a multi-storey house, 
12:4145 (R;FI;In Finnish) 
AIRBORNE PARTICLES 
See PARTICULATES 
AIRBORNE PARTICULATES 
See PARTICULATES 
AIRCRAFT 
Blast Effects 
Operation Buster, Nevada Proving Grounds, October- 
November 1951. Project 3.8. Effects of an atomic detonation 
on aircraft structures on the ground, 12:5092 (R;US) 
Operation Greenhouse. Scientific Director's report of atomic- 
weapon tests at Eniwetok, 1951. Annex 8.1. Blast effects on 
aircraft in flight, 12:5148 (R;US) 
Operation Redwing -- Project 5.2. In-flight participation of a 
B-52. Report for May-July 1956, 12:5066 (R;US) 
Operation Redwing. Project 5.1. Thermal and blast load effects 
on a B-47E aircraft in flight, 12:5142 (R;US) 
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Operation Redwing. Project 5.4. In-flight participation of a B- 
57B, 12:5143 (R;US) 
Physical Radiation Effects 
Interaction between EMP (electromagnetic pulses), lightning, 
and static electricity with aircraft and missile avionics 
systems. Lecture series, 12:6315 (R;US) 


Method for forecasting repair and replacement needs for Naval 
aircraft. Phase 2, 12:6325 (R;US) 
Thermal Degradation 
Operation Redwing -- Project 5.2. In-flight participation of a 
B-52. Report for May-July 1956, 12:5066 (R;US) 
AIRCRAFT COMPONENTS 
Blast Effects 
Operation Greenhouse. Scientific Director’s report of atomic 
weapon tests at Eniwetok, 1951. Annex 8.2B. Interferometer 
gauge pressure-time measurements, 12:5067 (R;US) 
Stresses 


Operation Redwing. Project 8.4. Thermal effects on 
of aircraft structural sandwich-type panels, 12:5144 (R;US) 
AIRFOILS 
Fluid Flow 
Boundary layer on compressor cascade blades. Semiannual 
Progress Report, 1 December 1985-1 June 1986, 12:5863 
(R;US) 
AIRPORTS 
Environmental Impacts 
Environmental assessment of an aircraft conversion, Montana 
Air National Guard, Great Falls, Montana, 12:5425 (R;US) 
ALAP 
See RADIATION PROTECTION 
ALARM SYSTEMS 
See also INTRUSION DETECTION SYSTEMS 


An alarm multiplexer communication system, 12:3564 (J;US) 


An alarm multiplexer communication system, 12:3564 (J;US) 
ALASKA 
Gas Hydrates 
Geologic interrelations relative to gas hydrates within the 
North Slope of Alaska, 12:3393 (RA;US) 


Convergent margin geologic characterization for deep source 
hydrocarbon potential, 12:3398 (RA;US) 
Geothermal Gradients 
Geologic interrelations relative to gas hydrates within the 
q North Slope of Alaska, 12:3393 (RA;US) 
Natural Gas Deposits 
Geologic interrelations relative to gas hydrates within the 
North Slope of Alaska, 12:3393 (RA;US) 
Nature Reserves 
Application of remotely sensed digital data and a geographic 
information system in the national wildlife refuge planning 
process in Alaska, 12:5267 (RA;US) 
Permafrost 
Geologic interrelations relative to gas hydrates within the 
North Slope of Alaska, 12:3393 (RA;US) 
ALCATOR DEVICE 


Design 
Alcator C-MOD proposal addendum, 12:6222 (R;US) 
Electron Density 


Diagnosis of mildly relativistic electron velocity distributions 
by electron cyclotron emission in the Alcator C tokamak, 
12:6115 (R;US) 

Pellet Injection 
Energy and particle confinement following pellet injection, 
12:6193 (RA;US) 
Plasma Diagnostics 
Diagnosis of mildly relativistic electron velocity distributions 
by electron cyclotron emission in the Alcator C tokamak, 
12:6115 (R;US) 
Ul Superconducting Magnets 
. AC losses in multifilamentary composite superconducting 
strands and cables, 12:6281 (BA;US) 
ALCOHOL FUELS 

Use for pure alcohols, alcohol-water mixtures, or alcohols with 

; additives; for alcohol-gasoline mixtures, use GASOHOL. 





ALKANES 
Solvent Extraction 
Dual-Fuel Engines 
Final report on the research project on alcohols as diesel fuel, 
12:4224 (R;FI;In Finnish) 


Multifuel ability of a diesel engine with double injection 
system, 12:4225 (R;FI;In Finnish) 
ALCOHOLS 
See also METHANOL 
Transfer 
Hydration dynamics of protons from photon initiated acids, 
12:4516 (J;US) 
Photochemical Reactions 
Hydration dynamics of protons from photon initiated acids, 
12:4516 (J;US) 
ALDEHYDES 


See also ALDOSTERONE 
FORMALDEHYDE 
GLUCOSE 
XYLOSE 


Chemical Preparation 
Process for producing peracids from aliphatic hydroxy 
carboxylic acids, 12:4499 (P;US) 
ALDEHYDO ACIDS 


See ALDEHYDES 
CARBOXYLIC ACIDS 


ALDOSTERONE 
Inhibition 
Standard of mineralocorticoid secretion in the Cushing 
Syndrome: evidences of inhibition of the aldosterone path 
synthesis in the glomerulus zone, 12:5532 (RA;BR;In 
Portuguese) 
ALGAE 
Spatial Distribution 
Microbial mats and modern stromatolites in Shark Bay, 
western Australia, 12:5348 (BA;US) 


Peptidoglycan envelope in the cyanelles of Glaucocystis 
nostochinearum, 12:5558 (BA;US) 
ALGERIA 
Mountains 
Edge detection problems in a mountainous region: application 
to the Atlas Blidean, 12:5295 (RA;US) 
ALGORITHMS 
Parallel Processing 
Framework for formulation and analysis of parallel 
computation structures, 12:6382 (BA;US) 
Performance 
Parallel matrix computations. Interim report, April 1985-April 
1986, 12:6328 (R;US) 
Systems Analysis 
Fast estimation of the numerical characteristics of scattered 
signals, 12:5278 (RA;US) 


POTASSIUM 
RUBIDIUM 
SODIUM 


ion 
Use of solid collectors for the control of emissions in advanced 
coal conversion processes. Progress report, April-June 1985, 
12:3326 (R;US) 
Density Matrix 
Density functional theory for a model of non-uniform liquid 
metal in partially ionized states, 12:4278 (R;XA) 
Solvent Extraction 
Metal ion complexation by ionizable crown ethers, 12:4440 
(R;US) 
ALKALINE EARTH METALS 


See also BARIUM 
BERYLLIUM 
CALCIUM 
MAGNESIUM 
RADIUM 
STRONTIUM 


Solvent Extraction 
Metal ion complexation by ionizable crown ethers, 12:4440 
(R;US) 
ALKANES 
See also BUTANE 





Solvent Extraction 


DECANE 
DODECANE 


ETHANE 
HEXADECANE 
HEXANE 
METHANE 

Emission 


Emissions of volatile organic compounds from adhesives with 
indoor applications, 12:5232 (J;GB) 


Sources, transport, and degradation of organic matter 
components associated with sedimenting particles in Lake 
Michigan, 12:5385 (BA;US) 

ALKANOIC ACIDS 

See CARBOXYLIC ACIDS 
ALKENOIC ACIDS 

See CARBOXYLIC ACIDS 
ALKYLATES 

See ALCOHOLS 
ALLOY 800H 

See INCOLOY 800H 
ALLOY-A-286 

Fracture Properties 

Improvements in the weldability of a superconductor sheath 

material, 12:6275 (BA;US) 
Gas Tungsten-Arc Welding 

Improvements in the weldability of a superconductor sheath 

material, 12:6275 (BA;US) 
Temperature Effects 

Improvements in the weldability of a superconductor sheath 

material, 12:6275 (BA;US) 
Weldability 

Improvements in the weldability of a superconductor sheath 

material, 12:6275 (BA;US) 
Yield Strength 
Improvements in the weldability of a superconductor sheath 
material, 12:6275 (BA;US) 
ALLOY-HD-8077 
See NICKEL BASE ALLOYS 
ALLOY-HT-9 


Effects of thermal annealing and ion irradiation on the 
microstructures of HT-9 ferritic steel, 12:4358 (D;US) 
Physical Radiation Effects 


Effects of thermal annealing and ion irradiation on the 


microstructures of HT-9 ferritic steel, 12:4358 (D;US) 
Testing 


Fission reactor sources for fusion materials testing, 12:6270 
(BA;US) 
ALLOY-IN-100 
Dispersion Hardening 
Processing studies of powder metallurgically-produced high 
temperature alloys (Processing studies of oxide di 
alloys for service above 1000° C). Final report, 12:4267 
(R;US) 
ALLOY-MA-754 
See NICKEL BASE ALLOYS 
ALLOY-MA-956 
See IRON BASE ALLOYS 
ALLOYS 


See also ALUMINIUM ALLOYS 
BERYLLIUM ALLOYS 
BORON ALLOYS 
BRAZING ALLOYS 
CHROMIUM ALLOYS 
COBALT ALLOYS 
COPPER ALLOYS 
GALLIUM ALLOYS 
GERMANIUM ALLOYS 
GOLD ALLOYS 
HEAT RESISTING ALLOYS 
INDIUM ALLOYS 
INTERMETALLIC COMPOUNDS 
IRON ALLOYS 
LITHIUM ALLOYS 


NIOBIUM ALLOYS 
PLATINUM METAL ALLOYS 
RARE EARTH ALLOYS 
REFRACTORY METALS 
RHENIUM ALLOYS 
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SILICON ALLOYS 
SILVER ALLOYS 
TIN ALLOYS 
TITANIUM ALLOYS 
TRANSITION ELEMENT ALLOYS 
VANADIUM ALLOYS 
YTTRIUM ALLOYS 
ZINC ALLOYS 
ZIRCONIUM ALLOYS 
Mechanical Properties 
Structural alloys for high field superconducting magnets, 
12:4583 (BA;US) 
Reviews 
Structural alloys for high field superconducting magnets, 
12:4583 (BA;US) 
ALLOY-WAZ-16 
See NICKEL BASE ALLOYS 
ALPHA DETECTION 
Coincidence Methods 
Coincidence system for absolute measuring of radionuclide 
activity using surface barrier detectors, 12:5034 (RA;BR;In 
Portuguese) 
High-Purity GE Detectors 


Assay of TRU wastes containing (alpha,n) sources, 12:3503 
G;US) 


Development of an alpha detector using photodiodes, 12:4999 
(RA;BR) 
Surface Barrier Detectors 
Coincidence system for absolute measuring of radionuclide 
activity using surface barrier detectors, 12:5034 (RA;BR;In 
Portuguese) 
ALPHA PARTICLES 
Emitted by nuclei. 
Radiation Monitoring 
Test procedure for gross alpha-particle activity in drinking 
water: interlaboratory collaborative study, 12:5416 (R;US) 
ALPHA REACTIONS 
Coulomb Excitation 
Can an isovector dipole mode of nuclear collective motion 
give a signature duplicating that of an isoscalar monopole 
mode?, 12:6016 (J;US) 
Inelastic Scattering 
Can an isovector dipole mode of nuclear collective motion 
give a signature duplicating that of an isoscalar monopole 
mode?, 12:6016 (J;US) 
Stripping 
Stretched states in /sup 26/Mg from the /sup 25/Mg(a,*He) 
reaction at 81 MeV, 12:5991 (J;US) 
ALPHA-BEARING WASTES 
Containers 
Evaluation of the aspiration rate of hydrogen from a waste 
drum, 12:3468 (R;US) 
Gamma Spectra 
Assay of TRU wastes containing (alpha,n) sources, 12:3503 
(J;US) 
Information Systems 
Solid Waste Information Management System (SWIMS). Data 
summary, calendar year 1985, 12:3462 (R;US) 
Inventories 
Radioactive solid waste inventories at United States 
Department of Energy burial and storage sites, 12:3461 
(R;US) 


Mobile nondestructive assay and examination instruments, 
12:3504 (J;US) 
Puncture panel optimization, 12:3502 (J;US) 
Radioactive Waste Disposal 
High-level and transuranic radioactive wastes. Response to 
comments for final rule. Volume 2, 12:3495 (R;US) 
Radioactive Waste Processing 
Assay of TRU wastes containing (alpha,n) sources, 12:3503 
(J;US) 
Mobile nondestructive assay and examination instruments, 
12:3504 (J;US) 
Puncture panel optimization, 12:3502 (J;US) 
The transuranic waste management program at Savannah 
River, 12:3505 (BA;US) 
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Treatment strategies for transuranic wastes, 12:3506 (BA;US) 
Volume reduction and plutonium recovery in alpha wastes by 
cryogenic crushing and lixiviation, 12:3457 (R;FR) 


Los Alamos second-generation system for passive and active 
neutron assays of drum-size containers, 12:3544 (R;US) 


Grout testing and characterization for shallow-land burial 
trenches at the Idaho National Engineering Laboratory, 
12:3491 (R;US) 

Underground Disposal 

Cost/schedule optimization in the defense TRU waste 
program, 12:3514 (BA;US) 

The transuranic waste management program at Savannah 

River, 12:3505 (BA;US) 

Waste Transportation 

Mobile nondestructive assay and examination instruments, 
12:3504 (J;US) 

Puncture panel optimization, 12:3502 (J;US) 

The application of value analysis techniques for complex 
problems, 12:3455 (BA;US) 

X-Ray Emission Analysis 

Mobile nondestructive assay and examination instruments, 

12:3504 (J;US) 


Research Programs 
Influence of snow cover recession on an Alpine ecological 
system, 12:5302 (RA;US) 
ALUMINATES 
Specific compounds, except those of significance to energy research 
and development, should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 
Activation Analysis 
Neutron activation in Cascade: the BeO/LiAlO/sub 2/ case, 
12:6272 (BA;US) 


Compatibility of 316L stainless steel with tritium breeders for 
fusion reactors, 12:6175 (R;FR) 
Physical Radiation Effects 
Effects of radiation on lithium aluminate samples properties, 
12:4368 (R;FR) 
LISA1 experiment: in-situ tritium release investigations, 
12:6176 (R;FR) 
ALUMINIA 
See ALUMINIUM OXIDES 
ALUMINIUM 


Charged-Particle Transport 
Ion stopping in heated targets, 12:6069 (RA;US) 
Combustion 


Ignition and combustion of aluminum and aluminum/carbon- 


slurry agglomerates. Final report, September 1984-December 
1985, 12:4676 (R;US) 


Hugoniot measurements in aluminum to 420 GPa using the 
LLNL two-stage light-gas gun, 12:4337 (BA;US) 


High pressure strength of shocked aluminum, 12:4320 (BA;US) 
Corrosion 


The electrochemistry of aluminum anodes for aluminum/air 
batteries, 12:4034 (BA;US) 
Corrosion Inhibitors 
Study of the inhibition of corrosion of aluminium by chromates 
using fluorescence detection of x-ray absorption, 12:4251 
(R;US) 
Coulomb Energy 
Transmission electron microscopy of interfaces utilizing mean 
inner potential differences between materials, 12:4422 (J;US) 
Rates 
Defect production by energetic heavy ions in aluminum and 
copper, 12:4287 (RA;JP) 


The electrochemistry of aluminum anodes for aluminum/air 
batteries, 12:4034 (BA;US) 
Electric Impedance 
The electrochemistry of aluminum anodes for aluminum/air 
batteries, 12:4034 (BA;US) 


ALUMINIUM ALLOYS 
Compression Strength 


Dendrite formation and inhibition during aluminum deposition 
from NaCl-AlCls molten mixtures, 12:4505 (RA;DK;In 
Danish) 

Electron Collisions 

Notes on the inelastic scattering of fast electrons in the aloof 

geometry, 12:5797 (RA;US) 
Energy-Loss Spectroscopy 

Transmission electron microscopy of interfaces utilizing mean 

inner potential differences between materials, 12:4422 (J;US) 
Fatigue 

Influence of asperity contact on the scattering of elastic waves 

from fatigue cracks, 12:4282 (R;US) 
Ignition 

Ignition and combustion of aluminum and aluminum/carbon- 
slurry agglomerates. Final report, September 1984-December 
1985, 12:4676 (R;US) 


Transmission electron microscopy of interfaces utilizing mean 
inner potential differences between materials, 12:4422 (J;US) 


Comparison of the behavior of trace elements during acid 
leaching of ash from several coals, 12:3318 (R;US) 
Materials Recovery 
Carbochlorination of metal oxides in a fused salt slurry reactor, 
12:4470 (R;US) 
Mathematical Models 
Shock viscosity and the calculation of steady shock wave 
profiles, 12:4322 (BA;US) 
Strain rate dependence in steady, plastic shock waves, 12:4323 
(BA;US) 


Interpretation of the anomalies of transition impurity diffusion 
in aluminium, 12:4277 (R;XA) 
Physical Radiation Effects 
Defect production by energetic heavy ions in aluminum and 
copper, 12:4287 (RA;JP) 
Pressure Effects 
High pressure strength of shocked aluminum, 12:4320 (BA;US) 
Pressure Measurement 
Hugoniot measurements in aluminum to 420 GPa using the 
LLNL two-stage light-gas gun, 12:4337 (BA;US) 
Shock Waves 
High pressure strength of shocked aluminum, 12:4320 (BA;US) 
Hugoniot measurements in aluminum to 420 GPa using the 
LLNL two-stage light-gas gun, 12:4337 (BA;US) 
Shock viscosity and the calculation of steady shock wave 
profiles, 12:4322 (BA;US) 
Strain Rate 
Strain rate dependence in steady, plastic shock waves, 12:4323 
(BA;US) 
Toxicity 
Early life stage brook trout (Salvelinus fontinalis) experiment 
to determine the effects of pH, calcium and aluminum in low 
conductivity water, 12:5356 (R;US) 
Electron Microscopy 
Transmission electron microscopy of interfaces utilizing mean 
inner potential differences between materials, 12:4422 (J;US) 
Viscosity 
Shock viscosity and the calculation of steady shock wave 
profiles, 12:4322 (BA;US) 
Water Chemistry 
Chemistry of aluminum in an acidic lake in the Adirondack 
region of New York State, USA, 12:5370 (R;US) 
ALUMINIUM 27 TARGET 
Proton Reactions 
Simulations of enhanced ion stopping power experiments, 
12:6293 (BA;US) 
ALUMINIUM ALLOYS 
See also ALLOY-IN-100 


ALUMINIUM BASE ALLOYS 
INCONEL 738 


Using the Hugoniot to approximate the release adiabat, 12:4338 
(BA;US) 
S 


trength 
High pressure strength of shocked aluminum, 12:4320 (BA;US) 








ALUMINIUM ALLOYS 
Critical Current 


Critical Current 
Practical processing of A-15 multifilamentary superconducting 
wire from powders: NbsAl and NbsSn, 12:4310 (BA;US) 
Cryogenics 
Cryogenic mechanical properties of Al-Cu-Li-Zr alloy 2090, 
12:4319 (BA;US) 
Deformation 
High-strain-rate deformation of FCC metals and alloys, 12:4354 
(BA;US) 
Fracture Properties 
Cryogenic mechanical properties of Al-Cu-Li-Zr alloy 2090, 
12:4319 (BA;US) 
The stress and strain rate dependence of spall strength in two 
aluminum alloys, 12:4326 (BA;US) 
Fragmentation 
The stress and strain rate dependence of spall strength in two 
aluminum alloys, 12:4326 (BA;US) 
Impact Tests 
The stress and strain rate dependence of spall strength in two 
aluminum alloys, 12:4326 (BA;US) 
Using the Hugoniot to approximate the release adiabat, 12:4338 
(BA;US) 
Mechanical Tests 
Cryogenic mechanical properties of Al-Cu-Li-Zr alloy 2090, 
12:4319 (BA;US) 
Oxidation 
Isothermal oxidation behavior of FeMnAl alloys and 
comparisons with Type 304 stainless steel, 12:4276 (R;US) 
Physical Radiation Effects 
Irradiation creep of metals under light ion bombardment, 
12:4289 (RA;JP) 
Powder Metallurgy 
Practical processing of A-15 multifilamentary superconducting 
wire from powders: NbsAl and NbsSn, 12:4310 (BA;US) 
Pressure Effects 
High pressure strength of shocked aluminum, 12:4320 (BA;US) 
Pressure Measurement 
Using the Hugoniot to approximate the release adiabat, 12:4338 
(BA;US) 
Production 
Boron carbide-aluminum cermets, 12:4378 (R;US) 
Shock Waves 
High pressure strength of shocked aluminum, 12:4320 (BA;US) 
Using the Hugoniot to approximate the release adiabat, 12:4338 
(BA;US) 
Strain Rate 
High-strain-rate deformation of FCC metals and alloys, 12:4354 
(BA;US) 
The stress and strain rate dependence of spall strength in two 
aluminum alloys, 12:4326 (BA;US) 
Stresses 
The stress and strain rate dependence of spall strength in two 
aluminum alloys, 12:4326 (BA;US) 
ALUMINIUM ARSENIDES 
Electric Conductivity 
Some properties of Ga-As-Alsub(x)Gasub(1-x)As 
heterojunction grown by low temperature liquid phase 
epitaxy, 12:4410 (R;XA) 
ALUMINIUM BASE ALLOYS 
Blast Effects 
Computer simulation and analysis of the expanding ring test, 
12:4325 (BA;US) 
Computerized Simulation 
Computer simulation and analvsis of the expanding ring test, 
12:4325 (BA;US) 
Corrosion 
The electrochemistry of aluminum anodes for aluminum/air 
batteries, 12:4034 (BA;US) 
Crystal Models 
Constitutive relation for 6061T6 aluminum under shock loading 
conditions, 12:4321 (BA;US) 
Destructive Testing 
Computer simulation and analysis of the expanding ring test, 
12:4325 (BA;US) 
Dissolution 
The electrochemistry of aluminum anodes for aluminum/air 
batteries, 12:4034 (BA;US) 






ERA-12/2 / 110S 






Electric Impedance 
The electrochemistry of aluminum anodes for aluminum/air 
batteries, 12:4034 (BA;US) 
Flow Stress 
Computer simulation and analysis of the expanding ring test, 
12:4325 (BA;US) 
Oxidation 
High voltage TEM study of oxidation-induced stresses in Al- 
Mg (2.5% Mg), 12:4293 (R;US) 
Powders 
Metallurgical analysis of dynamically compacted monosized 
aluminum-6% silicon powders, 12:4352 (BA;US) 
Pressure Effects 
Constitutive relation for 6061T6 aluminum under shock loading 
conditions, 12:4321 (BA;US) 
Shock Waves 
Constitutive relation for 6061T6 aluminum under shock loading 
conditions, 12:4321 (BA;US) 
Solidification 
Shock consolidation of aluminum-lithium powder, 12:4349 
(BA;US) 
Strain Rate 
Computer simulation and analysis of the expanding ring test, 
12:4325 (BA;US) 
Tensile Properties 
Metallurgical analysis of dynamically compacted monosized 
aluminum-6% silicon powders, 12:4352 (BA;US) 
ALUMINIUM COMPOUNDS 


See also ALUMINATES 
ALUMINIUM ARSENIDES 
ALUMINIUM HYDROXIDES 
ALUMINIUM NITRIDES 
ALUMINIUM OXIDES 


Materials Recovery 
Evaluation of plastic filler applications for leached fly ash: 
Research project 2422-11, Final report, 12:3328 (R;US) 
ALUMINIUM HYDROXIDES 
Ecological Concentration 
Characterization of spectral signatures of aluminous formations 
(laterites and bauxites). Possibilities of using satellite remote 
sensing for prospecting for aluminous minerals, 12:5676 
(RA;US) 
UMINIUM 


Compacting 
Explosive consolidation of aluminum nitride powder, 12:4385 
(BA;US) 
Crystal Structure 
X-ray diffraction studies on shock-modified materials, 12:4435 
(BA;US) 
Deformation 
X-ray diffraction studies on shock-modified materials, 12:4435 
(BA;US) 
Impact Tests 
X-ray diffraction studies on shock-modified materials, 12:4435 
(BA;US) 
X-Ray Diffraction 
X-ray diffraction studies on shock-modified materials, 12:4435 
(BA;US) 
ALUMINIUM OXIDES 
Adsorption 
Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Third quarterly report, February- 
May 1985, 12:3305 (R;US) 
Adsorption Heat 
Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Third quarterly report, February- 
May 1985, 12:3305 (R;US) 
Antireflection Coatings 
Ion assisted deposition of optical coatings. Doctoral thesis, 
12:4366 (R;US) 
Brazing Alloys 
Joining alumina ceramics with titanium-containing braze alloys, 
12:4376 (R;US) 
Catalytic Effects 
Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Second quarterly report, 
December 1, 1984-February 28, 1985, 12:3304 (R;US) 
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Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Fifth quarterly report, 
September-November 1985, 12:3306 (R;US) 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Third quarterly report, February- 
May 1985, 12:3305 (R;US) 

Chlorination 

Carbochlorination of metal oxides in a fused salt slurry reactor, 
12:4470 (R;US) 


Influence of shock compression on the specific surface area of 
inorganic powders, 12:4350 (BA;US) 
Crystal Structure 
X-ray diffraction studies on shock-modified materials, 12:4435 
(BA;US) 
Deformation 
X-ray diffraction studies on shock-modified materials, 12:4435 
(BA;US) 


Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Third quarterly report, February- 
May 1985, 12:3305 (R;US) 

Impact Tests 

Influence of shock com: on the specific surface area of 
inorganic powders, 12:4350 (BA;US) 

X-ray diffraction studies on shock-modified materials, 12:4435 
(BA;US) 

Infrared Spectra 

Vibrational properties of disordered solids: Far infrared studies, 

Technical progress report, 12:4231 (R;US) 
Recovery 

Recovery of aluminum oxide by the Ames lime-soda sinter 

process: scale-up using a rotary kiln, 12:3329 (R;US) 
Sorptive Properties 

Fundamental h to characterization and processing of 
coal-derived-liquid (CDL). Second quarterly report, 
December 1, 1984-February 28, 1985, 12:3304 (R;US) 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Fifth quarterly report, 
September-November 1985, 12:3306 (R;US) 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Sixth quarterly report, December 
1985-February 1986, 12:3307 (R;US) 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Third quarterly report, February- 
May 1985, 12:3305 (R;US) 

Use of solid collectors for the control of emissions in advanced 
coal conversion processes. Progress report, April-June 1985, 
12:3326 (R;US) 

X-Ray Diffraction 
X-ray diffraction studies on shock-modified materials, 12:4435 

(BA;US) 
ALUMINIUM-AIR BATTERIES 
Anodes 
The electrochemistry of aluminum anodes for aluminum/air 
batteries, 12:4034 (BA;US) 
ALUMINUM 
See ALUMINIUM 
ALVEOLI (PULMONARY) 
See LUNGS 


Consistent set of thermodynamic constants for americium (III) 
species with hydroxyl and carbonate, 12:4536 (R;US) 
Radioecological Concentration 
Studies of trace element partitioning in marine sediment, 
12:5329 (RA;XA) 


Consistent set of thermod ic constants for americium (IIT) 
species with hydroxyl and carbonate, 12:4536 (R;US) 
Solvent Extraction 
Separation of americium and plutonium from nuclear wastes by 
the TRUEX process, 12:3498 (R;US) 


AMERICIUM 241 
Accumulation 
Accumulation and transfer of transuranic nuclides in benthic 
organisms, 12:5594 (RA;XA) 
Accumulation of **Am by marine bacterioplankton, 12:5595 
(RA;XA) 
Mussel accumulation of transuranic elements, 12:5593 (RA;XA) 
Environmental Transport 
Radioactive wastes, 12:3520 (J;US) 
Food Chains 
Influence of food composition on the assimilation of zinc and 
americium in mussels, 12:5410 (RA;XA) 
Gamma Spectroscopy 
Gamma-X spectroscopy of natural and artificial radionuclides, 
12:4986 (RA;XA) 
Concentration 
Accumulation and transfer of transuranic nuclides in benthic 
organisms, 12:5594 (RA;XA) 
Accumulation of *!Am by marine bacterioplankton, 12:5595 
(RA;XA) 
Americium particle formation in freshwater, 12:5406 (RA;XA) 
Influence of food composition on the assimilation of zinc and 
americium in mussels, 12:5410 (RA;XA) 
Mussel accumulation of transuranic elements, 12:5593 (RA;XA) 
Particle track autoradiography of transuranium nuclides in 
tissues of marine organisms, 12:5597 (RA;XA) 
Transfer of *!Am and *’Pu between organic biogenic 
particles and sediments, 12:5413 (RA;XA) 
Vertical transport of transuranics in the upper columns of the 
northeast Pacific Ocean, 12:5402 (RA;XA) 
Fission 
Search for /sup 34/Si ions in /sup 241/Am decay, 12:6035 
GUS) 
Tissue Distribution 
Particle track autoradiography of transuranium nuclides in 
tissues of marine organisms, 12:5597 (RA;XA) 
AMERICIUM FLUORIDES 
Chemical Preparation 
Fluorides of five- and six-valence transuranium elements, 
12:4540 (TJ;US) 


Properties 
Fluorides of five- and six-valence transuranium elements, 
12:4540 (TJ;US) 
AMIDES 
See also ACRYLAMIDE 
SULFONAMIDES 
Biological Effects 
Inhibition of malignant transformation in vitro by inhibitors of 
poly(ADP-ribose) synthesis, 12:5617 (J;US) 
AMINES 
See also DOPAMINE 
HISTAMINE 
NITROSAMINES 
SPERMIDINE 
SPERMINE 


Biological Effects 
Polyamines, spermine and spermidine stimulate the binding of 
growth hormone to its liver receptor, 12:5464 (RA;BR;In 
Portuguese) 
AMINO ALCOHOLS 


See ALCOHOLS 
AMINES 


AMINO SUGARS 
See AMINES 
AMINOGLYCIDES 
See AMINES 
AMMONIA 
Air Pollution 
Absolute measurements of nitric acid by kilometer pathlength 
FT-IR (Fourier transform infrared) spectroscopy and their 
intercomparison with other measurement methods. Final 
report, 12:5194 (R;US) 
Air Pollution Monitors 
Filter pack for determination of total ammonia, total nitrate, 
sulfur dioxide and sulfate in the atmosphere, 12:5181 (R;DK) 





AMMONIA 
Chemical Analysis 


Chemical Analysis 
Absolute measurements of nitric acid by kilometer pathlength 
FT-IR (Fourier transform infrared) spectroscopy and their 
intercomparison with other measurement methods. Final 
report, 12:5194 (R;US) 
Equations of State 
Shock temperature measurements in ammonia, 12:4481 
(BA;US) 
Shock Waves 
Shock temperature measurements in ammonia, 12:4481 
(BA;US) 
Solvent Properties 
Thermodynamic properties for supercritical coal conversion. 
Quarterly progress report, July 1-September 30, 1986 (In 
supercritical state), 12:3308 (R;US) 
Temperature Measurement 
Shock temperature measurements in ammonia, 12:4481 
(BA;US) 
AMMONIUM COMPOUNDS 
Ecological Concentration 
Nutrient concentrations in ground waters from Bermuda: 
anthropogenic effects, 12:5398 (BA;US) 
Ionic Conductivity 
Proton conduction in ammonium zeolites, 12:4504 (RA;DK;In 
Danish) 
Pollution Sources 
Nutrient concentrations in ground waters from Bermuda: 
anthropogenic effects, 12:5398 (BA;US) 
AMOEBA 
Biological Radiation Effects 
Compilation of 1985 annual reports of the Navy elf (extremely 
low frequency) communications system ecological 
monitoring program. Volume 2. Tabs D-G. Annual progress 
report, January-December 1985, 12:5665 (R;US) 
LIFIERS 


See also MICROWAVE AMPLIFIERS 
POWER AMPLIFIERS 


Specifications 
Gaussian amplifier for nuclear spectrometry, 12:4993 
(RA;BR;In Portuguese) 
ANAEROBIC DIGESTION 
See also BIOGAS PROCESS 
BIOGAS Process 
Bioenergy systems report. April 1984: innovations in biogas 
systems and technology, 12:3629 (R;US) 
Fluidized Beds 
Retrospective search on packed and fluidized bed reactors for 
anaerobic digestion, 12:3596 (R;IE) 
Indexes 
Retrospective search on packed and fluidized bed reactors for 
anaerobic digestion, 12:3596 (R;IE) 
ANDROGEN ANTAGONISTS 
See ANTIANDROGENS 
ANDROSTENEDIONE 
Radioimmunoassay 
Standardization of 17-a-hydroxi-progesterone (17a OHP) and 
androstenedione (A4-A) levels in the amniotic liquid of 
normal pregnancy: possibility of prenatal diagnosis of 21- 
hydroxilase (21-OH) deficiency, 12:5515 (RA;BR;In 
Portuguese) 
ANGIOGRAPHY 
See BIOMEDICAL RADIOGRAPHY 
ANGRA-1 REACTOR 
Angra Dosreis, Rio De Janeiro, Brazil 
Control Elements 
Real time reactivity measurements - ‘reatimetro’, 12:3862 
(RA;BR;In Portuguese) 
Fuel Cycle 
Application of coastdown techniques in Angra 1 reactor, 
12:3745 (RA;BR;In Portuguese) 
Fuel Management 
Fuel management work for Angra-1 second reload, 12:3746 
(RA;BR;In Portuguese) 
Loss of Coolant 
Frequency probabilistic analysis of a small break LOCA due to 
a power operated relief valve (PORV) for Angra-1 pre-TMI 
and post-TMI, 12:3937 (RA;BR;In Portuguese) 
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Methodology for LOCA analysis and its qualification 
procedures for PWR reload licensing, 12:3935 (RA;BR;In 
Portuguese) 

On the methodology of the event tree analysis used for safety 
probabilistic study of Angra-1, 12:3942 (RA;BR;In 
Portuguese) 

Utilization of the Relap 4/ Mod 5/ SAS for analysing a Loss- 
of-Coolant Accident for Angra-1 nuclear power plant, 
12:3945 (RA;BR;In Portuguese) 

Measuring Instruments 

Real time reactivity measurements - ‘reatimetro’, 12:3862 

(RA;BR;In Portuguese) 
Primary Coolant Circuits 

Model for calculating the boron concentration in PWR type 

reactors, 12:3938 (RA;BR;In Portuguese) 
Radiation Monitoring 

Attributions of IRD/CNEN in the radiological control of 
nuclear power plants, 12:3952 (RA;BR;In Portuguese) 

Control of occupational exposure in Angra-1 nuclear power 
plant, 12:3951 (RA;BR;In Portuguese) 

Reactivity 

Real time reactivity measurements - ‘reatimetro’, 12:3862 

(RA;BR;In Portuguese) 
Reactor Accidents 

Model for calculating the boron concentration in PWR type 
reactors, 12:3938 (RA;BR;In Portuguese) 

Reactor Fueling 
Preliminary study for Angra I reload, 12:3744 (RA;BR;In 

Portuguese) 

Utilization of the uncertainty analysis option of FRAPCON-2 
computer code for determining a conservative model for 
Angra-1 reloads, 12:3752 (RA;BR;In Portuguese) 

Reactor 
Methodology for LOCA analysis and its qualification 

procedures for PWR reload licensing, 12:3935 (RA;BR;In 
Portuguese) 

Reactor Safety 

Review of nuclear power plants safety report in Brazil, 12:3944 
(RA;BR;In Portuguese) 

Spent Fuel Casks 

Preliminary study of transport cask design for irradiated PWR 
(Angra-1 reactor) fuel element, 12:4567 (RA;BR;In 
Portuguese) 

Steam Lines 
Model for calculating the boron concentration in PWR type 

reactors, 12:3938 (RA;BR;In Portuguese) 

Valves 
Frequency probabilistic analysis of a small break LOCA due to 

a power operated relief valve (PORV) for Angra-1 pre-TMI 
and post-TMI, 12:3937 (RA;BR;In Portuguese) 
ANGRA-2 REACTOR 

Angra Dosreis, Rio De Janeiro, Brazil 

Computerized Simulation 
Verification of the TUBFORC/NR1 computer code, 12:3741 

(RA;BR;In Portuguese) 

Electrical Equipment 
Construction tests in electrical equipment for nuclear power 

plants, 12:3747 (RA;BR;In Portuguese) 

Power Conditioning Circuits 
Power control of the Angra-2 Nuclear Power Plant, 12:3861 

(RA;BR;In Portuguese) 

Reactor Control Systems 

Power control of the Angra-2 Nuclear Power Plant, 12:3861 
(RA;BR;In Portuguese) 
Operation 


Power control of the Angra-2 Nuclear Power Plant, 12:3861 

(RA;BR;In Portuguese) 
Reactor Safety 

Review of nuclear power plants safety report in Brazil, 12:3944 
(RA;BR;In Portuguese) 

Safety philosophy and design principles for systems and 
components of nuclear power plant: external event, 12:3941 
(RA;BR;In Portuguese) 

Specific safety aspects of the water-steam cycle important to 

nuclear power plant project, 12:3939 (RA;BR;In Portuguese) 
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Rewetting 
Test facility for rewetting, 12:3947 (RA;BR;In Portuguese) 
Seismic Effects 
Safety philosophy and design principles for systems and 
components of nuclear power plant: external event, 12:3941 
(RA;BR;In Portuguese) 
Steam Lines 
Specific safety aspects of the water-steam cycle important to 
nuclear power plant project, 12:3939 (RA;BR;In Portuguese) 
T Codes 
Verification of the TUBFORC/NR1 computer code, 12:3741 
(RA;BR;In Portuguese) 
Transients 
Verification of the TUBFORC/NR1 computer code, 12:3741 
(RA;BR;In Portuguese) 
ANGRA-3 REACTOR 
Angra Dosreis, Rio De Janeiro, Brazil 
Containment 
Containment for Angra-3 Nuclear Power Plant made with 
Brazilian steel (WStE 370 steel), 12:3748 (RA;BR;In 
Portuguese) 
Reactor Safety 
Safety philosophy and design principles for systems and 
components of nuclear power plant: external event, 12:3941 
(RA;BR;In Portuguese) 
Specific safety aspects of the water-steam cycle important to 
nuclear power plant project, 12:3939 (RA;BR;In Portuguese) 
Seismic Effects 
Safety philosophy and design principles for systems and 
components of nuclear power plant: external event, 12:3941 
(RA;BR;In Portuguese) 
Steam Lines 
Specific safety aspects of the water-steam cycle important to 
nuclear power plant project, 12:3939 (RA;BR;In Portuguese) 
ANIONS 
See also HYDROGEN IONS 1 MINUS 
Oxidation 
Chemical synthesis of thin films and supported crystals by 
oxidation of zintl anions, 12:4431 (P;US) 
ANODES — 
Chemical Reaction Kinetics 
Enhanced electrode kinetics in phosphoric acid fuel cells by 
use of nafion coated porous gas diffusion electrodes, 12:4102 
(BA;US) 
The mechanism of the chlorine reaction at oxide anodes, 
12:4512 (BA;US) 


The electrochemistry of aluminum anodes for aluminum/air 
batteries, 12:4034 (BA;US) 
Materials Testing 
Characterization of polypyrrole/sulfonated metal 
phthalocyanine electrodes, 12:4028 (BA;US) 
Porosity 
Enhanced electrode kinetics in phosphoric acid fuel cells by 
use of nafion coated porous gas diffusion electrodes, 12:4102 
(BA;US) 
ANTARCTICA 
Remote Sensing 
Effect of Antarctic ice crystals and aerosols on the polarimetry 
and photometry of the Antarctic sky, 12:5170 (RA;US) 
ANTHRACENE 
Adsorption Heat 
Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Sixth quarterly report, December 
1985-February 1986, 12:3307 (R;US) 


Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Sixth quarterly report, December 
1985-February 1986, 12:3307 (R;US) 

Molecular Weight 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Sixth quarterly report, December 
1985-February 1986, 12:3307 (R;US) 


Roles of hydrogen and carbon monoxide on the conversions of 
organic solids and their chemical models, 12:3296 (RA;US) 


ANTHRACITE 
Chemical 
Measurement and control of electrostatic charges on solids in a 
gaseous suspension. Final report , 12:3322 (R;US) 
Electrostatics 


Measurement and control of electrostatic charges on solids in a 


gaseous suspension. Final report , 12:3322 (R;US) 
Transport 


Measurement and control of electrostatic charges on solids in a 
gaseous suspension. Final report , 12:3322 (R;US) 
ANTIANDROGENS 
Biological Effects 
Hirsuteness: Response to the treatment with spironelaction: 
two years of attendance, 12:5638 (RA;BR;In Portuguese) 
ANTIBODIES 
Enzyme Immunoassay 
Enzyme immunoassay (EIA), 12:5482 (RA;XA) 


IgE antibody responses in schistosomiasis measured by a 
radioallergosorbent test, 12:5480 (RA;XA) 
ANTIFERROELECTRIC MATERIALS 
Crystal-Phase Transformations 
Analysis of transitions between ferroelectric and 
antiferroelectric states under conditions of uniaxial strain, 
12:4383 (BA;US) 
Shock Waves 
Analysis of transitions between ferroelectric and 
antiferroelectric states under conditions of uniaxial strain, 
12:4383 (BA;US) 
ANTIFERROMAGNETIC MATERIALS 
Electromagnetic Fields 
Electromagnetic modes in antiferromagnetic superconductors, 
12:6096 (R;XA) 
Free Energy 
Irreversibility and metastability in spin glasses, random field 
ferromagnets and diluted antiferromagnets, 12:6090 (R;US) 
Magnetic Properties 
Magnetic structure of FeC,0, x 2D20, 12:4399 (R;US) 


Recycling 
Recovery of ethylene glycol from used antifreeze, Phase 1. 
Market analysis. Final report, 12:4177 (R;US) 
ANTIGENS 
Enzyme Immunoassay 
Enzyme immunoassay (EIA), 12:5482 (RA;XA) 
Radioimmunoassay 
Radioimmunoassay of circulating schistosome antigen, 12:5481 
(RA;XA) 
ANTIHYPERONS 
Particle Production 
Experimental medium energy physics. Annual progress report, 
June 1985-May 1986, 12:5969 (R;US) 
ANTIKAONS NEUTRAL 
Mass Formulae 
Corrections to the box diagram amplitude due to kaon mass, 
12:5909 (R;XA) 
ANTI-MISSILE SYSTEMS 
See SPACE WEAPONS 
ANTIMONY 


EPA, ASTM, and column leaching of processed oil shale: a 
comparative study, 12:3421 (R;US) 
ANTIMONY COMPOUNDS 
Biodegradation 
Bacterial transformations of and resistances to heavy metals, 
12:5625 (RA;US) 
Plasma 


Interaction of space charge waves and surface plasmons in 
plasma and plasma-like media, 12:6089 (R;SU;In Russian) 
ANTIMONY ISOTOPES 
Nuclear Structure 
Studies of yrast and continuum states in A = 140 to 160 
nuclei. Progress report, 1986, 12:6010 (R;US) 
ANTIMUONS 
See MUONS PLUS 





ANTINEUTRINO-ELECTRON INTERACTIONS 
Higgs Bosons 


ANTINEUTRINO-ELECTRON INTERACTIONS 
Higgs Bosons 
Searching for light Higgs scalar boson in the next generation 
of electron-positron collider at LEP, 12:5910 (R;XA) 
ANTIPROTONS 
Proton Reactions 
Experimental medium energy physics. Annual progress report, 
June 1985-May 1986, 12:5969 (R;US) 
ANTIREFLECTION COATINGS 
Deposition 
Ion assisted deposition of optical coatings. Doctoral thesis, 
12:4366 (R;US) 
ANTI-SATELLITE SYSTEMS 
See SPACE WEAPONS 
ANTISERUM 
See IMMUNE SERUMS 
ANTRIM SHALES 
See BLACK SHALES 
APARTMENT BUILDINGS 
Drainage 
Development of a computer based analysis of multistorey 
building drainage network flow, 12:4123 (RA;DK) 
Solar Space Heating 
Solar heating system for a new-built multifamily house, 12:3663 


Solar domestic hot water system in existing multifamily houses, 
12:3665 (RA;DK) 
Solar Water Heating 
Solar heating system for a new-built multifamily house, 12:3663 
(RA;DK) 
Water Supply 
Water and energy in the water supplied to housing, 12:4118 


See EQUIPMENT 
APPLIANCES 
Baking 
Heat recovery and energy saving using a Baker Perkins 
Simplex 2000 bread baking oven. A demonstration at 
Mothers Pride Bakery, 12:4182 (R;GB) 
Energy Efficiency 
Heat recovery and energy saving using a Baker Perkins 
Simplex 2000 bread baking oven. A demonstration at 
Mothers Pride Bakery, 12:4182 (R;GB) 
APPLICATORS (RADIOTHERAPY) 
See RADIATION SOURCES 
AQUATIC ECOSYSTEMS 
See also WETLANDS 
Acidification 
Evaluation and compilation of the reported effects of 
acidification on aquatic biota. Volume 2. Evaluation forms. 
Final report, 12:5359 (R;US) 
Radionuclide Migration 
Study of distribution of uranium and thorium isotopes in 
bioturbation, 12:5414 (RA;XA) 
AQUATIC ORGANISMS 
Unspecified biota characteristic of aquatic ecosystems. 
See also BENTHOS 
FISHES 
MOLLUSCS 


PLANKTON 
SEAWEEDS 


Biological Radiation Effects 
Compilation of 1985 annual reports of the Navy elf (extremely 
low frequency) communications system ecological 
monitoring program. Volume 3. Tabs H-J. Annual progress 
report, January-December 1985, 12:5666 (R;US) 
Radioactivity 
Intracellular localization and binding of technetium-95m in 
seastars, 12:5598 (RA;XA) 
Radionuclide Kinetics 
Experimental studies on sediment-animal transfer processes for 
long-lived radionuclides, 12:5412 (RA;XA) 
International Laboratory of Marine Radioactivity biennial 
report, 1983-1984, 12:5401 (R;XA) 
Intracellular localization and binding of technetium-95m in 
seastars, 12:5598 (RA;XA) 
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Reviews 
Evaluation and compilation of the reported effects of 
acidification on aquatic biota. Volume 1. Compiled data. 
Final report, 12:5358 (R;US) 
AQUEOUS SOLUTIONS 
Corrosive Effects 
Palladium/hydrogen membrane electrode for high- 
temperature/high-pressure aqueous solutions, 12:4346 
(BA;US) 
Ton Exchange 
Separations by supported liquid membrane cascades, 12:4475 
(P;US) 
AQUIFERS 
Computerized Simulation 
Groundwater flow and sand body interconnectedness in a 
thick, multiple-aquifer system, 12:5347 (J;US) 
Construction 
Man-made aquifer thermal energy storage (ATES). Pilot 
project, 12:4003 (RA;DK) 
Flow Models 
Integrated isotopic/physical approach to a numerical model of 
groundwater flow in the San Juan Basin. Technical 
completion report, 12:4045 (R;US) 
Heat Storage 
Monitoring of hot water plume movements in an aquifer with 
borehole/surface resistivity measurements, 12:4006 (BA;CA) 
Permeability of Ironton-Galesville sandstone at elevated 
temperature and pressure, 12:4005 (BA;CA) 
Hydraulic Conductivity 
Groundwater flow and sand body interconnectedness in a 
thick, multiple-aquifer system, 12:5347 (J;US) 


Permeability of Ironton-Galesville sandstone at elevated 
temperature and pressure, 12:4005 (BA;CA) 
Irrigation 
Ground-water mining in the United States. Agricultural 
economic report, 12:4046 (R;US) 
Mathematical Models 
Groundwater flow and sand body in 
thick, multiple-aquifer system, 12: 5347 (J;US) 
Resource Conservation 
Ground-water mining in the United States. Agricultural 
economic report, 12:4046 (R;US) 
Temperature Measurement 
Monitoring of hot water plume movements in an aquifer with 
borehole/surface resistivity measurements, 12:4006 (BA;CA) 


Monitoring of hot water plume movements in an aquifer with 
borehole/surface resistivity measurements, 12:4006 (BA;CA) 
ARAB REPUBLIC OF EGYPT 
See EGYPTIAN ARAB REPUBLIC 
ARABIAN SEA 
Pollution 

Assistance in pollution studies in Oman, UAE and Bahrain, 

12:5365 (RA;XA) 
ARCHAEOLOGICAL SITES 
Excavation 
Overhill Cherokee archaeology at Chota-Tanasee, 12:6302 
(R;US) 
ARCTIC REGIONS 
Fossil Fuels 
Arctic and offshore research (AORIS), 12:6385 (RA;US) 
Information Systems 

Arctic and offshore research (AORIS), 12:6385 (RA;US) 

Development of an arctic and offshore research information 
system (AORIS), 12:6387 (RA;US) 

METC data system: a resource extraction data base to support 
the gas hydrates, arctic/offshore, and deep source gas 
programs, 12:6388 (RA;US) 

ARGENTINA 


Crop identification and area estimation: an approach to 
evaluate Argentine main crop areas using Landsat data, 
12:5280 (RA;US) 








1158S / ERA-12/2 


ARGON 
Compression 

The equation of state of dense argon; a comparison of shock 

and static studies, 12:6094 (BA;US) 
Equations of State 

The equation of state of dense argon; a comparison of shock 

and static studies, 12:6094 (BA;US) 
Ton-Atom Collisions 

State-to-state study of the electron transfer reactions N* Z(X,v’ 
= 0—2)+Ar(?So)}—>Na(X,v) +Ar* (?P/sub 3/2,1/2/), 
12:5826 (J;US) 

Pressure Measurement 

The equation of state of dense argon; a comparison of shock 

and static studies, 12:6094 (BA;US) 
Shock Waves 

The equation of state of dense argon; a comparison of shock 

and static studies, 12:6094 (BA;US) 
ARGON 40 REACTIONS 
Breakup Reactions 

Projectile like fragment production in Ar induced reactions 
around the Fermi energy 1. Experimental results. Competing 
mechanisms, 12:5997 (R;FR) 

Heavy Ion Fusion Reactions 
imental studies of the formation and decay of hot nuclei, 
12:6008 (R;FR) 

Violent heavy ion collisions around the Fermi energy, 12:6044 
(R;FR) 

Incomplete Fusion Reactions 

Contribution to the study of the “Ar + '*’Au system at 14.6 
MeV/u, 12:6028 (R;FR) 

Violent heavy ion collisions around the Fermi energy, 12:6044 
(R;FR) 

Nuclear Fragments 

Identification of very exotic nuclei produced by projectile 
fragmentation, 12:5989 (R;FR;In French) 

Projectile like fragment production in Ar induced reactions 
around the Fermi energy 1. Experimental results. Competing 
mechanisms, 12:5997 (R;FR) 

Nuclear Reaction Kinetics 

Reaction mechanisms in the “Ar-+'®7 Au collisions at 35 
MeV/nucleon, 12:6031 (R;FR) 

Semi-exclusive study of heavy-residue production in the 
 Ar-+Ag reaction at 35 MeV/u incident energy, 12:6012 
(R;FR) 

Transfer Reactions 

Angular evolution of peripheral heavy ion reactions at 
intermediate energies, 12:5996 (R;FR) 

Fragmentation and/or transfer reactions in the 35 MeV/U Ar 
+ Ag System, 12:6013 (R;FR) 

ARGON IONS 
Collisions 

Electronically induced sputtering and ion etching of viruses, 

12:5804 (RA;US) 
Energy Levels 

Atomic data and spectral line intensities for the beryllium 
isoelectronic sequence (Ar XV through Kr XXXII), 
12:5832 (J;US) 

Inner-Shell Ionization 

Characterization of multiple ionization processes by means of 
Auger spectra measured in Ne*, Ne**, Ar®* (5.5 MeV/u)- 
Ne collisions, 12:5821 (R;SU) 

Ton-Atom Collisions 

Characterization of multiple ionization processes by means of 
Auger spectra measured in Ne*, Ne**, Ar® (5.5 MeV/u)- 
Ne collisions, 12:5821 (R;SU) 

Oscillator Strengths 

Atomic data and spectral line intensities for the beryllium 
isoelectronic sequence (Ar XV through Kr XXXII), 
12:5832 (J;US) 

ARGONNE SUPERCONDUCTING LINAC 

See ATLAS SUPERCONDUCTING LINAC 

ARID LANDS 


Assessment of desertification in northwest Peru, 12:5275 
(RA;US) 


ARSENIC 
Leaching 


Remote Sensing 
Comparative mineral exploration in the eastern desert of Egypt 
between latitudes 24°N and 26°N by remote sensing and 
other techniques, 12:5675 (RA;US) 
ARMS CONTROL 
Safeguarding our military space systems, 12:6326 (J;US) 
Soviet Union and the Strategic Defense Initiative: preliminary 
findings and impressions. Interim report, 12:6310 (R;US) 
Historical Aspects 
Restricting production of fissionable material as an arms 
control measure: an updated historical overview, 12:5152 
(R;US) 
Treaties 
Implications of the Strategic Defense Initiative for ABM (Anti- 
Ballistic Missile) Treaty. Professional paper, 12:6314 (R;US) 
ARMY PERSONNEL 
See MILITARY PERSONNEL 
AROMATIC ACIDS 
See CARBOXYLIC ACIDS 
AROMATIC COMPOUNDS 
See AROMATICS 
AROMATICS 
See also BENZENE 
BIBENZYL 
BIPHENYL 
CUMENE 
HALOGENATED AROMATIC HYDROCARBONS 
PHENOLS 
POLYCYCLIC AROMATIC HYDROCARBONS 
QUINONES 
TETRALIN 
Air Pollution Monitoring 
Indoor air quality study of 40 east Tennessee homes, 12:5229 
(J;GB) 
Binary Mixtures 
Thermodynamics of molecular interactions in coal liquids. 
Progress report, July-December 1984, 12:3301 (R;US) 
Biodegradation 
Genetic control of environmental pollutants: poster sessions, 
12:5634 (RA;US) 
Mixing Heat 
Thermodynamics of molecular interactions in coal liquids. 
Progress report, June-August 1985, 12:3302 (R;US) 
Thermodynamic Properties 
Thermodynamics of molecular interactions in coal liquids. 
Progress report, July-December 1984, 12:3301 (R;US) 
ARRAY PROCESSORS 


Multigrid algorithms on the hypercube multiprocessor, 12:6376 
(J;US) 
Parallel Processing 
Parallel matrix computations. Interim report, April 1985-April 
1986, 12:6328 (R;US) 
Programming Languages 
Compile-time partitioning and scheduling of parallel programs. 
Extended summary, 12:6327 (R;US) 
Simulation 
Modelling of a multilevel secure tactical combat computer 
system. Master’s thesis, 12:6319 (R;US) 
ARSENIC 
Air Pollution 
Inorganic arsenic emissions from primary copper smelters and 
arsenic plants: background information for promulgated 
standards. Final environmental impact statement, 12:5261 
(R;US) 
Emission 
Inorganic arsenic emissions from glass-manufacturing plants: 
background information for promulgated standards. Final 
environmental impact statement, 12:5200 (R;US) 
Environmental 
Microbial potentiation of arsenic transport from sil and oil 
shale energy waste, 12:5323 (BA;US) 


EPA, ASTM, and column leaching of processec oil shale: a 
comparative study, 12:3421 (R;US) 








ARTIFICIAL INTELLIGENCE 
Uses 


ARTIFICIAL INTELLIGENCE 
Uses 

Challenges in applying artificial intelligence methodologies to 

military operations, 12:6333 (R;US) 
ASBESTOS 
Air Pollution 

Airborne asbestors health assessment update. Final report, 
12:5218 (R;US) 

Air Pollution Abatement 

Occupational and environmental health guidelines for the 
evaluation and control of asbestos exposure. Technical guide, 
12:5164 (R;US) 

Preliminary survey report: evaluation of brake-drum service 
controls at Louisville Gas and Electric Company, Louisville, 
Kentucky, 12:5187 (R;US) 

Air Pollution Control 

Occupational and environmental health guidelines for the 
evaluation and control of asbestos exposure. Technical guide, 
12:5164 (R;US) 

Health Hazards 

Airborne asbestors health assessment update. Final report, 

12:5218 (R;US) 
Indoor Air Pollution 

Methods for evaluating asbestos abatement technology, 12:5212 

(R;US) 
Removal 

Methods for evaluating asbestos abatement technology, 12:5212 

(R;US) 
ASDEX TOKAMAK 
Pellet Injection 

ASDEX/ASDEX-U, 12:6180 (RA;US) 

Pellet penetration depth in ASDEH for ohmic and auxiliary 
heated discharges, 12:6200 (RA;US) 

Quasi-stationary D2 pellet injection in ASDEX, 12:6187 
(RA;US) 

ASHES 
See also FLY ASH 
Chemical Composition 

Coal mineral matter and its effects in low-rank coal 
liquefaction, 12:3294 (RA;US) 

Combustion of two-stage coal liquefaction residues in a hybrid 
boiler. Final report, 12:3355 (R;US) 

Properties of low-rank coals affecting their liquefaction, 
12:3320 (RA;US) 

Electron Microscopy 

Use of solid collectors for the control of emissions in advanced 
coal conversion processes. Progress report, April-June 1985, 
12:3326 (R;US) 

Solids Flow 

Gravity flow of solids engineering databook. Volume 1. 
Analysis of pressurization of lock hoppers and typical 
measured flow properties of coal. Final technical report 
Phase II, 12:3338 (R;US) 

Gravity flow of solids engineering databook, Volume II. 
Analysis of pressurization of lock hoppers and typical 
measured flow properties of coal. Final technical report 
Phase II, 12:3339 (R;US) 

Toxicity 

Lung changes in rats following inhalation exposure to volcanic 

ash for two years, 12:5648 (J;US) 
ASPHALTENES 
Chemical Composition 

Asphaltenes and preasphaltenes. Part 1: Characterization of 
asphaltenes and preasphaltenes. Part 2: Effects of operating 
parameters on their chemical composition, 12:3319 (RA;US) 

Chemical Reaction Yield 

Asphaltenes and preasphaltenes. Part 1: Characterization of 
asphaltenes and preasphaltenes. Part 2: Effects of operating 
parameters on their chemical composition, 12:3319 (RA;US) 


Asphaltenes and preasphaltenes. Part 1: Characterization of 
asphaltenes and preasphaltenes. Part 2: Effects of operating 
parameters on their chemical composition, 12:3319 (RA;US) 

Roles of hydrogen and carbon monoxide on the conversions of 
organic solids and their chemical models, 12:3296 (RA;US) 
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Molecular Weight 
Asphaltenes and preasphaltenes. Part 1: Characterization of 
asphaltenes and preasphaltenes. Part 2: Effects of 
parameters on their chemical composition, 12:3319 (RA;US) 


Asphaltenes and preasphaltenes. Part 1: Characterization of 
asphaltenes and preasphaltenes. Part 2: Effects of operating 
parameters on their chemical composition, 12:3319 (RA;US) 

Structural Chemical 

Asphaltenes and preasphaltenes. Part 1: Characterization of 
asphaltenes and preasphaltenes. Part 2: Effects of operating 
parameters on their chemical composition, 12:3319 (RA;US) 

Status of direct liquefaction of low-rank coal, 12:3290 (R;US) 

ASPHALTS 
See also ASPHALTENES 


Solidification and thermal degradation of TNT waste sludges 
using asphalt encapsulation. Report for June 1982-June 1983, 
12:5369 (R;US) 

Foams 

Use of foamed asphalt in cold, recycled mixtures. Interim 

report, 12:3376 (R;US) 
Mixtures 

Guidelines for design and construction of recycled asphalt 

mixtures. Interim report, 12:4195 (R;US) 
Recycling 

Guidelines for design and construction of recycled asphalt 

mixtures. Interim report, 12:4195 (R;US) 
ASTEROIDS 
Origin 

Orbit properties of colliding co-orbiting bodies, 12:5741 

(RA;US) 
ASTROPHYSICS 
Cosmological and astrophysical constraints on particle physics, 
12:5724 (R;XA) 
Plasma 
function of modulated grid Faraday cup plasma 
instruments, 12:5734 (R;US) 
Shock Waves 

Collisionless shock waves in space anc in astrophysics, 12:5714 
(RA;FR) 

Theoretical study of the X-ray emission from astrophysical 
shock waves. Semiannual Report, 1 June 1985-31 May 1986, 
12:5747 (R;US) 

ATLANTIC OCEAN 
Pollutants 

Anthropogenic and natural volatile hydrocarbons in open 

ocean surface waters, 12:5363 (RA;XA) 
Water Pollution 
Biogenic gases in sediments deposited since miocene times on 
the Walvis Ridge, south Atlantic Ocean, 12:5383 (BA;US) 
ATLAS SUPERCONDUCTING LINAC 
Argonne Tandem/Linac Accelerator. 
Beam Injection 
Status of the positive-ion injector for ATLAS, 12:4837 (R;US) 
ATMOSPHERIC CHEMISTRY 
Filters 
Impregnation of filters for sampling of atmospheric gases. The 
vacuum drying technique, 12:5182 (R;DK) 
ATMOSPHERIC EXPLOSIONS 
Data Analysis 
Operation Ranger. Informal report, 12:5070 (R;US) 
Plasma Diagnostics 


Laboratory simulation of plasma structure in later-time HANE 
plasmas. Technical report, 19 June 1985-19 February 1986, 
12:5053 (R;US) 

ATMOSPHERIC PRECIPITATIONS 
See also RAIN 
SNOW 
Chemical Composition 
Episodic coincident air quality and precipitation measurements 
in an urban setting, 12:5169 (R;US) 
ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC CLOUDS 


See RADIOACTIVE CLOUDS 
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ATOMIC ENERGY 
See NUCLEAR ENERGY 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC PHYSICS 
Use only for indexing articles of very broad coverage, such as 
annual reviews, text books, etc. 


Programs 
Physics Division annual review, 1 April 1985-31 March 1986, 
12:5967 (R;US) 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOM-MOLECULE COLLISIONS 
Ton Pairs 
Low-energy collisions of excited atoms. Final report, 1 May 
1985-30 April 1986, 12:5790 (R;US) 
ATOMS 
Decay 
Quantum decay into a continuum at weak bias, 12:5831 (J;US) 
Excited States 
Low-energy collisions of excited atoms. Final report, 1 May 
1985-30 April 1986, 12:5790 (R;US) 
AURORAE 
Charged-Particle Precipitation 
Multiple-satellite observation of the high-latitude auroral 
activity on January 11, 1983, 12:5780 (R;US) 
Noctilucent Clouds 
Possible anticorrelation of polar mesospheric (noctilucent) 
clouds and aurorae. Master’s thesis, 12:5781 (R;US) 
AURORAL ZONES 
Magnetic Storms 
Ionosphere-magnetosphere structure during a geomagnetic 
storm based on measurements in the morning auroral zone, 
12:5779 (R;US) 
AUSTENITE 
Crystal-Phase Transformations 
Magneto-mechanical effects in two steels with metastable 
austenite, 12:4313 (BA;US) 
AUSTENITIC STEELS 
Prior to February, 1978 STEELS and AUSTENITE were used to 
index this concept. 
Fracture Properties 
Notch tensile measurements and fracture toughness 
correlations for austenitic stainless steels, 12:4318 (BA;US) 
Temperature Effects 
Notch tensile measurements and fracture toughness 
correlations for austenitic stainless steels, 12:4318 (BA;US) 
Tensile Properties 
Notch tensile measurements and fracture toughness 
correlations for austenitic stainless steels, 12:4318 (BA;US) 
AUSTRALIA 
See also SOUTH AUSTRALIA 
Energy Consumption 
Energy trends and policy impacts - an analysis of energy 
statistics from seven countries within the CECP project. - 
International residential energy statistics - a compilation of 
data from eight western countries, 12:4065 (R;DE) 
AUTOMOBILE EFFICIENCY STANDARDS 
See STANDARDS 
AUTOMOBILE INDUSTRY 
See AUTOMOTIVE INDUSTRY 
AUTOMOTIVE INDUSTRY 
Energy Efficiency 
Installation of an energy management system and replacement 
of floodlighting units. A demonstration at Stormont 
(Merseyside) Ltd. , 12:4142 (R;GB) 
Energy Management Systems 
Installation of an energy management system and replacement 
of floodlighting units. A demonstration at Stormont 
(Merseyside) Ltd. , 12:4142 (R;GB) 
Materials 


Health-hazard evaluation report HETA-86-087-1686, Tac 
Radiator, Minot, North Dakota, 12:5201 (R;US) 
Lighting Systems 
Installation of an energy management system and replacement 
of floodlighting units. A demonstration at Stormont 
(Merseyside) Ltd. , 12:4142 (R;GB) 


AUTORADIOGRAPHY 
Dielectric Track Detectors 
Particle track autoradiography of transuranium nuclides in 
tissues of marine organisms, 12:5597 (RA;XA) 
AWAY-FROM-REACTOR STORAGE 
IAEA Safeguards 
Design features for enhancing international safeguards of 
away-from-reactor dry storage for spent LWR fuel, 12:3546 
(R;US) 
AXIONS 
Emission 
Search for short lived axions emitted from neutron capture on 
protons, 12:5944 (R;US) 


B MESONS 


Decay 
B—KI*1I- with four generations: Rates and CP violation, 
12:5948 (J;US) 
Weak Particle Decay 
Prospects of observing CP violation in bottom and charm 
decays, 12:5925 (R;US) 
BACILLUS SUBTILIS 
Enzyme Activity 
Transfer and expression of recombinant plasmids carrying 
pneumococcal mal genes in Bacillus subtilis, 12:5462 (J;NL) 
Gene Recombination 
Transfer and expression of recombinant plasmids carrying 
pneumococcal mal genes in Bacillus subtilis, 12:5462 (J;NL) 
Mapping 


Physical structure and genetic expression of the sulfonamide- 
resistance plasmid pLS80 and its derivatives in 
Streptococcus pneumoniae and Bacillus subtilis, 12:5566 
(J;DE) 

BACKFILLING 
Stability 

Backfill materials for underground power cables. Phase 4. 
Theory and field testing of backfill thermal stability. Final 
report, 12:3718 (R;US) 

BACKSCATTERING 
Ion Scattering Analysis 
Energetic heavy ion backscattering analysis on semiconductors 
for infrared detectors, 12:5012 (RA;JP) 
BACKWARD WAVE TUBES 
Computerized Simulation 
Particle simulations of relativistic BWO, 12:5849 (BA;US) 
Design 

Analytic theory of the Sandia backward wave oscillator, 

12:5847 (BA;US) 


Observation of KU-band microwave radiation produced by a 
relativistic backward wave oscillator (BWO), 12:4828 
(BA;US) 

M Codes 
Particle simulations of relativistic BWO, 12:5849 (BA;US) 


Observation of KU-band microwave radiation produced by a 
relativistic backward wave oscillator (BWO), 12:4828 
(BA;US) 

BACTERIA 


See also ESCHERICHIA COLI 
METHANOGENIC BACTERIA 
METHANOTROPHIC BACTERIA 
PNEUMOCOCCUS 
PSEUDOMONAS 
RHIZOBIUM 
RHODOPSEUDOMONAS 
STREPTOCOCCUS 
SULFATE-REDUCING BACTERIA 
SULFUR-OXIDIZING BACTERIA 
THERMOACTINOMYCES 


Ecological Concentration 
Formate and acetate metabolism in bacteria found in Central 
Virginia rainwater, 12:5171 (R;US) 








BACTERIA 
Physiology 


Bacterial physiological diversity in the rhizosphere of range 
plants in response to retorted shale stress, 12:5647 (J;US) 
Population Dynamics 
Mesophilic manganese-oxidizing bacteria from hydrothermal 
discharge areas at 21° North on the East Pacific Rise, 
12:5560 (BA;US) 
Species Diversity 
Alteration of a salt marsh bacterial community by fertilization 
with sewage sludge, 12:5646 (J;US) 
Bacterial physiological diversity in the rhizosphere of range 
plants in response to retorted shale stress, 12:5647 (J;US) 
BALLISTIC MISSILE DEFENSE 
Safeguarding our military space systems, 12:6326 (J;US) 
Architecture 


Role of system architecture in the Strategic Defense Initiative. 
Master’s thesis, 12:6307 (R;US) 
Political Aspects 
Implications of the Strategic Defense Initiative for ABM (Anti- 
Ballistic Missile) Treaty. Professional paper, 12:6314 (R;US) 
Soviet Union and the Strategic Defense Initiative: preliminary 
findings and impressions. Interim report, 12:6310 (R;US) 
Research Programs 
Role of system architecture in the Strategic Defense Initiative. 
Master’s thesis, 12:6307 (R;US) 
BALLOONING INSTABILITY 
The effects of sloshing energetic particles on ballooning modes 
in tokamaks, 12:6116 (R;US) 
BANKS 
See COMMERCIAL BUILDINGS 
BARIUM 


EPA, ASTM, and column leaching of processed oil shale: a 
comparative study, 12:3421 (R;US) 

Influence of microorganisms in the weathering stability of (Ba, 
Ra)SO, in uranium mining and milling wastes, 12:5334 
(BA;US) 

Solubility 

Influence of microorganisms in the weathering stability of (Ba, 

Ra)SO, in uranium mining and milling wastes, 12:5334 


Resonance Ionization Mass Spectroscopy 
Anomalous linewidths and peak height ratios in continuous- 
wave RIMS, 12:4457 (R;US) 
BARIUM 142 
Gyromagnetic Ratio 
G factor of the 2;* state in /sup 142/Ba, 12:6014 (J;US) 
BARK 
Production 
Production and use of industrial wood and bark residues in the 
Tennessee Valley region, 1984, 12:3636 (R;US) 
BARSTOW SOLAR PILOT PLANT 
10-MW solar central receiver pilot plant at Barstow, California. 
Computerized Control Systems 
10 MWe Solar Thermal Central Receiver Pilot plant control 
system evaluation, 12:3653 (R;US) 
Data Acquisition Systems 
10 MWe solar thermal central receiver pilot plant solar 
facilties: Master control system as-built drawings (RADL 
item 6-5): Volume 1, Software listings: Section 2, Data 
acquisition system, Part 2, 12:3650 (R;US) 
Heliostats 
Solar One Beam Characterization System design description 
and requirements document, 12:3651 (R;US) 
Performance Testing 
10 MWe solar thermal central receiver pilot plant: Modes 2, 3, 
4, and 7 (Tests 1120, 1130, 1140, and 1170) test report, 
12:3652 (R;US) 
Thermal Energy Storage Equipment 
10 MWe solar thermal central receiver pilot plant solar 
facilities design integration: PSS [Plant Support Subsystem] 
final design calculations: Book 6 of 26, Thermal storage and 
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plant support subsystem foundations, construction package 7 
(RADL item 7-8), 12:3649 (R;US) 
BARYON-BARYON INTERACTIONS 
See also NUCLEON-NUCLEON INTERACTIONS 
Strange probes of the nucleus, 12:6038 (R;US) 
BARYONS 
See also HYPERONS 
NUCLEONS 
Pair Production 
Q? dependence of exclusive baryon-antibaryon production in 
photon-photon collisions, 12:5931 (J;US) 
BASEDOW’S DISEASE 
See HYPERTHYROIDISM 
BASIC INTERACTIONS 
See also WEAK INTERACTIONS 
Coupling Constants 
Search for long range interactions at highly relativistic 
velocities, 12:5897 (J;NL) 
BATES LINAC MIT 
See MIT BATES LINAC 
BATTELLE PACIFIC NORTHWEST LABORATORIES 
Research Programs 
Radon flux measurement technology, 12:5254 (BA;US) 
BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BATTERY SEPARATORS 
Chemical Preparation 
Development and evaluation of sulfonated polysulfones for 
electrochemical applications, 12:4032 (BA;US) 
Decomposition 
Degradation of ionic membranes in the zinc/ferricyanide 
battery, 12:4027 (BA;US) 


Degradation of ionic membranes in the zinc/ferricyanide 
battery, 12:4027 (BA;US) 
Materials Testing 
Development and evaluation of sulfonated polysulfones for 
electrochemical applications, 12:4032 (BA;US) 
BEAGLES 
Radiosensitivity 
Hemopathologic predisposition and survival time under 
continuous gamma irradiation: responses mediated by altered 
radiosensitivity of hemopoietic progenitors, 12:5619 (J;US) 
BEAM COOLING 
For improving the quality of particle beams. 
Cooling rings for TeV colliders, 12:4822 (R;US) 
BEAM DYNAMICS 
Lasers 
Laser guiding of electron beams in the advanced test 
accelerator, 12:4805 (J;US) 
BEAM INJECTION 
See also ION BEAM INJECTION 
Computerized Simulation 
Preliminary study of a Pabot inflector for axial injection in a 
cyclotron, 12:4804 (R;FR;In French) 
Kicker Magnets 
Operational experience with the Fermilab 150 GeV injection 
kicker, 12:4847 (RA;US) 
BEAM NEUTRALIZATION 
Ion Beam Injection 
Numerical analysis for current neutralization of rotating light 
ion beam, 12:6244 (RA;JP) 
BEAM STRIPPERS 


Foil changer for the Chalk River superconducting cyclotron, 
12:4838 (RA;US) 
Performance 
Foil changer for the Chalk River superconducting cyclotron, 
12:4838 (RA;US) 
BEAM TRANSPORT 


FNAL main ring to energy save antiproton transfer system for 
Tevatron I, 12:4845 (RA;US) 
Ion Channeling 
Deflection of an 800 GeV particle beam using channeling, 
12:4924 (J;NL) 
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BEAM-PLASMA SYSTEMS 
Effects of diode closure and electron scatters on the generation 
of microwaves in a virtual cathode configuration, 12:4829 
(BA;US) 
Beam Transport 
Intense electron beam propagation into vacuum, 12:5842 
(BA;US) 
Stability properties of a relativistic electron beam in a 
collisional annular plasma channel, 12:5843 (BA;US) 
BEAMS (STRUCTURAL) 
See STRUCTURAL BEAMS 
BELGIAN ORGANIZATIONS 
Research Programs 
[SCK/CEN] annual Report 1984, 12:3721 (R;BE) 
BELT CONVEYORS 
Fire Prevention 
Safe production and use of domestic fuels. Part 3. Delection of 
smouldering peat fires from mechanical conveyor, 12:3337 
(R;FI;In Finnish) 
BENTHOS 
Isotope Ratio 
Natural isotope study of trophic enrichment of marine benthic 
communities by petroleum seepage, 12:3388 (J;DE) 


Accumulation and transfer of transuranic nuclides in benthic 
organisms, 12:5594 (RA;XA) 
Radionuclide Kinetics 
Accumulation and transfer of transuranic nuclides in benthic 
organisms, 12:5594 (RA;XA) 
BENZENE 
Adsorption 
Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Second quarterly report, 
December 1, 1984-February 28, 1985, 12:3304 (R;US) 
Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Third quarterly report, February- 
May 1985, 12:3305 (R;US) 
Adsorption Heat 
Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Second quarterly report, 
December 1, 1984-February 28, 1985, 12:3304 (R;US) 
Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Third quarterly report, February- 
May 1985, 12:3305 (R;US) 


Molecular emission spectra from shock-decomposed benzene, 
12:4500 (BA;US) 
Electric Conductivity 
Electrical conductivity and equation of state of liquid nitrogen, 
oxygen, benzene, and 1-butene shocked to 60 GPa, 12:5824 
(R;US) 
Emission Spectra 
Molecular emission spectra from shock-decomposed benzene, 
12:4500 (BA;US) 


Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Second quarterly report, 
December 1, 1984-February 28, 1985, 12:3304 (R;US) 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Third quarterly report, February- 
May 1985, 12:3305 (R;US) 

Pressure Effects 

Coherent anti-Stokes Raman scattering in benzene and 
nitromethane shock-compressed to 11 GPA, 12:5840 
(BA;US) 

Pyrolysis 

Molecular emission spectra from shock-decomposed benzene, 

12:4500 (BA;US) 
Raman 

Coherent anti-Stokes Raman scattering in benzene and 
nitromethane shock-compressed to 11 GPA, 12:5840 
(BA;US) 

Shock Waves 

Molecular emission spectra from shock-decomposed benzene, 

12:4500 (BA;US) 


BENZOFURANS 
Adsorption 


Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Fifth quarterly report, 
September-November 1985, 12:3306 (R;US) 

Adsorption Heat 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Sixth quarterly report, December 
1985-February 1986, 12:3307 (R;US) 

Diffusion 

Fundamental h to characterization and processing of 
coal-derived-liquid (CDL). Fifth quarterly report, 
September-November 1985, 12:3306 (R;US) 


Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Sixth quarterly report, December 
1985-February 1986, 12:3307 (R;US) 

Molecular Weight 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Sixth quarterly report, December 
1985-February 1986, 12:3307 (R;US) 

BENZOIC ACID 


Solid-surface luminescence analysis. Progress report, 1 June 
1983-31 October 1985, 12:4441 (R;US) 
BENZOPHENONE 
Reduction 
Roles of hydrogen and carbon monoxide on the conversions of 
organic solids and their chemical models, 12:3296 (RA;US) 
BENZOPYRENE 
Biological Effects 
Induction of mixed-function oxidase activity in mouse 
lymphoid tissues by polycyclic aromatic hydrocarbons, 
12:5653 (J;US) 
Carcinogenesis 
Carcinogenic effects of river sediment extracts in fish and 
mice, 12:5381 (BA;US) 
DNA Adducts 
Metabolism and DNA binding of BaP in the presence of 
complex organic mixtures, 12:5645 (R;US) 
Metabolic Activation 
Metabolism and DNA binding of BaP in the presence of 
complex organic mixtures, 12:5645 (R;US) 
Metabolites 
Metabolism and DNA binding of BaP in the presence of 
complex organic mixtures, 12:5645 (R;US) 
Nitration 
Effect of nitrogen dioxide on the photochemical and 
nonphotochemical degradation of pyrene and benzo[a]pyrene 
adsorbed on coal fly ash, 12:5239 (J;US) 
BENZOPYRROLES 
See INDOLES 
BENZOTHIOPHENES 
See THIONAPHTHENES 
BERKELEY BEVALAC 
See BEVALAC 
BERKELEY SUPERHILAC 
See SUPERHILAC 
BERYLLIA 
See BERYLLIUM OXIDES 
BERYLLIUM 
Corrosion 
Corrosion of metals in marine environments -- a state-of-the-art 
report, 12:4247 (R;US) 
Ton Collisions 
Confined ion beam cylinder sputtering: A new approach, 
12:4300 (J;US) 


EPA, ASTM, and column leaching of processed oil shale: a 
comparative study, 12:3421 (R;US) 
Morphology 
Confined ion beam cylinder sputtering: A new approach, 
12:4300 (J;US) 


Research and development study for optimization of beryllium 
production operations. Task II report. Volume II. 








BERYLLIUM 
Production 


Recommendations for upgrading existing facilities, 12:4265 
(R;US) 

Research and development study for optimization of beryllium 
production operations. Task II report. Volume III. 
Recommendations for upgrading existing facilities, 12:4266 
(R;US) 

Research and development study for optimization of beryllium 
production operations. Task II report. Volume 1. 
Recommendations for subscale demonstration models, 
12:4264 (R;US) 

Sputtering 

Confined ion beam cylinder sputtering: A new approach, 

12:4300 (J;US) 
Surface Coating 

Confined ion beam cylinder sputtering: A new approach, 

12:4300 (J;US) 
Thermal Fatigue 
Thermal fatigue tests of a prototype beryllium limiter for jet, 
12:6265 (J;NL) 
BERYLLIUM 10 
Hypernuclei 
AA hypernuclei and the AA interaction, 12:5982 (R;US) 
BERYLLIUM 7 
Sinks 

Sources, transport, and degradation of organic matter 
components associated with sedimenting particles in Lake 
Michigan, 12:5385 (BA;US) 

BERYLLIUM 7 TARGET 
Proton Reactions 
Comment on the 7Be(p,y)°B cross section and the solar 
neutrino problem, 12:5701 (R;AU) 
BERYLLIUM 9 
Hypernuclei 
AA hypernuclei and the AA interaction, 12:5982 (R;US) 
BERYLLIUM 9 TARGET 
Pion Plus Reactions 
Strange probes of the nucleus, 12:6038 (R;US) 
Proton Reactions 

(p vector,7/sup +-/) reactions on Be at 650 MeV, 12:5986 
(J;NL) 

Proton-Nucleon Interactions 

Inclusive hadronic production cross sections measured in 
proton-nucleus collisions at Vs = 27.4 GeV, 12:5889 (J;US) 

BERYLLIUM ALLOYS 
Transition Temperature 

Superconductivity under pressure in (U/sub 1-//sub x/Th/sub 
x/)Be/sub 13/: Evidence for two superconducting states, 
12:4303 (J;US) 

BERYLLIUM IONS 
Metastable States 
Autodetachment spectroscopy of metastable negative ions, 
12:5793 (R;US) 
BERYLLIUM MODERATORS 
See BERYLLIUM 
BERYLLIUM OXIDES 
Activation Analysis 
Neutron activation in Cascade: the BeO/LiAIO/sub 2/ case, 
12:6272 (BA;US) 
Evaporation 
Recondensation of vaporized material in the cascade ICF 
reactor, 12:6269 (BA;US) 
Infrared Spectra 
Vibrational properties of disordered solids: Far infrared studies, 
Technical progress report, 12:4231 (R;US) 
Vapor Condensation 
Recondensation of vaporized material in the cascade ICF 
reactor, 12:6269 (BA;US) 
BETA BEAMS (ELECTRONS) 
See ELECTRON BEAMS 


Angular and energy dependence of different detector for beta 


radiation fields, 12:4988 (RA;BR;In Portuguese) 
BETA RATIO 


B limit disruptions, 12:6117 (R;US) 
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BETA-MINUS DECAY 
Polarized Products 
Measurement of the electron polarization in the 8 decay of 
Ca and ‘7Pm, 12:5995 (R;DE;In German) 
BETATRONS 
Beam Extraction 
Laser extraction of an electron beam from a modified 
elongated betatron accelerator, 12:4856 (RA;US) 
Beam Injection 
Internal injection into the NRL Modified Betatron, 12:4850 
(RA;US) 
Pierce Electron Guns 
Beam measurements on the electron injector for a high current 
betatron, 12:4887 (RA;US) 
BETA-W LATTICES 
Critical Current 
Practical processing of A-15 multifilamentary supercond' 
wire from powders: NbsAl and NbsSn, 12:4310 (BA;US) 
Powder Metallurgy 
Practical processing of A-15 multifilamentary su jucting 
wire from powders: NbsAl and NbsSn, 12:4310 (BA;US) 
BEVALAC 
Accelerator Facilities 
Wobbler facility for biomedical experiments at the Bevalac, 
12:4891 (RA;US) 
Beam Injection 
Achievement of Bevalac rapid mode switching, 12:4877 
(RA;US) 
SuperHILAC upgrade project, 12:4730 (RA;US) 
Beam Monitoring 
Wobbler dosimetry for the biomedical program at the LBL 
Bevalac, 12:4892 (RA;US) 
BEVATRON 
Beam Injection 
Initial operation of the new Bevatron local injector, 12:4882 
(RA;US) 


Versatile RF controller, 12:4782 (RA;US) 
BEVERAGE INDUSTRY 
Energy Conservation 
Rational energy utilization in breweries, 12:4193 (R;DE;In 
German) 
Vapour compression in breweries, 12:4207 (TJ;GB) 
BIBENZYL 


Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Third quarterly report, February- 
May 1985, 12:3305 (R;US) 

Adsorption Heat 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Third quarterly report, February- 
May 1985, 12:3305 (R;US) 

Entropy 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Third quarterly report, February- 
May 1985, 12:3305 (R;US) 


Roles of hydrogen and carbon monoxide on the conversions of 

organic solids and their chemical models, 12:3296 (RA;US) 
BIBLIOGRAPHIES 

Limited to significant lists of documents chosen on the basis of 
subject. 

Retrospective search on combustion of densified forest residues 
(pellets and powders) and of a agricultural wastes, 12:3603 
(R;IE) 

BIKINI 
Nuclear Explosions 

Headquarters Joint Task Force Seven. Operation plan number 

3-53, 12:5151 (R;US) 
BINARY MIXTURES 
Mixing Heat 

Thermodynamic properties of supercritical mixtures. Pro 
report, 15 March 1985-31 August 1986, 12:4485 (R;US) 

Thermodynamics of molecular interactions in coal liquids. 
Progress report, June-August 1985, 12:3302 (R;US) 
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State 
Thermodynamic ies of supercritical mixtures. Progress 
report, 15 March 1985-31 August 1986, 12:4485 (R;US) 


Properties 
Thermodynamics of molecular interactions in coal liquids. 
Progress report, July-December 1984, 12:3301 (R;US) 
BINARY STARS 
X Radiation 
Discovery of rapid quasi-periodic oscillations in Scorpius X-1, 
12:5777 (J;US) 
BIOASSAY 
Comparative Evaluations 
Survey of immunoassay techniques for biological analysis, 
12:5478 (R;US) 
BIOCENOSES 
See ECOSYSTEMS 
BIOCONVERSION 
See also ANAEROBIC DIGESTION 
Feasibility Studies 
Biological production of fuels from coal-derived gases. 
Quarterly report, June 20-September 20, 1986, 12:3601 
(R;US) 


Bioenergy systems report. April 1984: innovations in biogas 
systems and technology, 12:3629 (R;US) 
Pollution Sources 
CH, flux from biogas generators and rice paddies as measured 
in Sichuan, China. [Annual progress report], 12:5172 (R;US) 
BIOGEOCENOSES 


See ECOSYSTEMS 
BIOLOGICAL EVOLUTION 
Meetings 
Second Symposium on Chemical Evolution and the Origin of 


Life, 12:5730 (R;US) 
BIOLOGICAL TESTING 
See BIOASSAY 
BIOLOGICAL WARFARE AGENTS 
Preventive Medicine 
Nerve agents. Approaches to treatment/pretreatment. Annual 
report no. 1, 1 July 1982-30 June 1983, 12:6317 (R;US) 
Nerve agents. Approaches to treatment/pretreatment. Annual 
report no. 2, 1 July-31 December 1983, 12:6318 (R;US) 


Nerve agents. Approaches to treatment/pretreatment. Annual 
report no. 1, 1 July 1982-30 June 1983, 12:6317 (R;US) 
Nerve agents. Approaches to treatment/pretreatment. Annual 
report no. 2, 1 July-31 December 1983, 12:6318 (R;US) 
BIOMASS 
Dictionaries 
Biofuels glossary, 12:3632 (R;US) 
Energy Source Development 
Biomass energy conversion in. Hawaii, 12:4087 (BA;GB) 
Gasification 
Biomass gasification reaction velocities, 12:3600 (BA;US) 
Pyrolysis 
Biomass gasification reaction velocities, 12:3600 (BA;US) 
Research 
Liquid fuels from biomass; an overview of research activities 
funded by DOE's biomass thermochemical conversion 
program, 12:3598 (BA;US) 
Overview for DOE’s biomass thermochemical conversion 
program, 12:3597 (BA;US) 
Assessment 


Forest biomass assessment for the Tennessee Valley region, 
12:3637 (R;US) 
Thermochemical Processes 
Liquid fuels from biomass; an overview of research activities 
funded by DOE’s biomass thermochemical conversion 
program, 12:3598 (BA;US) 
Overview for DOE's biomass thermochemical conversion 
program, 12:3597 (BA;US) 
Wood Wastes 
Estimators and characteristics of logging residue in California. 
Forest Service research paper, 12:3630 (R;US) 


BIOMASS PLANTATIONS 
Economics 
Integrating biomass production activities with operating farms: 
the case of grain residue harvesting, 12:3643 (BA;GB) 
BIOMEDICAL RADIOGRAPHY 
See also INDUSTRIAL RADIOGRAPHY. 
Image Processing 
Description of a 3-D reconstruction algorithm for diverging X- 
tay beams, 12:5476 (R;FR) 
BIOTECHNOLOGY 
The application of principles of technology or engineering to the 
life sciences. 
Technology Assessment 
Tools of genetic manipulation, 12:5430 (RA;US) 
BIPHENYL 
Adsorption Heat 
Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Sixth quarterly report, December 
1985-February 1986, 12:3307 (R;US) 
Entropy 
Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Sixth quarterly report, December 
1985-February 1986, 12:3307 (R;US) 
Molecular Weight 
Fundamental h to characterization and processing of 
coal-derived-liquid (CDL). Sixth quarterly report, December 
1985-February 1986, 12:3307 (R;US) 
BIRDS 
Biological Radiation Effects 
Compilation of 1985 annual reports of the Navy elf (extremely 
low frequency) communications system ecological 
monitoring program. Volume 2. Tabs D-G. Annual progress 
report, January-December 1985, 12:5665 (R;US) 
Compilation of 1985 annual reports of the Navy elf (extremely 
low frequency) communications system ecological 
monitoring program. Volume 3. Tabs H-J. Annual progress 
report, January-December 1985, 12:5666 (R;US) 
BISMUTH 209 TARGET 
Neutron Reactions 
Sensitivity of calculated cross sections on the optical model 
parameters, 12:6026 (R;FR;In French) 
BISMUTH COMPOUNDS 
Magnetic Properties 
Magnetic measurements of the transuranium elements. Progress 
report, January 1-December 31, 1986, 12:4527 (R;US) 
BITTER SPAR 
See DOLOMITE 
BITUMENS 
See also ASPHALTS 
Chemical Composition 
Chemical and physical parameters necessary for the 
interpretation of in situ, thermal recovery of tar sand 
deposits, 12:3417 (R;US) 
BITUMINOUS COAL 
Chemical Composition 
Effects of operating parameters on the liquefaction of low-rank 
coals and preferred conditions for distillate yield and 
operability, 12:3291 (RA;US) 
Measurement and control of electrostatic charges on solids in a 
gaseous suspension. Final report , 12:3322 (R;US) 
Electrostatics 
Measurement and control of electrostatic charges on solids in a 
gaseous suspension. Final report , 12:3322 (R;US) 
Pneumatic Transport 
Measurement and control of electrostatic charges on solids in a 
gaseous suspension. Final report , 12:3322 (R;US) 
BITUMINOUS MATERIALS 
See also OIL SANDS 
OIL SHALES 
Recycling 
Bituminous pavement recycling. Project F-281-1(101) Cowles 
Spur, North. Final report, 12:4197 (R;US) 
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infrared Spectra 


BL LACERTAE OBJECTS 
Infrared Spectra 
Coordinated observations of X-ray bright BL lacertae objects. 
Semiannual Status Report, 15 March-15 September 1985, 
12:5762 (R;US) 
Radiowave Radiation 
Coordinated observations of X-ray bright BL lacertae objects. 
Semiannual Status Report, 15 March-15 September 1985, 
12:5762 (R;US) 
Ultraviolet Spectra 
Coordinated observations of X-ray bright BL lacertae objects. 
Semiannual Status Report, 15 March-15 September 1985, 
12:5762 (R;US) 
Visible Spectra 
Coordinated observations of X-ray bright BL lacertae objects. 
Semiannual Status Report, 15 March-15 September 1985, 
12:5762 (R;US) 
X-Ray Spectra 
Coordinated observations of X-ray bright BL lacertae objects. 
Semiannual Status Report, 15 March-15 September 1985, 
12:5762 (R;US) 
BLACK COAL 


See also ANTHRACITE 
BITUMINOUS COAL 


Pyrolysis 
Derivation of coal products from tars produced by pressure 
pyrolysis of coal in an inert-gas or reactive-gas atmosphere, 
12:3311 (R;DE;In German) 
BLACK SHALES 
Shale Gas 
Devonian shale gas exploration and production studies. Final 
report, November 1983-April 1986, 12:3407 (R;US) 
BLACKBODY RADIATION 
Operation Hardtack. Project 8.2. Thermal radiation from high- 
altitude bursts, 12:5121 (R;US) 
BLADES (COMPRESSOR) 
See COMPRESSOR BLADES 
BLADES (TURBINES) 
See TURBINE BLADES 
BLANKETS (BREEDING) 
See BREEDING BLANKETS 
BLOWDOWN 
Mathematical Models 
Analysis of models used in calculating the time course of 
pressure during a loss-of-coolant accident, 12:3966 
(RA;CS;In Czech) 
BLOWERS 
Energy Conservation 
Energy saving fans , 12:4165 (RA;US) 
Performance 
Energy saving fans , 12:4165 (RA;US) 
BNFL 
Spent Fuel Casks 
Development of a safeguards sealing system for multi-element 
bottles, 12:4584 (J;US) 
BNL 
Helium Dilution Refrigerators 
A precision cryogenic temperature data acquisition system, 
12:4581 (BA;US) 
BODY COMPOSITION 
Biological Models 
Improved models for determination of body fat by in vivo 
neutron activation, 12:4466 (J;US) 
BOILER FUEL 
See BOILER FUELS 
BOILER FUELS 
Demand 
Industrial Combustion Emissions (ICE) model: regionalized 
projections of demand for purchased industrial boiler fuel, 
12:5258 (R;US) 
BOILERS 
Air Pollution 
NOsub(x) emission at Nordic boilers lager than 10 MW, 
12:4680 (R;SE;In Swedish) 
Air Pollution Abatement 
Development of federal air standards to reduce sulfur dioxide 
emissions from new industrial boilers. Report for October 
1979-April 1984, 12:5262 (R;US) 
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Autohydrolysis 
Energetics of smelt/water explosions, 12:3989 (R;US) 
Combustion 
Development of Spectral Flame Analyzer for improving 
combustion in boilers, 12:4678 (R;US) 
Comparative Evaluations 
NOsub(x) emission at Nordic boilers lager than 10 MW, 
12:4680 (R;SE;In Swedish) 


Combustion of two-stage coal liquefaction residues in a hybrid 
boiler. Final report, 12:3355 (R;US) 
Electric Heating 
Safety of operating electric boilers, 12:4673 (R;SE;In Swedish) 
Fouling 
Development and testing of a slagging-fouling probe, 12:3324 
(R;SE;In Swedish) 
Modifications 
Multistaged burner design for in-furnace NOx control, 12:5188 
(R;US) 
BOILING WATER COOLED AND MODERATED REACTO 
See BWR TYPE REACTORS 
BONE DISEASES 
See SKELETAL DISEASES 
BONE MARROW 


Mean platelet volume as an indicator of platelet rejuvenation 
following bone-marrow transplantation. Master's thesis, 
12:5473 (R;US) 

BONE MARROW CELLS 
Cell Differentiation 
Effects of OK-432 on murine bone marrow and the production 
of natural killer cells, 12:5576 (R;US) 
BOR-60 REACTOR 
Dimitrovgrad, USSR 
Fault Tree Analysis 
Early diagnostics of fast reactor anomalies using process 
controlled parameters, 12:3813 (R;SU;In Russian) 
BORIDES 
See also IRON BORIDES 
NICKEL BORIDES 
Crystal Field 

Crystal-fields at rare-earth sites in ReFe1s4B compounds, 12:4375 

(R;XA) 
BORON 


EPA, ASTM, and column leaching of processed oil shale: a 
comparative study, 12:3421 (R;US) 
Quantity Ratio 
Model for calculating the boron concentration in PWR type 
reactors, 12:3938 (RA;BR;In Portuguese) 
BORON ALLOYS 
Magnetic Properties 
Anisotropy and microstructure of rare-earth permanent-magnet 
materials. Final report, December 1083-March 1986, 12:4246 
(R;US) 
Low-cost-alloy permanent-magnet materials. Final report, May 
1984-May 1986, 12:4248 (R;US) 
Microstructure 
Anisotropy and microstructure of rare-earth permanent-magnet 
materials. Final report, December 1083-March 1986, 12:4246 
(R;US) 
BORON CARBIDES 
Physical Radiation Effects 
Compatibility of heat resistant alloys with boron carbide, (4). 
Irradiation test report at OGL-1 in JMTR (81LM-21)J), 
12:4284 (R;JP;In Japanese) 
Production 
Boron carbide-aluminum cermets, 12:4378 (R;US) 
BOTTOM MESONS 


See B MESONS 
BRACKISH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
BRAIDWOOD-1 REACTOR 
Braidwood, Illinois, USA 
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Reactor Operation 

Safety Evaluation Report related to the operation of 
Braidwood Station, Units 1 and 2 (Docket Nos. 50-456 and 
50-457). Supplement No. 2, 12:3981 (R;US) 

Technical Specifications, Braidwood Station, Unit Nos. 1 and 2 
(Docket Nos. STN 50-456 and STN 50-457). Appendix ”A” 
to License No. NPF-59, 12:3794 (R;US) 

Reactor Safety 

Safety Evaluation Report related to the operation of 
Braidwood Station, Units 1 and 2 (Docket Nos. 50-456 and 
50-457). Supplement No. 2, 12:3981 (R;US) 


Technical Specifications, Braidwood Station, Unit Nos. 1 and 2 
(Docket Nos. STN 50-456 and STN 50-457). Appendix ”A” 
to License No. NPF-59, 12:3794 (R;US) 

BRAIDWOOD-2 REACTOR 

Braidwood, Illinois, USA 

Reactor Operation 

Safety Evaluation Report related to the operation of 
Braidwood Station, Units 1 and 2 (Docket Nos. 50-456 and 
50-457). Supplement No. 2, 12:3981 (R;US) 

Technical Specifications, Braidwood Station, Unit Nos. 1 and 2 
(Docket Nos. STN 50-456 and STN 50-457). Appendix ”A” 
to License No. NPF-59, 12:3794 (R;US) 

Reactor Safety 

Safety Evaluation Report related to the operation of 
Braidwood Station, Units 1 and 2 (Docket Nos. 50-456 and 
50-457). Supplement No. 2, 12:3981 (R;US) 


Specifications 
Technical Specifications, Braidwood Station, Unit Nos. 1 and 2 
(Docket Nos. STN 50-456 and STN 50-457). Appendix ”A” 
to License No. NPF-59, 12:3794 (R;US) 
BRAKES 
Asbestos 


Preliminary survey report: evaluation of brake-drum service 
controls at Louisville Gas and Electric Company, Louisville, 


Kentucky, 12:5187 (R;US) 
BRAZIL 
Nuclear Energy 
Considerations about decision processes in the nuclear field, 
12:4057 (RA;BR;In Portuguese) 
Plumbing 
Water economy: A Brazilian challenge, 12:4213 (RA;DK) 
Uranium Reserves 
Utilization of the IPR-R1 as a tool in the evaluation of the 
Brazilian uranium reserves, 12:3822 (RA;BR;In Portuguese) 
Water Policy 
Water economy: A Brazilian challenge, 12:4213 (RA;DK) 
BRAZILIAN CNEN 
Comissao Nacional de Energia Nuclear de Brasil. 
Domestic Safeguards 
Evaluation of radiometric installation conditions inspected by 
IPEN-CNEN/SP, 12:3543 (RA;BR;In Portuguese) 
Implementation of the CNEN’s safeguards laboratory, 12:3540 
(RA;BR;In Portuguese) 
Information Systems 
Experience at information area, 12:6390 (RA;BR;In 
Portuguese) 


Evaluation of radiometric installation conditions inspected by 
IPEN-CNEN/SP, 12:3543 (RA;BR;In Portuguese) 
Liabilities 
Attributions of IRD/CNEN in the radiological control of 
nuclear power plants, 12:3952 (RA;BR;In Portuguese) 
Multi-Channel Analyzers 
Multichannel analizers - channels 1024 and 4096, 12:4992 
(RA;BR;In Portuguese) 
Nuclear Facilities 
Implementation of the CNEN’s safeguards laboratory, 12:3540 
(RA;BR;In Portuguese) 
Reactor Control Systems 
Control and instrumentation area at CNEN: perspective and 
actual period, 12:4980 (RA;BR;In Portuguese) 
Reactor Instrumentation 
Control and instrumentation area at CNEN: perspective and 
actual period, 12:4980 (RA;BR;In Portuguese) 


BRAZING ALLOYS 
Joining alumina ceramics with titanium-containing braze alloys, 
12:4376 (R;US) 
BREAKWATERS 
See DAMS 
BREEDER REACTORS 
Reactor Materials 
Effects of thermal annealing and ion irradiation on the 
microstructures of HT-9 ferritic steel, 12:4358 (D;US) 
BREEDING BLANKETS 
Activation Analysis 
Neutron activation in Cascade: the BeO/LiAIO/sub 2/ case, 
12:6272 (BA;US) 


Recondensation of vaporized material in the cascade ICF 
reactor, 12:6269 (BA;US) 
Materials Testing 
Compatibility of 316L stainless steel with tritium breeders for 
fusion reactors, 12:6175 (R;FR) 
Simulation 
design and neutronics analyses of a fusion-reactor 
blanket-simulation facility. Doctoral thesis, 12:6172 (R;US) 
Thermodynamics 
eee temperature response of in-vessel components due to 
uulsed operation in tokamak Fusion Experimental Reactor 
(FER), 12:6256 (R;JP;In Japanese) 
Vapor Condensation 
Recondensation of vaporized material in the cascade ICF 
reactor, 12:6269 (BA;US) 
BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 
BRIDGES 
Cathodic Protection 
Electrically conductive polymer concrete coatings, 12:4389 
(R;US) 
BRITISH NUCLEAR FUELS LIMITED 
See BNFL 
BROMINE IONS 
Excitation 
Excitation of swift heavy ions in foil targets: X-radiation from 
Br, 12:6003 (R;AU) 
BRONCHOGENIC CARCINOMA 


See CARCINOMAS 
RESPIRATORY SYSTEM DISEASES 


BROOKHAVEN AGS 
Beam Bunching 
Synchronous timing of multi-energy fast beam extraction, 
12:4840 (RA;US) 
Beam Dumps 
Beam catcher/DUMP, 12:4858 (RA;US) 
Beam Extraction 
Synchronous timing of multi-energy fast beam extraction, 
12:4840 (RA;US) 
Beam Injection 
Increased intensity performance of the Brookhaven AGS, 
12:4875 (RA;US) 
Beam Production 
Large acceptance magnetic focussing for production of a high 
intensity narrow band neutrino beam at the AGS, 12:4857 
(RA;US) 
Design 
Acceleration of polarized H~ in the BNL 200 MeV linac, 
12:4721 (RA;US) 
Performance 
Acceleration of polarized H~ in the BNL 200 MeV linac, 
12:4721 (RA;US) 
BROOKHAVEN NATIONAL LABORATORY 
See BNL 
BROOKHAVEN RHIC 
Relativistic Heavy Ion Collider facility located in former Isabelle 
Storage Ring tunnel. 
Status of the RHIC project, 12:4691 (R;US) 
BROWNS FERRY-1 REACTOR 
Decatur, Alabama, USA 








BROWNS FERRY-1 REACTOR 
Neutron Flux 


Neutron Flux 
Stability tests at Browns Ferry Unit 1 under single-loop 
operating conditions, 12:3735 (J;US) 
Reactor Noise 
Stability tests at Browns Ferry Unit 1 under single-loop 
operating conditions, 12:3735 (J;US) 
Stability 
Stability tests at Browns Ferry Unit 1 under single-loop 
operating conditions, 12:3735 (J;US) 
BUBBLE CHAMBERS 


Pulse stretching in a Q-switched ruby laser for bubble chamber 
holography, 12:4600 (J;US) 
Equipment 


Pulse stretching in a Q-switched ruby laser for bubble chamber 
holography, 12:4600 (J;US) 
Ruby Lasers 
Pulse stretching in a Q-switched ruby laser for bubble chamber 
holography, 12:4600 (J;US) 
BUCKLING (STRUCTURAL) 
See DEFORMATION 
BUILDING (CONSTRUCTING) 
See CONSTRUCTION 
BUILDING MATERIALS 


See also CEMENTS 
CONCRETES 


Air Pollution Monitoring 
Emissions of volatile organic compounds from adhesives with 
indoor applications, 12:5232 (J;GB) 
Surface emission monitoring of pressed-wood products 
containing urea-formaldehyde resins, 12:5231 (J;GB) 
Blast Effects 
Operation Sandstone. Nuclear explosions. 1948. Scientific 
Director's report of atomic weapons tests. Annex 6. Part 2. 
Section 1. Blast resistance of structures -- Bureau of Yards 
and Docks (Service Test Number 4). Sandstone report no. 
25, 12:5149 (R;US) 
BUILDINGS 


See also COMMERCIAL BUILDINGS 
GREENHOUSES 
HOSPITALS 
OFFICE BUILDINGS 
PUBLIC BUILDINGS 
RESIDENTIAL BUILDINGS 
SCHOOL BUILDINGS 


Architecture 

EDECT: an energy design, evaluation, and comparison tool. 

Master's thesis, 12:4105 (R;US) 
Blast Effects 

Air Force structures Program 3.3 of Operation Jangle. Volume 
1. Final report, 12:5096 (R;US) 

Air Force structures Program 3.3 of Operation Jangle. Volume 
2. Final report, 12:5097 (R;US) 

Operation Teapot, Nevada Test Site, February-May 1955. 
Project 31.2. Damage to commercial and industrial buildings 
exposed to nuclear effects, 12:5074 (R;US) 

Operation Redwing. Project 3.1. Effect of length of positive 
phase of blast on drag-type and semidrag-time industrial 
buildings, 12:5140 (R;US) 

Daylighting 

Integrating window pyranometer for beam daylighting 

measurements in scale-model buildings, 12:4146 (R;US) 


General layout of a 1300 MW PWR buildings: standard lay-out 
and influence factors, 12:3740 (RA;BR;In Portuguese) 
Drainage 
Water supply and drainage for buildings, 12:4115 (R;DK) 
Audits 


How to use generic building concepts to streamline energy 

audits, 12:4109 (RA;US) 
Energy Conservation 

EDECT: an energy design, evaluation, and comparison tool. 
Master's thesis, 12:4105 (R;US) 

Reducing energy consumption in buildings: the potential for 
conservation in djibouti, 12:4150 (R;US) 

Teamwork pays off for Washington State, 12:4111 (RA;US) 

User's guide on lighting management, 12:4104 (R;US) 
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Energy Consumption 
End-use Load and Conservation Assessment Program. 
Workshop II abstracts, 12:4135 (R;US) 
Energy Management 
Verification of public domain control algorithms for building 
energy management and control systems, 12:4152 (R;US) 
Heat Pumps 
Heat pumps for heating in buildings, 12:4144 (R;GB) 
Life-Cycle Cost 
Life cycle cost analysis (Building operations), 12:4129 
(RA;DK) 
Metering 
End-use Load and Conservation Assessment Program. 
Workshop II abstracts, 12:4135 (R;US) 
Radiation Monitoring 
Instruments and methods for measuring indoor radon and 
radon progeny concentrations, 12:5252 (BA;US) 


Research of rehabilitation, 12:4157 (R;FI;In Finnish) 
Seismic Effects 
Dynamic interaction between structures, 12:3934 (RA;BR) 
Standards 
New Danish standard concerning capacity of small water 
heaters, 12:4117 (RA;DK) 
Water Heaters 
New Danish standard concerning capacity of small water 
heaters, 12:4117 (RA;DK) 
Water Supply 
Electric tracing of hot water supply pipes - efficiency and 
economy, 12:4119 (RA;DK) 
New Danish standard concerning capacity of small water 
heaters, 12:4117 (RA;DK) 
Water supply and drainage for buildings, 12:4115 (R;DK) 
BUNDLES (FUEL ELEMENTS) 
See FUEL ELEMENT CLUSTERS 
BUNKERS 
See HOPPERS 
BURNER FUEL OIL 
See HEATING OILS 
BURNERS 
See also GAS BURNERS 
Air Pollution Abatement 
Multistaged burner design for in-furnace NOx control, 12:5188 
(R;US) 
Fuel-Air Ratio 
Development of Spectral Flame Analyzer for improving 
combustion in boilers, 12:4678 (R;US) 
BURNUP 
CHAR and BURNMAC - burnup modules of the AUS 
neutronics code system, 12:6058 (R;AU) 
B Codes 
Incorporation of BURN code for burnup calculations into code 
MICROBE for calculations of LWR lattice 
microparameters, 12:3774 (RA;CS;In Czech) 
Computer Calculations 
Automatic determination of pressurized water reactor core 
loading patterns that maximize beginning-of-cycle reactivity 
within power-peaking and burnup constraints, 12:3796 (J;US) 
F Codes 
Implementation of burnup in the FERM nodal code, 12:3829 
(RA;BR;In Portuguese) 
Optimization 
Optimization of Binary Breeder Reactor. 1. Sodium void 
reactivity and Doppler effect in a new model, 12:3808 
(R;BR;In Portuguese) 
BURSA OF FABRICIUS 
See BIRDS 
BURST REACTORS 
See PULSED REACTORS 
BUSINESS 
See also SMALL BUSINESSES 
Technology Utilization 
Managing technology in mature industries. Final report, 
12:4050 (R;US) 
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Properties 
Thermodynamic properties for coal conversion. 
Quarterly progress report, July 1-September 30, 1986 (In 
supercritical state), 12:3308 (R;US) 
BUTANOIC ACID 


See BUTYRIC ACID 
BUTENES 
Equations of State 
Electrical conductivity and equation of state of liquid ni 
oxygen, benzene, and 1-butene shocked to 60 GPa, 12:5824 
(R;US) 
UTYLENES 


See BUTENES 
BUTYRIC ACID 


Decarboxylation 
Process for prod from aliphatic hydroxy 


lucing peracids 
carboxylic acids, 12:4499 (P;US) 


Tritium labelling of butibufen by herterogeneous catalytic 
exchange, 12:4535 (R;ES;In Spanish) 
BWR TYPE REACTORS 


See also BROWNS FERRY-1 REACTOR 
NINE MILE POINT-2 REACTOR 
PEACH BOTTOM-2 REACTOR 
PEACH BOTTOM-3 REACTOR 
VAK REACTOR 


Aerial Monitoring 
Micro-processor controlled process radiation monitoring 
system for reactor safety Lame 12:3955 (RA;XA) 


Energetics of smelt/water explosions, 12:3989 (R;US) 
Control Rooms 

IMAGE information monitoring and applied graphics software 

environment. Volume 3. User’s guide, 12:3858 (R;US) 
Fuel Rods 

In-core failure of the instrumented BWR rod by locally 
induced high coolant temperature, 12:3729 (R;JP;In 
Japanese) 

High Pressure Coolant Injection 

Recirculation pump suction line 1% split break LOCA test of 
ROSA-III (RUNs 921 and 931 with HPCS failure), 12:3978 
(R;JP) 

In Core Instruments 

Prediction of in-core gamma effects. Final report, 12:3726 

(R;US) 
Loss of Coolant 

BWR main steam line break LOCA tests RUNs 951, 954 and 
956 at ROSA-III. Break area effects with HPCS failure, 
12:3977 (R;JP) 

Experimental study on two-phase natural circulation and flow 
termination in a loop, 12:3987 (R;US) 

Post test analysis of ROSA-III double-ended break test RUN 
901, 12:3974 (R;JP) 

Recirculation pump suction line 1% split break LOCA test of 
ROSA-III (RUNS 921 and 931 with HPCS failure), 12:3978 
(R;JP) 

Low Pressure Coolant Injection 

Recirculation pump suction line 1% split break LOCA test of 
ROSA-III (RUNs 921 and 931 with HPCS failure), 12:3978 
(R;JP) 

Nozzles 

Digital techniques to improve flaw detection by ultrasound 

systems. Final report, 12:3728 (R;US) 
On-Line Systems 

Digital control application for the Advanced Boiling Water 

Reactor, 12:3870 (RA;XA) 
Pipes 

Degraded Piping Program - Phase II. Semiannual report, 
October 1985-March 1986. Volume 4, 12:3984 (R;US) 

Evaluation of flaws in carbon steel piping. Final report, 
12:3727 (R;US) 

Radiation Monitoring 

Micro-processor controlled process radiation monitoring 

system for reactor safety systems, 12:3955 (RA;XA) 
Reactor Accidents 
Energetics of smelt/water explosions, 12:3989 (R;US) 


Pollution Abatement 


Perspectives on the economic risks of LWR accidents, 12:3993 
(R;US) 
Reactor Control Systems 
Digital control application for the Advanced Boiling Water 
Reactor, 12:3870 (RA;XA) 
Reactor Cooling Systems 
DCC-3 degraded core coolability: experiment and analysis, 
12:3986 (R;US) 
Materials 


Evaluation of flaws in carbon steel piping. Final report, 

12:3727 (R;US) 
Reactor Physics 

Prediction of in-core gamma effects. Final report, 12:3726 
(R;US) 

Reactor Analysis Support Package (RASP). Volume 5. PWR 
physics analysis guidelines. Final report, 12:3930 (R;US) 

Reactor Analysis Support Package (RASP). Volume 4. BWR 
physics analysis guidelines. Final report, 12:3929 (R;US) 

Safety 


Micro-processor controlled process radiation monitoring 
system for reactor safety systems, 12:3955 (RA;XA) 

Safety research programs sponsored by Office of Nuclear 
Regulatory Research. Quarterly progress report, January 1- 
March 31, 1986. Volume 6, No. 1, 12:3983 (R;US) 

Spent Fuel Elements 

Economical efficiency aspects of submerged testing facilities 
for power reactor fuel examination, 12:3732 (R;SU;In 
Russian) 

Spent Fuel Storage 

Comparison of calculated to measured dose rates for the REA- 
2023 and CASTOR-1C BWR storage casks, 12:3453 
(BA;US) 

Transients 

Vectorization of LWR transient analysis code 

RELAP5/MOD‘1 and its effect, 12:3975 (R;JP) 


Cc 


CABLES 
Blast Effects 
ion Sandstone. Nuclear explosions. 1948. Technical 
report of the communications and Electronics Section of the 
Special Staff of the Commander. Sandstone report No. 44, 
12:5150 (R;US) 
CADMIUM 
Corrosion 
Corrosion of metals in marine environments -- a state-of-the-art 
report, 12:4247 (R;US) 


lectrocrystallization of cadmium from cadmium fluoborate 
solutions, 12:4342 (BA;US) 
Concentration 
Nondetrital and detrital particulate metal transport in estuarine 
systems, 12:5386 (BA;US) 


Electrocrystallization of cadmium from cadmium fluoborate 
solutions, 12:4342 (BA;US) 


Transport 
Nondetrital and detrital particulate metal transport in estuarine 
systems, 12:5386 (BA;US) 
Giant Resonance 
(y.n) studies of the giant isovector E2 resonance in lead, 
cadmium, and calcium, 12:5994 (R;US) 


EPA, ASTM, and column leaching of processed oil shale: a 
comparative study, 12:3421 (R;US) 
Photonuclear Reactions 
(y.n) studies of the giant isovector E2 resonance in lead, 
cadmium, and calcium, 12:5994 (R;US) 
Pollution Abatement 
Possibilities for the reduction of cadmium use and emission by 
development of new technologies, 12:5178 (R;FR) 





Pollution Sources 
Dover AFB characterization/hazardous-waste management 
survey, Dover AFB, Delaware. Final report, 25 February-31 
May 1986, 12:5351 (R;US) 
Tolerance 
Alteration of a salt marsh bacterial community by fertilization 
with sewage sludge, 12:5646 (J;US) 
Toxicity 
Effects of thermal pellution on the respiratory rate and heart 
beat of some fishes, 12:5422 (TG;GB) 
CADMIUM COMPOUNDS 
See alo CADMIUM TELLURIDES 
Biodegradation 
Bacterial transformations of and resistances to heavy metals, 
12:5625 (RA;US) 
CADMIUM TELLURIDE SOLAR CELLS 
Fabrication 
Thin-film cadmium telluride solar cells. Final subcontract 
report, 1 October 1983-31 May 1985, 12:3634 (R;US) 
CADMIUM TELLURIDES 
Chemical Vapor Deposition 
Thin-film cadmium telluride solar cells. Final subcontract 
report, 1 October 1983-31 May 1985, 12:3634 (R;US) 
Electron Diffraction 
Photoemission studies of CdTe(100) and the Ag-CdTe(100) 
interface: Surface structure, growth behavior, Schottky 
barrier, and surface photovoltage, 12:4426 (J;US) 
Interfaces 
Photoemission studies of CdTe(100) and the Ag-CdTe(100) 
interface: Surface structure, growth behavior, Schottky 
barrier, and surface photovoltage, 12:4426 (J;US) 
Photoelectron Spectroscopy 
Photoemission studies of CdTe(100) and the Ag-CdTe(100) 
interface: Surface structure, growth behavior, Schottky 
barrier, and surface photovoltage, 12:4426 (J;US) 
Photovoltaic Effect 
Photoemission studies of CdTe(100) and the Ag-CdTe(100) 
interface: Surface structure, growth behavior, Schottky 
barrier, and surface photovoltage, 12:4426 (J;US) 
Stacking Faults 
X-ray observation of twin faults in (1,1,1) CdTe epitaxial layers 
and in (1,1,1) Hg/sub 1-//sub x/X/sub x/Te/CdTe 
superlattices, 12:4423 (J;US) 
Superlattices 
Theoretical study of the electronic properties of semimagnetic 
superlattices, 12:4425 (J;US) 
X-ray observation of twin faults in (1,1,1) CdTe epitaxial layers 
and in (1,1,1) Hg/sub 1-//sub x/X/sub x/Te/CdTe 
superlattices, 12:4423 (J;US) 


Intestinal Absorption 


Phosphate importance in calcium intestinal absorption, 12:5467 
(RA;BR;In Portuguese) 


Comparison of the behavior of trace elements during acid 
leaching of ash from several coals, 12:3318 (R;US) 
Plages 
Solar-geophysical data Number 503, July 1986. Part 1 (prompt 
reports). Data for June 1986, May 1986 and late data, 
12:5769 (R;US) 
Toxicity 
Early life stage brook trout (Salvelinus fontinalis) experiment 
to determine the effects of pH, calcium and aluminum in low 
conductivity water, 12:5356 (R;US) 
Water Pollution 
Chronology, magnitude, and paleolimnological record of 
changing metal fluxes related to atmospheric deposition of 


acids and metals in New England, 12:5189 (R;US) 
CALCIUM 40 


Giant Resonance 
Measurements on isovector giant resonances in pion charge 
exchange, 12:5999 (J;US) 
CALCIUM 40 TARGET 
Argon 40 Reactions 
Angular evolution of peripheral heavy ion reactions at 
intermediate energies, 12:5996 (R;FR) 
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Giant Resonance 
(y.n) studies of the giant isovector E2 resonance in lead, 
cadmium, and calcium, 12:5994 (R;US) 
Photonuclear Reactions 
(y,.n) studies of the giant isovector E2 resonance in lead, 
cadmium, and calcium, 12:5994 (R;US) 
Pion Minus Reactions 
Measurements on isovector giant resonances in pion charge 
exchange, 12:5999 (J;US) 
Pion Plus Reactions 
Measurements on isovector giant resonances in pion charge 
exchange, 12:5999 (J;US) 
Reactions 


Tests of the factorized distorted wave impulse approximation 
for (p,2p) reactions, 12:5985 (J;US) 
CALCIUM 45 
Beta-Minus Decay 
Measurement of the electron polarization in the B decay of 
Ca and '*7Pm, 12:5995 (R;DE;In German) 
CALCIUM 46 
Energy Levels 
Nuclear data sheets for A = 46, 12:6002 (J;US) 
Energy-Level Transitions 
Nuclear data sheets for A = 46, 12:6002 (J;US) 
CALCIUM CARBONATES 
See also DOLOMITE 
Equations of State 
The dynamic response of porous calcium carbonate minerals, 
12:5687 (BA;US) 
Pressure Effects 
The dynamic response of porous calcium carbonate minerals, 
12:5687 (BA;US) 
Shock Waves 
The dynamic response of porous calcium carbonate minerals, 
12:5687 (BA;US) 
Sorptive Properties 
Interaction of ash minerals in desulfurization with calcium 
sorbent - experiments in a drop tube furnace, 12:3315 
(R;SE;In Swedish) 
CALCIUM COMPOUNDS 
See also CALCIUM CARBONATES 
Comparative Evaluations 
Sulphur capture by calcium based sorbents - experiments in a 
drop tube furnace. Final report, 12:3314 (R;SE;In Swedish) 
Sorptive Properties 
Sulphur capture by calcium based sorbents - experiments in a 
drop tube furnace. Final report, 12:3314 (R;SE;In Swedish) 
Surface Area 
Sulphur capture by calcium based sorbents - experiments in a 
drop tube furnace. Final report, 12:3314 (R;SE;In Swedish) 
CALCIUM IONS 
Energy Levels 
Atomic data and spectral line intensities for the beryllium 
isoelectronic sequence (Ar XV through Kr XXXII), 
12:5832 (J;US) 
CALCULATIONS (1-DIMENSIONAL) 
See ONE-DIMENSIONAL CALCULATIONS 
CALCULATIONS (3-DIMENSIONAL) 
See THREE-DIMENSIONAL CALCULATIONS 
CALIFORNIA 
See also LONG VALLEY 
Air Pollution 
Assessment of material damage and soiling from air pollution 
in the South Coast Air Basin. Final report, 12:5195 (R;US) 
Wood Wastes 
Estimators and characteristics of logging residue in California. 
Forest Service research paper, 12:3630 (R;US) 
CALIFORNIUM 
Concentration 
Studies of trace element partitioning in marine sediment, 
12:5329 (RA;XA) 
CALIFORNIUM 252 
Biological Accumulation 
Accumulation and transfer of transuranic nuclides in benthic 
organisms, 12:5594 (RA;XA) 
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Concentration 
Accumulation and transfer of transuranic nuclides in benthic 
organisms, 12:5594 (RA;XA) 
CALIFORNIUM CHLORIDES 
Magnetic Properties 
Magnetic measurements of the transuranium elements. 
report, January 1-December 31, 1986, 12:4527 (R;US) 
CALORIMETERS 
Background Radiation 
Signal from the natural radioactivity of depleted uranium in 
liquid argon, 12:5023 (J;NL) 
Control Systems 
Modeling response variation for radiometric calorimeters, 
12:3570 (J;US) 
Mathematical Models 
Modeling variation for radiometric calorimeters, 
12:3570 (J;US) 
Modeling response variation for radiometric calorimeters, 
12:3570 (J;US) 
CALUTRONS 
See ELECTROMAGNETIC ISOTOPE SEPARATORS 


See also STREAK CAMERAS 


Nanosecond and subnanosecond X-ray framing cameras, 
12:6163 (BA;US) 


Nanosecond and subnanosecond X-ray framing cameras, 
12:6163 (BA;US) 


Time resolved pinhole camera for intense proton beam focus 
measurements, 12:4827 (BA;US) 
Time Resolution 
Time resolved pinhole camera for intense proton beam focus 
measurements, 12:4827 (BA;US) 
CANADA 
See also ONTARIO 
ICES 
An energy overview of Canada’s remote communities with 
reference to the Remote Community Demonstration 
Program, 12:4086 (BA;US) 
Renewable Energy Sources 
An energy overview of Canada’s remote communities with 
reference to the Remote Community Demonstration 
Program, 12:4086 (BA;US) 
Solar Heating Systems 
Solar activities in Canada, 12:4083 (RA;DK) 
CANCER 
See NEOPLASMS 
CANDU TYPE REACTORS 
See also POINT LEPREAU-2 REACTOR 
Reactor Control Systems 
Benefits from use of computers in CANDU shutdown systems, 
12:3959 (RA;XA) 
Reactor Shutdown 
Use of digital computers in CANDU shutdown systems, 
12:3869 (RA;XA) 
CANISTERS 
See CONTAINERS 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CANOPIES 
Remote Sensing 
Value of direct observations of crop canopies for indicating 
growing conditions and yield, 12:5281 (RA;US) 
CAP ROCK 
Geologic Fractures 
Structure and mineralization of the Richton Dome Caprock 
Boring MRIG-9, 12:5684 (R;US) 


Structure and mineralization of the Richton Dome Caprock 
Boring MRIG-9, 12:5684 (R;US) 
CAPACITORS 
Physical Radiation Effects 
Radiation-induced space charge in polymer film capacitors, 
12:4394 (J;US) 


Space Charge 
Radiation-induced space charge in polymer film capacitors, 
12:4394 (J;US) 
CAPACITY 
Measuring Methods 
Methods of ing the thermal output of the WWER 
reactor, 12:3777 (RA;CS;In Czech) 
CARBINOL 


Angular and thickness dependence of the specific energy loss 
of (0.6 - 1.0)v/sub 0/ heavy ions in carbon, 12:6062 (RA;US) 

Charge states of ions traversing thin carbon foils inferred from 
7 MeV Gi Coulomb explosion experiments, 12:6067 
(RA;US) 

Chemical Composition 

Detection/differentiation system development for deep source 

gases, 12:3402 (RA;US) 


Recondensation of vaporized material in the cascade ICF 
reactor, 12:6269 (BA;US) 


Rapid heating of gas/small-particle mixture, 12:4433 (BA;US) 
Isotope Ratio 
Detection/differentiation system development for deep source 
gases, 12:3402 (RA;US) 
Physical Radiation Effects 
Rapid heating of gas/small-particle mixture, 12:4433 (BA;US) 


Thermodynamics 

Rapid heating of gas/small-particle mixture, 12:4433 (BA;US) 

Vapor Condensation 

Recondensation of vaporized material in the cascade ICF 
reactor, 12:6269 (BA;US) 

CARBON 11 


Carbon-11, Nitrogen-13 and Oxygen-15: labelled molecules, 
12:4526 (R;FR) 
Synthesis of radiopharmaceuticals containing short-lived 
radionuclides. Progress report, March 1, 1986-February 28, 
1987, 12:4529 (R;US) 
CARBON 12 
Hypernuclei 
Experimental medium energy physics. Annual progress report, 
June 1985-May 1986, 12:5969 (R;US) 
Isotope Ratio 
Global biosphere as net CO2 source or sink: evidence from 
carbon isotopes in tree rings, 12:5240 (BA;US) 
CARBON 12 REACTIONS 


Role of isospin in the statistical decay of the giant dipole 
resonance built on excited states, 12:5993 (J;NL) 
Heavy Ion Fusion Reactions 
Experimental studies of the formation and decay of hot nuclei, 
12:6008 (R;FR) 


Functions 
Microscopic study of elastic and inelastic heavy-ion scattering, 
12:6046 (R;SU) 
Quasiparticle-Phonon Model 
Microscopic study of elastic and inelastic heavy-ion scattering, 
12:6046 (R;SU) 
CARBON 12 TARGET 
Carbon 12 Reactions 
Role of isospin in the statistical decay of the giant dipole 
resonance built on excited states, 12:5993 (J;NL) 
Carbon 13 Reactions 
Role of isospin in the statistical decay of the giant dipole 
resonance built on excited states, 12:5993 (J;NL) 
Kaon Minus Reactions 
Strange probes of the nucleus, 12:6038 (R;US) 
Kaon Plus Reactions 
Strange probes of the nucleus, 12:6038 (R;US) 





CARBON 12 TARGET 
Oxygen 16 Reactions 


Oxygen 16 Reactions 
Role of isospin in the statistical decay of the giant dipole 
resonance built on excited states, 12:5993 (J;NL) 
CARBON 13 
Isotope Ratio 
Global biosphere as net CO2 source or sink: evidence from 
carbon isotopes in tree rings, 12:5240 (BA;US) 
CARBON 13 REACTIONS 


Role of isospin in the statistical decay of the giant dipole 
resonance built on excited states, 12:5993 (J;NL) 
CARBON 13 TARGET 
Carbon 13 Reactions 
Role of isospin in the statistical decay of the giant dipole 
resonance built on excited states, 12:5993 (J;NL) 
CARBON 14 
Integrated isotopic/physical approach to a numerical model of 
groundwater flow in the San Juan Basin. Technical 
completion report, 12:4045 (R;US) 
CARBON DIOXIDE 
Ecological Concentration 
Indoor air quality measurements in 38 Pacific Northwest 
commercial buildings, 12:5180 (R;US) 
Environmental Effects 
Preliminary studies of elevated atmospheric CO/sub 2/ on 
conifers, May 1-December 30, 1985, 12:5226 (R;US) 
Environmental Impacts 
Surging as a potential response of ice sheets to CO2-induced 
changes in the polar environment. Progress report, 
September 1985-August 1986, 12:5421 (R;US) 
Pollution Sources 
Global biosphere as net CO source or sink: evidence from 
carbon isotopes in tree rings, 12:5240 (BA;US) 
Sinks 
Global biosphere as net CO. source or sink: evidence from 
carbon isotopes in tree rings, 12:5240 (BA;US) 
CARBON DIOXIDE FIXATION 
Genetics 
Nitrogen fixation and CO, metabolism: proceedings, 12:5446 
(B;US) 
Molecular Biology . 
Nitrogen fixation and CO: metabolism: proceedings, 12:5446 
(B;US) 
CARBON IONS 
Absorption 
Measurements of enhanced ion stopping-powers in high 
temperature targets, 12:6292 (BA;US) 
Charge States 
Charge states of ions traversing thin carbon foils inferred from 
7 MeV C,* Coulomb explosion experiments, 12:6067 
(RA;US) 
Ton Sources 
Measurements of enhanced ion stopping-powers in high 
temperature targets, 12:6292 (BA;US) 
Stopping Power 
Measurements of enhanced ion stopping-powers in high 
temperature targets, 12:6292 (BA;US) 
CARBON MONOXIDE 
Producer gas equipment in internal combustion engines in 
agriculture, 12:4205 (R;FI;In Finnish) 
Air Pollution Monitoring 
Indoor air quality study of 40 east Tennessee homes, 12:5229 
(J;GB) 
Chemical Radiation Effects 
Radiation induced chemical reaction of carbon monoxide and 
hydrogen mixture. The increase in the yields of oxygen 
containing products by the addition of methane (Gamma 
radiation), 12:4521 (R;JP;In Japanese) 
Properties 
High-resolution coherent anti-stokes Raman spectroscopy 
measurements for combustion diagnostics development, 
12:4549 (BA;US) 
Detection 
Safe production and use of domestic fuels. Part 3. Delection of 
smouldering peat fires from mechanical conveyor, 12:3337 
(R;FI;In Finnish) 
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Measuring Instruments 
Monitoring for mine information and control, 12:3336 (R;GB) 
Monitoring 
Monitoring for mine information and control, 12:3336 (R;GB) 
Pollution Sources 
Destruction and production rates of carbon monoxide in arid 
soils under field conditions, 12:5322 (BA;US) 
Raman Spectra 
High-resolution coherent anti-stokes Raman spectroscopy 
measurements for combustion diagnostics development, 
12:4549 (BA;US) 
Raman Spectroscopy 
High-resolution coherent anti-stokes Raman spectroscopy 
measurements for combustion diagnostics development, 
12:4549 (BA;US) 
Reduction 

Metallacarboranes structurally engineered for the reduction of 

carbon monoxide. Final project report, 12:4484 (R;US) 
Sinks 

Destruction and production rates of carbon monoxide in arid 

soils under field conditions, 12:5322 (BA;US) 
CARBON STARS 
Classification 

Classification of N-type carbon stars. Master's thesis, 12:5700 

(R;US) 
CARBON STEELS 
Corrosion 

Corrosion of metals in marine environments -- a state-of-the-art 

report, 12:4247 (R;US) 

Corrosion behavior of coated low-alloy steels in a coal | 
environment under thermal-cycling conditions, 12:3289 
(R;US) 

Hydrogen Embrittlement 

Environment-induced embrittlement: effects of impurity 
segregation and state of stress. Final report, July 1, 1981- 
November 30, 1985, 12:4268 (R;US) 

Ion Implantation 

Moessbauer and nuclear reaction spectroscopy study of XCO6 
and 100C6 nitrogen implanted steels at various temperatures, 
12:4294 (R;FR) 

Pipes 

Evaluation of flaws in carbon steel piping. Final report, 
12:3727 (R;US) 

Experimental and analytical assessment of circumferential 
through-wall cracked pipes under pure bending, 12:3850 
(R;US) 

Reactor Materials 

Evaluation of flaws in carbon steel piping. Final report, 
12:3727 (R;US) 

Experimental and analytical assessment of circumferential 
through-wall cracked pipes under pure bending, 12:3850 
(R;US) 

Surface 


Coating 
Corrosion behavior of coated low-alloy steels in a coal gasifier 
environment under thermal-cycling conditions, 12:3289 
(R;US) 
CARBON SULFIDES 
Absorption Spectra 
Absorption spectra of shocked liquid CS, 12:4479 (BA;US) 
Spectroscopic studies of carbon disulfide at high pressure, 
12:4478 (BA;US) 
Infrared Spectra 
Time-resolved infrared spectral photography studies of shock- 
induced chemistry in CS2, 12:4480 (BA;US) 
Microwave Spectra 
Millimeter-wave observations of vibrationally excited SO and 
CS produced by laser photolysis, 12:4513 (J;US) 
Photolysis 
Millimeter-wave observations of vibrationally excited SO and 
CS produced by laser photolysis, 12:4513 (J;US) 
Pressure Effects 
Absorption spectra of shocked liquid CS2, 12:4479 (BA;US) 
Spectroscopic studies of carbon disulfide at high pressure, 
12:4478 (BA;US) 
Time-resolved infrared spectral photography studies of shock- 
induced chemistry in CS, 12:4480 (BA;US) 
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Shock Waves 
Absorption spectra of shocked liquid CS:, 12:4479 (BA;US) 


jpectroscopic studies of carbon disulfide at high pressure, 
12:4478 (BA;US) 
Time-resolved infrared spectral photography studies of shock- 
induced chemistry in CS2, 12:4480 (BA;US) 
Spectral Shift 
Spectroscopic studies of carbon disulfide at high pressure, 
12:4478 (BA;US) 
CARBONATE MINERALS 
See also DOLOMITE 
Equations of State 
The dynamic response of porous calcium carbonate minerals, 
12:5687 (BA;US) 
Pressure Effects 
The dynamic response of porous calcium carbonate minerals, 
12:5687 (BA;US) 
Shock Waves 
The dynamic response of porous calcium carbonate minerals, 
12:5687 (BA;US) 
CARBONATE ROCKS 
See also LIMESTONE 


Aabenraa-1. Zechstein project. On the sedimentology and 
diagenesis of the basal Zechstein carbonate unit in the 
Aabenraa-1 well, Denmark, 12:3362 (R;DK) 

CARBONYLS 
Only for compounds of metals with carbonyl radicals. 
Chemical Bonds 

Electron-deficient thallium zintl-metal carbonylate: structure 

and bonding of [EtsN]e[TleFeio(CO)se], 12:4497 (J;US) 
Molecular Structure 

Electron-deficient thallium zintl-metal carbonylate: structure 

and bonding of [EtsN]e[TlsFe1o(CO)se], 12:4497 (J;US) 
CARBORANES 
Catalytic Effects 

Metallacarboranes structurally engineered for the reduction of 

carbon monoxide. Final project report, 12:4484 (R;US) 
Synthesis 
Metallacarboranes structurally engineered for the reduction of 
carbon monoxide. Final project report, 12:4484 (R;US) 
CARBOXYLIC ACIDS 
See also DICARBOXYLIC ACIDS 
Metabolism 

Effect of adrenalectomy on the lipogenesis in adipose tissue of 
diabetic rats, 12:5571 (RA;BR;In Portuguese) 

Lipogenesis in liver and in adipose tissue of diabetic rats is 
differently affected by adrenalectomy, 12:5572 (RA;BR;In 
Portuguese) 

CARCINOGENESIS 
Risk Assessment 

Testing of chemicals for genetic activity with Saccharomyces 
cerevisiae: a report of the U.S. Environmental Protection 
Agency Gene-Tox Program, 12:5660 (J;NL) 

CARCINOMAS 
Chemotherapy 

Differentiated carcinoma of thyroid - Critique analysis of the 
treatment in a hospital instruction, 12:5546 (RA;BR;In 
Portuguese) 


Carcinoma of adrenal cortex: analysis of diagnostic tests in 14 
cases, 12:5547 (RA;BR;In Portuguese) 


Differentiated carcinoma of thyroid - Critique analysis of the 
treatment in a hospital instruction, 12:5546 (RA;BR;In 
Portuguese) 

CARIBOU 
See DEER 
CAROTENOIDS 
Excited States 

3(P* I~ ) lifetime as measured by B; field dependent Rydmr 
triplet yield, 12:3618 (R;US) 
SPECTROSCOPY 


See RAMAN SPECTROSCOPY 
CASCADE (EXTRACTION) 
See EXTRACTION COLUMNS 


CASCADE REACTORS 
Activation Analysis 
Neutron activation in Cascade: the BeO/LiAIO/sub 2/ case, 
12:6272 (BA;US) 
Breeding Blankets 
Neutron activation in Cascade: the BeO/LiAIO/sub 2/ case, 
12:6272 (BA;US) 
Recondensation of vaporized material in the cascade ICF 
reactor, 12:6269 (BA;US) 
C Codes 
Recondensation of vaporized material in the cascade ICF 
reactor, 12:6269 (BA;US) 
CASCADE SHOWERS 
Tonization 

Phenomenological description of the spatial distribution of 
ionization losses in electromagnetic showers produced by 
gamma quanta with the energy Esub(y) = 60-3000 MeV, 
12:6077 (R;SU) 

CASKS 
See also SPENT FUEL CASKS 
Certification 

Directory of certificates of compliance for radioactive 
materials packages. Summary report of NRC approved 
packages. Volume 1. Revision 9, 12:3444 (R;US) 

Directory of certificates of compliance for radioactive 
materials packages. Certificates of compliance. Volume 2. 
Revision 9, 12:3445 (R;US) 

Directory of certificates of compliance for radioactive 
materials packages. Summary report of NRC approved 
quality assurance programs for radioactive material 
packages. Volume 3, Revision 6, 12:3446 (R;US) 

CAST IRON 
Mineralization 

Mineralogical, morphological, and microbiological 
characteristics of tubercles in cast iron water mains as 
related to their chemical activity, 12:5392 (BA;US) 

CASTLE PROJECT 

Operation Castle. Project 18.3. High-resolution spectroscopy, 
12:5114 (R;US) 

Operation Castle. Radiological Safety. Volume 1. Final report, 
12:5136 (R;US) 

ion Castle. Radiological Safety. Volume 2. Final report, 
12:5137 (R;US) 
CAT SCANNING 
Corrections 

Beam-hardening correction methods for polychromatic x-ray 
CT scanners used to characterize structural ceramics, 
12:4369 (R;US) 

Linearization beam-hardening correction method for x-ray 
computed tomographic imaging of structural ceramics, 
12:4658 (R;US) 

CATALYST SUPPORTS 
Iron 

Influence of preparative procedure on the activity and 
selectivity of FeZSM-5 catalysts in syngas conversion, 
12:4473 (J;NL) 

Zeolites 

Influence of preparative procedure on the activity and 
selectivity of FeZSM-5 catalysts in syngas conversion, 
12:4473 (J;NL) 

CATALYSTS 

See also ELECTROCATALYSTS 

Steady-state efficiency, temperature, and pressure data for nine 
aftermarket catalysts. Technical report, 12:4229 (R;US) 

Chemical Preparation 

Influence of preparative procedure on the activity and 
selectivity of FeZSM-5 catalysts in syngas conversion, 
12:4473 (J;NL) 

New method of magnetic characterization of zeolite-cobalt 
catalysts. Quarterly technical progress report No. 4, July 1- 
September 30, 1986, 12:4469 (R;US) 

Comparative Evaluations 
Catalytic methods for improved coal liquefaction and 

hydrotreating. Quarterly report No. 4, June 23-September 
22, 1986, 12:3310 (R;US) 








CATALYSTS 
Deactivation 


Deactivation 
Composite-bed reactor for upgrading coal-derived liquids: 
Annual report, October 1, 1984-March 31, 1986, 12:3303 

(R;US) 


Process for covering the surface of porous powders or bodies, 
in particular, with protective or decorative coatings, 12:4244 
(TG;US) 

Promoters 


New method of magnetic characterization of zeolite-cobalt 
N catalysts. Quarterly technical progress report No. 4, July 1- 
September 30, 1986, 12:4469 (R;US) 
Reactivity 
Influence of preparative procedure on the activity and 
selectivity of FeZSM-5 catalysts in syngas conversion, 
12:4473 (J;NL) 


CO + Hz reaction over nitrogen-modified iron catalysts. Final 
technical report, August 1, 1982-December 31, 1985, 12:3595 
(R;US) 

Structural Chemical Analysis 

CO + He reaction over nitrogen-modified iron catalysts. Final 
technical report, August 1, 1982-December 31, 1985, 12:3595 
(R;US) 

Surface Area 

Composite-bed reactor for upgrading coal-derived liquids: 
Annual report, October 1, 1984-March 31, 1986, 12:3303 
(R;US) 

Tracer Techniques 

Development of nuclear methods for determining fluid- 
dynamic parameters in fluid catalyst cracking reactors, 
12:3903 (RA;BR;In Portuguese) 

CATAPHORESIS 
. See ELECTROPHORESIS 
P, CATHEPSIN 
Code number 3.4.22. 1. 
Inactivation 
Exploration of the primary specificity site of cathepsin B, 
12:5450 (J;US) 
CATHEPSINS 
See CATHEPSIN 
CATHODES 
See also HOLLOW CATHODES 
Chemical Reaction Kinetics 
Enhanced electrode kinetics in phosphoric acid fuel cells by 
use of nafion coated porous gas diffusion electrodes, 12:4102 
(BA;US) 
Corrosion Resistance 
Microstructure control in chromium electrodeposition from 
KCI-LiCl eutectic, 12:4031 (BA;US) 
Materials Testing 
Microstructure control in chromium electrodeposition from 
KCI-LiCl eutectic, 12:4031 (BA;US) 
Nonlinear Problems 
Analysis and simulation of virtual cathode oscillations, 12:6156 
G;US) 


a ae 


Analysis and simulation of virtual cathode oscillations, 12:6156 
G;US) 
Porosity 
Enhanced electrode kinetics in phosphoric acid fuel cells by 
use of nafion coated porous gas diffusion electrodes, 12:4102 
(BA;US) 
CATION EXCHANGE CAPACITY 
See CATIONS 
CATIONS 
Biological Effects 
Effect of monovalent and divalent cations on the growth 
hormone binding with the liver receptor, 12:5465 (RA;BR;In 
Portuguese) 
CAVITY RESONATORS 
See also SUPERCONDUCTING CAVITY RESONATORS 
Self-consistent RF field approach for complex cavity 
gyrotrons, 12:4939 (BA;US) 
The nrl quasi-optical gyrotron, 12:4938 (BA;US) 
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Computerized Simulation 
Computer modelling of two- and three-dimensional cavities, 
12:4900 (RA;US) 
Design 


Coaxial cavities with beam interaction, 12:4966 (RA;US) 
Computer modelling of two- and three-dimensional cavities, 
12:4900 (RA;US) 
Design of TE cavities for RF energy storage, 12:4915 (RA;US) 
Harmonically resonant cavities for high brightness beams, 
12:4798 (RA;US) 
High order mode damping in the NSLS accelerating RF 
cavities by the use of damping antennae, 12:4908 (RA;US) 
High-power operation of accelerator structures at liquid 
nitrogen temperature, 12:4705 (RA;US) 
Higher order mode couplers for normal conducting DORIS 5- 
cell cavities, 12:4968 (RA;US) 
New and improved RF resonator segment for the TRIUMF 
cyclotron, 12:4695 (RA;US) 
Periodic structure studies, 12:4763 (RA;US) 
Reduction of multipacting in an accelerator cavity, 12:4970 
(RA;US) 
Electromagnetic Fields 
Calculating the oscillation total spectrum in axially symmetric 
longitudinally homogeneous resonators waveguides and in 
periodic accelerating structures in the modes of traveling 
and standing waves, 12:4817 (RA;SU;In Russian) 
Frequency Selection 
RF cavities with transversely biased ferrite tuning, 12:4698 
(RA;US) 
Operation 
Multimode ionization cell for gas chromatographic detection, 
12:4458 (J;US) 
Oscillation Modes 
Higher order modes calculation of RF cavity with finite 
element method, 12:4709 (RA;US) 
Peneiration Depth 
Penetration of RF fields into holes in cavity walls, 12:4907 
(RA;US) 
Performance 
Computer modelling of two- and three-dimensional cavities, 
12:4900 (RA;US) 
High-power operation of accelerator structures at liquid 
nitrogen temperature, 12:4705 (RA;US) 
New and improved RF resonator segment for the TRIUMF 
cyclotron, 12:4695 (RA;US) 
Power Losses 
Model study on the reduction of RF leakage in the TRIUMF 
cyclotron, 12:4694 (RA;US) 


Stability of radiotechnical parameters of an accelerating 
structure with conducting washers and diaphragms, 12:4818 
(RA;SU;In Russian) 

Tuning system for capacity loaded 1/4 accelerating cavity, 
12:4910 (RA;US) 

Wave Propagation 
Spherical resonator, 12:4708 (RA;US) 
Windows 
SRS RF cavity windows, 12:4969 (RA;US) 
CDF 


Spectrometers 
CDF leading particle spectrometers, 12:4984 (R;US) 
Testing 
Personal extrapolation of CDF test beam use to the SSC, 
12:4689 (R;US) 
CELL CULTURES 
See also CLONE CELLS 
Life Span 
Newborn human skin fibroblasts senesce in vitro without 
acquiring adult growth factor requirements, 12:5455 (J;US) 
CELL MEMBRANES 
Radioimmunoassay 
Epidermal growth factor (EGF) sensitive phosphorylation of 
calmodulin (CAM) in A431 cell membrane, 12:5445 (J;US) 
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CELL WALL 


Peptidoglycan envelope in the cyanelles of Glaucocystis 
nostochinearum, 12:5558 (BA;US) 

Six antigenic determinants in the surface layer of the 
archaebacterium Methanococcus vannielii revealed by 
monoclonal antibodies, 12:5565 (J;US) 

Chemical Composition 

Bacterial surface antigens defined by monoclonal antibodies: 

the methanogens, 12:5567 (J;US) 
Molecular Structure 

Raman microprobe investigation of molecular structure and 
organization in the native state of woody tissue: Progress 
report, July 1, 1985-June 30, 1986, 12:5452 (R;US) 

Morphology 
Six antigenic determinants in the surface layer of the 
archaebacterium Methanococcus vannielii revealed by 
monoclonal antibodies, 12:5565 (J;US) 
CELLS (BACTERIAL) 
See BACTERIA 
CELLS (ELECTROLYTIC) 
See ELECTROLYTIC CELLS 
CELLS (REACTOR) 
See REACTOR CELLS 
CELLULASE 
Code number 3.2.1.4. 

DNA-Cloning 

Microbial enzymes and lignocellulose utilization, 12:3621 
(RA;US) 

Enzyme Induction 

Microbial enzymes and lignocellulose utilization, 12:3621 


Microbial enzymes and lignocellulose utilization, 12:3621 
(RA;US) 


Roles of hydrogen and carbon monoxide on the conversions of 
organic solids and their chemical models, 12:3296 (RA;US) 
CEMENTS 
See also PORTLAND CEMENT 
Compression Strength 
Solidification of radioactive wastes with cement (A literature 
study), 12:3485 (R;CH;In German) 
P 
Permeameter studies of water flow through cement and clay 
borehole seals in granite, basalt and tuff, 12:4417 (R;US) 
Properties 


Thermal properties of fly ash-slag cement waste forms for 
disposal of Savannah River Plant salt waste, 12:3516 
(BA;US) 

CENTRAL HEATING PLANTS 
Optimization 

Dimensioning basics and methods for central heating system 
using indigenous fuels. Guide, for dimensioning, 12:4216 
(R;FI;In Finnish) 


Dimensioning basics and methods for central heating system 
using indigenous fuels. Guide, for dimensioning, 12:4216 
(R;FI;In Finnish) 


Star Evolution 
Evolution of Cepheids with pulsationally-driven mass loss, 
12:5728 (R;US) 
CERAMIC MELTERS 
Control Systems 
Temperature control system for liquid-fed ceramic melters, 
12:3496 (R;US) 
CERAMICS 
Bonding 
Improved glass-ceramic to metal bonds for pyrotechnic header 
applications, 12:5055 (R;US) 


CERIUM OXIDES 
Doped Materials 


CAT Scanning 

Beam-hardening correction methods for polychromatic x-ray 
CT scanners used to characterize structural ceramics, 
12:4369 (R;US) 

Linearization beam- -hardening correction method for x-ray 
computed tomographic imaging of structural ceramics, 
12:4658 (R;US) 

Computerized Tomography 

AR and TD Fossil Energy Materials Program. Quarterly 
progress report for the period ending June 30, 1986, 12:4237 
(R;US) 

Electrical Properties 

Radiation effects on structural ceramics in fusion, 12:4374 

(R;US) 
Fracture Properties 

AR and TD Fossil Energy Materials Program. Quarterly 
progress report for the period ending June 30, 1986, 12:4237 
(R;US) 

Ton-Selective Electrodes 

Sensors based on Nasicon ceramic. An investigation of the 
ceramics ion sensitive properties in aqueous solutions, 
12:4372 (RA;DK;In Danish) 


echanical Properties 

Radiation effects on structural ceramics in fusion, 12:4374 
(R;US) 

Membranes 

Nasicon as membrane material in electrolyzers for treatment of 
aqueous solutions of sodium salts, 12:4373 (RA;DK;In 
Danish) 

Microstructure 

Advanced photon and particle techniques for the 
characterization of defects in solids; Proceedings of the 
Symposium, Boston, MA, November 27-29, 1984, 12:4361 
(B;US) 

Nondestructive Testing 

AR and TD Fossil Energy Materials Program. Quarterly 
progress report for the period ending June 30, 1986, 12:4237 
(R;US) 

Linearization beam- -hardening correction method for x-ray 
computed tomographic imaging of structural ceramics, 
12:4658 (R;US) 

Physical Radiation Effects 

Radiation effects on structural ceramics in fusion, 12:4374 

(R;US) 
Research Programs 

Ceramic technology for advanced heat engines project. 
Semiannual progress report, October 1985-March 1986, 
12:4223 (R;US) 

Thermal Conductivity 

Radiation effects on structural ceramics in fusion, 12:4374 

(R;US) 
CERAMICS INDUSTRY 
Energy Consumption 

Conversion of a sanitaryware muffle tunnel kiln to direct 
firing. A demonstration project at Twyfords Ltd., Stoke on 
Trent, 12:4183 (R;GB) 

CEREALS 


See also MILLET 
RICE 
WHEAT 


Drying 
Energy saving in grain harvesting, 12:4201 (R;FI;In Finnish) 
Energy saving in grain drying, 12:4203 (R;FI;In Finnish) 
Gas-driven heat pump applied to grain drying and chilling, 
12:4178 (R;DK;In Danish) 
Harvesting 
Energy saving in grain harvesting, 12:4201 (R;FI;In Finnish) 
Refrigeration 
Gas-driven heat pump applied to grain drying and chilling, 
12:4178 (R;DK;In Danish) 
CERIUM ALLOYS 
Physical Properties 
Heavy fermion state in CeCue, 12:4257 (R;US) 
CERIUM OXIDES 
Doped Materials 
Development of oxygen sensors at Risoe, 12:4371 (RA;DK;In 
Danish) 








CERIUM OXIDES 
Probes 


Probes 
Development of oxygen sensors at Risoe, 12:4371 (RA;DK;In 
Danish) 
CERMETS 
Production 
Boron carbide-aluminum cermets, 12:4378 (R;US) 
CERN AG SYNCHROTRON 
See CERN PS SYNCHROTRON 
CERN Il SYNCHROTRON 
See CERN SPS SYNCHROTRON 
CERN PS SYNCHROTRON 
Beam Injection 
Compact heavy ion RFQ preaccelerator for use at the CERN 
Linac I, 12:4881 (RA;US) 
RF beam recombination (funnelling) at the CERN PSB by 
means of an 8 MHz dipole magnet, 12:4904 (RA;US) 
CERN SPS SYNCHROTRON 
Beam Extraction 
Simultaneous slow resonant extractions from the SPS with 
horizontal tune-split, 12:4842 (RA;US) 
Beam Injection 
Injection into the new CERN antiproton collector ring, 
12:4843 (RA;US) 
Beam Production 
. Conducting targets for anti/p production of ACOL. Past 
experience and prospects, 12:4859 (RA;US) 
: Ton Sources 
. Conducting targets for anti/p production of ACOL. Past 
¥ experience and prospects, 12:4859 (RA;US) 
Development of lithium lenses at CERN, 12:4861 (RA;US) 
RF Systems 
RF power amplifier for the CERN SPS operating as LEP 
injector, 12:4911 (RA;US) 
CERULOPLASMIN 
Genetic Variability 
Electrophoretic variants of blood proteins in Japanese, 5. 
Ceruloplasmin, 12:5615 (R;JP;In Japanese and English) 
CESIUM 
Auger Effect 
Proposal for an extreme-ultraviolet Auger laser at 63.8 nm in 
Cs III, 12:4601 (J;US) 
Energy-Level Transitions 
Majorana transitions in Cs atomic beam frequency standards, 
12:4471 (R;DE;In German) 
Positron annihilation and pressure-induced electronic s-d 
transition, 12:4336 (BA;US) 
Evaporation 
Investigations concerning the source term for the emission of 
fission products and transuranic elements from the highly 
radioactive waste in the temperature region between 200 and 
1100°C, 12:3523 (TG;US) 
Fishes 
Study of Cr, Cs, Fe and Co distribution in corvina and shrimp 
in Piraquara de Dentro region, 12:3889 (RA;BR;In 
Portuguese) 


Leaching of solutes from ion-exchange resins buried in 
Bandelier Tuff, 12:3488 (R;US) 
Moffin-Tin Potential 
Positron annihilation and pressure-induced electronic s-d 
transition, 12:4336 (BA;US) 
Optical Pumping 
Relaxation of optically pumped Cs in wall-coated cells, 12:5829 
GJ;US) 


Proposal for an extreme-ultraviolet Auger laser at 63.8 nm in 
Cs III, 12:4601 (J;US) 
Population Inversion 
Proposal for an extreme-ultraviolet Auger laser at 63.8 nm in 
Cs III, 12:4401 (J;US) 
Pressure Effects 
Positron annihilation and pressure-induced electronic s-d 
transition, 12:4336 (BA;US) 
Shock Waves 
Positron annihilation and pressure-induced electronic s-d 
transition, 12:4336 (BA;US) 
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Study of Cr, Cs, Fe and Co distribution in corvina and shrimp 
in Piraquara de Dentro region, 12:3889 (RA;BR;In 
Portuguese) 


Proposal for an extreme-ultraviolet Auger laser at 63.8 nm in 
Cs III, 12:4601 (J;US) 
X-Ray Spectra 
Brightness and duration of x-ray line sources irradiated with 
intense 0.53-ym laser light at 60 and 120 ps pulse width, 
12:6147 (J;US) 
CESIUM 137 
Counting Rates 
Radioactive decontaminability in coating materials for nuclear 
installations, 12:4531 (RA;BR;In Portuguese) 


Leaching studies of cement-based low-level radioactive waste 
forms, 12:4418 (R;US) 
Sinks 
oe transport, and degradation of organic matter 
ponents associated with sedimenting particles in Lake 
Michigan, 12:5385 (BA;US) 


Solidification of 1*7Cs radioactive solutions, 12:3473 
(RA;BR;In Portuguese) 
Surface Coating 
Radioactive decontaminability in coating materials for nuclear 
installations, 12:4531 (RA;BR;In Portuguese) 
CESIUM IODIDES 
Wave 
Shock wave overtake measurements on cesium iodide, 12:4477 
(BA;US) 
CESIUM IONS 
Auger Effect 
for an extreme-ultraviolet Auger laser at 63.8 nm in 
Cs III, 12:4601 (J;US) 
Energy Levels 
for an extreme-ultraviolet Auger laser at 63.8 nm in 
Cs III, 12:4601 (J;US) 
Population Inversion 
Proposal for an extreme-ultraviolet Auger laser at 63.8 nm in 
Cs III, 12:4601 (J;US) 
Stimulated Emission 
Proposal for an extreme-ultraviolet Auger laser at 63.8 nm in 
Cs III, 12:4601 (J;US) 
CFFF 
See MHD GENERATOR CFFF 
CHALK RIVER CYCLOTRON 
Beam Bunching 
First operation of the TASCC beam bunching system, 12:4905 
(RA;US) 
Beam Injection 
First operation of the TASCC beam bunching system, 12:4905 
(RA;US) 
Semi-automatic procedures for matching the emittance of the 
injected beam to the Chalk River Superconducting 
Cyclotron, 12:4903 (RA;US) 
Beam Strippers 
Foil changer for the Chalk River superconducting cyclotron, 
12:4838 (RA;US) 
RF Systems 
Rf design of a 270 MHz, cw four vane RFQ, 12:4906 (RA;US) 
CHALKS 


See LIMESTONE 
CHARGED PARTICLE DETECTION 
See also ALPHA DETECTION 
MUON DETECTION 
PROTON DETECTION 
Radiation Detectors 
Detection systems for high energy particle producing gaseous 
ionization, 12:5016 (R;ES;In Spanish) 
CHARGED PARTICLES 
In addition to the specific charged particles listed below, see also 
the list under ELEMENTARY PARTICLES. 


See also ALPHA PARTICLES 
DEUTERONS 
IONS 
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Acceleration 
Radiative and non-radiative electromagnetic fields of 
relativistic accelerated charges, 12:4831 (BA;US) 
Beam Optics 
Lie algebraic theory of charged-particle optics and electron 
microscopes, 12:6106 (J;US) 
Electromagnetic Fields 
Radiative and non-radiative electromagnetic fields of 
relativistic accelerated charges, 12:4831 (BA;US) 
Interactions 
Investigations of the interactions of radiation with matter. 
Final report, March 1983-May 1986, 12:6060 (R;US) 
CHARGED-PARTICLE ACTIVATION 
See CHARGED PARTICLES 
CHARGED-PARTICLE TRANSPORT 
Homogenization Methods 
Exact homogenization scheme for the S/sub n/ equations, 
12:5943 (J;US) 
Mathematical Models 
Use of the preconditioned conjugate gradient method to 
accelerate S/sub n/ iterations, 12:5942 (J;US) 
Moments Method 
Moment approach to tandem mirror radial transport in the 
resonant plateau regime, 12:6160 (D;US) 
CHARGING (REACTOR) 
See REACTOR FUELING 
CHARM PARTICLES 
See also D MESONS 
Particle Production 
Characteristics of charm pene by 400-GeV protons, 
12:5893 (J;US) 
CHARMONIUM 
Radiative Decay 
On the pair creation effect in radiative charmonium transitions, 
12:5921 (R;SU) 
CHELATING AGENTS 
See also EDTA 
Biological Effects 
Enhanced iron removal from liver parenchymal cells in 
experimental iron overload: liposome encapsulation of 
HBED and phenobarbital administration, 12:5618 (J;US) 


Release of organic chelating agents from solidified 
decontamination wastes, 12:3489 (R;US) 
CHEMICAL ANALYSIS 
See also NONDESTRUCTIVE ANALYSIS 
Comparative Evaluations 
Experiences of systems for continuous measurement in stack 
gases, 12:5225 (R;SE;In Swedish) 
Cost 
Experiences of systems for continuous measurement in stack 
gases, 12:5225 (R;SE;In Swedish) 
Comparisons 


Emission of sulfur and nitrogen oxides from industrial plants - 
comparable measurements performed by some commercial 
laboratories - a study of reliability, 12:5224 (R;SE;In 
Swedish) 

CHEMICAL EFFLUENTS 


Ecological constraints on genetic engineering, 12:5313 
(RA;US) 

Genetic control of environmental pollutants. Basic Life 
Sciences Volume 28, 12:5623 (R;US) 

Panel discussion: vulnerability of ecosystems, 12:5628 (RA;US) 

Panel discussion: comparison of traditional and genetic 
strategies, 12:5629 (RA;US) 

Panel discussion: emerging industrial applications, 12:5632 
(RA;US) 

Roundtable discussion: directions for the future, 12:5633 
(RA;US) 

Information Systems 

Effluent information system (EIS)/onsite discharge information 

system (ODIS) 1985 executive summary, 12:5242 (R;US) 


CHEMICAL EXPLOSIONS 
Dusts 

Optical properties and aerodynamic drag characteristics of 
blow-off . Technical report, 15 June 1984-31 July 
1985, 12:5052 (R;US) 

CHEMICAL HEAT PUMPS 
Adsorbents 

Heat and mass diffusions in the absorption of water vapor by 

aqueous solutions of lithium bromide, 12:4158 (TG;US) 
CHEMICAL INDUSTRY 
Energy Conservation 

The development of a membrane alkaline fuel cell reactor for 
energy conservation in the chlor-alkali industry, 12:4103 
(BA;US) 

Fuel Cells 

The development of a membrane alkaline fuel cell reactor for 
energy conservation in the chlor-alkali industry, 12:4103 
(BA;US) 

Hazardous Materials 

Industrial-hygiene survey report of Dow Chemical USA SB 
(styrene butadiene) Latex Facility, Freeport, Texas, 12:5185 
(R;US) 

Industry-wide studies report of walk-through survey of 
American Plant, Fortier Plant, Westwego, 
Louisana, 12:5579 (R;US) 

Inorganic arsenic emissions from primary copper smelters and 
arsenic plants: background information for promulgated 
standards. Final environmental impact statement, 12:5261 
(R;US) 

Toxic Materials 

Collection of data and information the procedures for 
minimizing employee exposure to toxic chemical releases, 
12:5581 (R;US) 

CHEMICAL REACTION KINETICS 
See also COMBUSTION KINETICS 
Multivariate Analysis 

Characterizing the combustion of eleven coal species in a drop 

- tube furnace, 12:3358 (R;SE;In Swedish) 
CHEMICAL REACTORS 
Fuel Feeding Systems 

Entrained flow gasification at elevated pressure. Quarterly 
technical progress report No. 5, 1 March-31 May 1986, 
12:3300 (R;US) 

Modifications 

Fundamental mechanisms of coal gasification. Quarterly 

technical progress report, 12:3298 (R;US) 
Valves 

The development of a coal slurry letdown valve, 12:3317 

(BA;US) 
CHEMICAL WARFARE 
Protective 

Effects of physical conditioning on heat tolerance in chemical- 

defense gear. Master's thesis, 12:6309 (R;US) 


Cost of chemical warfare defensive training. Preliminary 
report. Final report, July 1985-April 1986, 12:6305 (R;US) 
CHEMICAL WARFARE AGENTS 
Detection 
Microwave detection of chemical agents: a review. Special 
publication, January 1982-July 1984, 12:6320 (R;US) 
CHEMICAL WASTES 
Environmental Transport 
Polychlorinated dibenzodioxins and dibenzofurans in sediments 
from Siskiwit Lake, Isle Royale, 12:5382 (J;US) 
CHEMICALS 
See CHELATING AGENTS 
CHERENKOV COUNTERS 
Identification of large-transverse-momentum hadrons using a 
ring-imaging Cherenkov counter, 12:5025 (J;NL) 
CHERENKOV DETECTORS 
See CHERENKOV COUNTERS 
CHERNOBYLSK-4 REACTOR 
Reactor Accidents 
Chernobyl reactor accident, 12:3920 (R;US) 
Reflections on Chernobyl, 12:4000 (J;US) 








CHINA 
Foreign Policy 


CHINA 
Foreign Policy 
West European and East Asian perspectives on defense, 
deterrence, and strategy. Volume 5. Chinese perspectives on 
defense, deterrence, and strategy. Technical report, 1 
December 1982-15 May 1984, 12:6308 (R;US) 
International Relations 
West European and East Asian perspectives on defense, 
deterrence, and strategy. Volume 5. Chinese perspectives on 
defense, deterrence, and strategy. Technical report, 1 
December 1982-15 May 1984, 12:6308 (R;US) 
CHINESE HAMSTER OVARY CELLS 
See CHO CELLS 
CHLOR-ALKALI INDUSTRY 


See CHEMICAL INDUSTRY 
CHLORINE 
SODIUM CARBONATES 
SODIUM HYDROXIDES 
CHLORIDES 


See also CALIFORNIUM CHLORIDES 
NICKEL CHLORIDES 
POTASSIUM CHLORIDES 
SODIUM CHLORIDES 
ZINC CHLORIDES 
ZIRCONIUM CHLORIDES 


Electrochemistry 
Correlation of potential dependent SERS with 
electrochemistry of special adsorbate sites for iron 
protoporphyrin IX at a silver electrode, 12:4511 (BA;US) 


vane? 


EPA, ASTM, and column leaching of processed oil shale: a 
comparative study, 12:3421 (R;US) 

CHLORINATED AROMATIC HYDROCARBONS 
Biodegradation 

General discussion: environmental toxicants, 12:5627 (RA;US) 

Land disposal and spill site environments, 12:5312 (RA;US) 

Microbial biodegradation of 2,4,5-trichlorophenoxyacetic acid 
and chlorophenols, 12:5624 (RA;US) 

Plasmid-mediated biodegradative fate of monohalogenated 
biphenyls in facultatively anaerobic sediments, 12:5311 
(RA;US) 

Deposition 

Historical record of polychlorinated dibenzo-p-dioxins and 

dibenzofurans in Swiss lake sediments, 12:5400 (J;US) 
Gas Chromatography 

Polychlorinated dibenzodioxins and dibenzofurans in sediments 

from Siskiwit Lake, Isle Royale, 12:5382 (J;US) 
Mass Spectroscopy 

Polychlorinated dibenzodioxins and dibenzofurans in sediments 

from Siskiwit Lake, Isle Royale, 12:5382 (J;US) 
Spatial Distribution 

Historical record of polychlorinated dibenzo-p-dioxins and 

dibenzofurans in Swiss lake sediments, 12:5400 (J;US) 
CHLORINATION 
Recommendations 

Corrosion in seawater systems - the effects of chlorination, 

12:4297 (R;SE;In Swedish) 
CHLORINE 
Chemical Preparation 

The development of a membrane alkaline fuel cell reactor for 
energy conservation in the chlor-alkali industry, 12:4103 
(BA;US) 


The mechanism of the chlorine reaction at oxide anodes, 
12:4512 (BA;US) 
Water Chemistry 
Formation of aryl-chlorinated aromatic acids and precursors 
for chloroform in chlorination of humic acid, 12:5380 
(BA;US) 
X-Ray Spectra 
Brightness and duration of x-ray line sources irradiated with 
intense 0.53-ym laser light at 60 and 120 ps pulse width, 
12:6147 (J;US) 
CHLORINE 36 
Mass Spectroscopy 
Dating of groundwater using the 14UD accelerator at the 
Australian National University - a progress report, 12:5669 
(R;AU) 
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CHLORINE 36 TARGET 
Neutron Reactions 
Study of the **Cl(n,p)**S reaction at the neutron energy up to 
12 KeV, 12:5990 (R;SU;In Russian) 
CHLORINE 37 
Energy Levels 
Study of the **Ci(n,p)**S reaction at the neutron energy up to 
12 KeV, 12:5990 (R;SU;In Russian) 
CHLORINE CHLORIDES 
See CHLORINE 
CHLOROPHYLL 
Ecological Concentration 
Method to integrate NOAA/AVHRR infrared image with 
chlorophyll concentration map generated by CZCS data and 
its application to the Sea of Okhotsk, 12:5352 (RA;US) 
CHLOROPHYLL-BINDING PROTEINS 
Molecular Biology 
Crystallographic studies of the photosynthetic reaction center 
from R. sphaeroides, 12:3620 (R;US) 
CHO CELLS 
Enzyme Activity 
Detection of deletion mutations in pSV2gpt-transformed cells, 
12:5616 (J;US) 
Genetic Radiation Effects 
Detection of deletion mutations in pSV2gpt-transformed cells, 
12:5616 (J;US) 
CHONDRITES 
Chemical Composition 
Organic chemistry of Murchison meteorite: Carbon isotopic 
fractionation, 12:5731 (RA;US) 
Gas Analysis 
Solar wind helium, neon and argon released by oxidation of 
metal grains from the Weston chondrite, 12:5751 (RA;US) 
Isotope Ratio 
Boundary conditions on the early Sun from ancient 
cosmogenic neon in meteorites, 12:5755 (RA;US) 
CHONDROSARCOMAS 
See SKELETAL DISEASES 
CHROMATES 
Specific compounds should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 
Magnetic Properties 
Magnetic structure of FeC,0, x 2D20, 12:4399 (R;US) 
CHROMATOGRAPHIC COLUMNS 
See EXTRACTION COLUMNS 
CHROMATOGRAPHY 


See also GAS CHROMATOGRAPHY 
LIQUID COLUMN CHROMATOGRAPHY 


Development of methods for analyzing organics in fly ash. 
Final report, 12:5176 (R;US) 
CHROMIUM 
Corrosion 
Corrosion of metals in marine environments -- a state-of-the-art 
report, 12:4247 (R;US) 
Resistance 


Microstructure control in chromium electrodeposition from 
KCI-LiCl eutectic, 12:4031 (BA;US) 
Coulomb Energy 
Transmission electron microscopy of interfaces utilizing mean 
inner potential differences between materials, 12:4422 (J;US) 
Electrodeposition 
Microstructure control in chromium electrodeposition from 
KCI-LiCl eutectic, 12:4031 (BA;US) 
Energy-Loss Spectroscopy 
Transmission electron microscopy of interfaces utilizing mean 
inner potential differences between materials, 12:4422 (J;US) 
Fishes 
Study of Cr, Cs, Fe and Co distribution in corvina and shrimp 
in Piraquara de Dentro region, 12:3889 (RA;BR;In 
Portuguese) 
Interfaces 
Transmission electron microscopy of interfaces utilizing mean 
inner potential differences between materials, 12:4422 (J;US) 





EPA, ASTM, and column leaching of processed oil shale: a 
comparative study, 12:3421 (R;US) 


Study of Cr, Cs, Fe and Co distribution in corvina and shrimp 
in Piraquara de Dentro region, 12:3889 (RA;BR;In 
Portuguese) 

Transmission Electron Microscopy 

Transmission electron microscopy of interfaces utilizing mean 

inner potential differences between materials, 12:4422 (J;US) 
Vacancies 

Advanced photon and particle techniques for the 
characterization of defects in solids; Proceedings of the 
Symposium, Boston, MA, November 27-29, 1984, 12:4361 
(B;US) 

CHROMIUM ALLOYS 
See also ALLOY-A-286 
ALLOY-IN-100 
CHROMIUM BASE ALLOYS 
HASTELLOY XR 
INCOLOY ALLOYS 
NICKEL-CHROMIUM STEELS 
STAINLESS STEELS 
Auger Electron Spectroscopy 

Rutherford backscattering study of Y ion implanted Fe-24Cr 

oxidized at high temperature, 12:4345 (BA;US) 
Carburization 

Metallographic evaluation of the reactions between boronated 

graphite and Fe-Ni-Cr alloys, 12:4364 (BA;US) 
Chemical Reaction Kinetics 

Metallographic evaluation of the reactions between boronated 

graphite and Fe-Ni-Cr alloys, 12:4364 (BA;US) 
Electron Microscopy 

Rutherford backscattering study of Y ion implanted Fe-24Cr 

oxidized at high temperature, 12:4345 (BA;US) 
Ton Implantation 

Rutherford backscattering study of Y ion implanted Fe-24Cr 

oxidized at high temperature, 12:4345 (BA;US) 
Ion Microprobe Analysis 

Rutherford backscattering study of Y ion implanted Fe-24Cr 

oxidized at high temperature, 12:4345 (BA;US) 
Mass Spectroscopy 

Rutherford backscattering study of Y ion implanted Fe-24Cr 

oxidized at high temperature, 12:4345 (BA;US) 
Oxidation 

Metallographic evaluation of the reactions between boronated 
graphite and Fe-Ni-Cr alloys, 12:4364 (BA;US) 

Rutherford backscattering study of Y ion implanted Fe-24Cr 
oxidized at high temperature, 12:4345 (BA;US) 

Rutherford Scattering 

Rutherford backscattering study of Y ion implanted Fe-24Cr 

oxidized at high temperature, 12:4345 (BA;US) 


Rutherford backscattering study of Y ion implanted Fe-24Cr 
oxidized at high temperature, 12:4345 (BA;US) 
Testing 
Fission reactor sources for fusion materials testing, 12:6270 
(BA;US) 
CHROMIUM BASE ALLOYS 
Phase Transformations 
Dislocation models for the nucleation of certain shear 
transformations (TiCr2), 12:4260 (R;US) 
CHROMIUM IONS 
Electron Spin Resonance 
EPR spectrum and matrix elements of Crsup(3+-) ions in 
alexandrite, 12:4281 (R;SU;In Russian) 
Energy Levels 
Atomic data and spectral line intensities for the beryllium 
isoelectronic sequence (Ar XV through Kr XXXII), 
12:5832 (J;US) 
EPR spectrum and matrix elements of Crsup(3+) ions in 
alexandrite, 12:4281 (R;SU;In Russian) 
Recombination 
Dielectronic satellite spectra of hydrogenlike chromium, 
12:5830 (J;US) 
X-Ray Spectra 
Dielectronic satellite spectra of hydrogenlike chromium, 
12:5830 (J;US) 


CHROMIUM-MOLYBDENUM STEELS 
See also ALLOY-HT-9 
STEEL-15SKH2MFA 
Aging 
Use of anomalous small angle x-ray scattering to investigate 
microstructural features in complex alloys. Technical 
progress report, December 1, 1985-July 1, 1986, 12:4274 
(R;US) 
Corrosion 
Corrosion behavior of coated low-alloy steels in a coal gasifier 
environment under thermal-cycling conditions, 12:3289 
(R;US) 
Creep 
Quantitative evaluation of creep damage and its application to 
residual life forecasting, 12:4362 (TJ;GB) 
Deformation 
Use of anomalous small angle x-ray scattering to investigate 
microstructural features in complex alloys. Technical 
progress report, December 1, 1985-July 1, 1986, 12:4274 
(R;US) 
Mechanical Properties 
AR and TD Fossil Energy Materials Program. Quarterly 
progress report for the period ending June 30, 1986, 12:4237 
(R;US) 
Microstructure 
Use of anomalous small angle x-ray scattering to investigate 
microstructural features in complex alloys. Technical 
progress report, December 1, 1985-July 1, 1986, 12:4274 
(R;US) 
Surface Coating 
Corrosion behavior of coated low-alloy steels in a coal gasifier 
environment under thermal-cycling conditions, 12:3289 
(R;US) 
CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-304 
See also STAINLESS STEEL-304L 
STAINLESS STEEL-308 


STAINLESS STEEL-316 
STEEL-O8KH18N10T 


Creep of 304 LN and 316 L stainless steels at cryogenic 
temperatures, 12:6279 (BA;US) 
Magnetic Fields 
Magneto-mechanical effects in two steels with metastable 
austenite, 12:4313 (BA;US) 
Mechanical Tests 
Magneto-mechanical effects in two steels with metastable 
austenite, 12:4313 (BA;US) 
Temperature Effects 
Creep of 304 LN and 316 L stainless steels at cryogenic 
temperatures, 12:6279 (BA;US) 
Magneto-mechanical effects in two steels with metastable 
austenite, 12:4313 (BA;US) 
CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CISTRONS 
See GENES 
CITIES 
See URBAN AREAS 
CITRIC ACID 
Leaching 
Release of organic chelating agents from solidified 
decontamination wastes, 12:3489 (R;US) 
CLATHRATES 
Phase Transformations 
Simulation of phase transitions in intercalation compounds, 
12:4013 (RA;DK;In Danish) 
CLAYS 
Permeability 
Permeameter studies of water flow through cement and clay 
borehole seals in granite, basalt and tuff, 12:4417 (R;US) 
CLEAN AIR ACT 
Inorganic arsenic emissions from glass-manufacturing plants: 
background information for promulgated standards. Final 
environmental impact statement, 12:5200 (R;US) 





CLIMATES 
Forecasting 


CLIMATES 
Forecasting 
Simple approach to estimate climatological variables at 
ungauged points from satellite images and scarce ground 
data: two cases studies about rainfall and sunshine duration, 
12:5156 (RA;US) 
CLINTON P. ANDERSON MESON PHYSICS FACILIT 
See LAMPF LINAC 
CLONE CELLS 
Cell Cultures 
T-cell growth and expansion progress, 12:5453 (RA;US) 
CLOSED-LOOP CONTROL 
Tokamak Devices 


Plasma filament dynamics and its stabilization in a tokamak by 
means of analog models, 12:6121 (R;SU;In Russian) 
CLOSURES 
Performance Testing 
Experimental study of seal performance in the core of the 
experimental VHTR, 12:3799 (R;JP;In Japanese) 
CLOUDS 
Limited to clouds in the earth atmosphere; for interstellar clouds 
see COSMIC DUST or COSMIC GASES. 


See also NOCTILUCENT CLOUDS 
RADIOACTIVE CLOUDS 


Remote Sensing 
Tropical Earth Resources Satellite (TERS), 12:5155 (RA;US) 
CLUSTERS (FUEL ELEMENTS) 
See FUEL ELEMENT CLUSTERS 
CNEN BRAZIL 
See BRAZILIAN CNEN 
COAL 
See also BLACK COAL 
SUBBITUMINOUS COAL 
Bioconversion 

Biological production of fuels from coal-derived gases. 
Quarterly report, June 20-September 20, 1986, 12:3601 
(R;US) 

Chemical Composition 

Coal mineral matter and its effects in low-rank coal 
liquefaction, 12:3294 (RA;US) 

Status of direct liquefaction of low-rank coal, 12:3290 (R;US) 

Chemical Reaction Kinetics 

Characterizing the combustion of eleven coal species in a drop 

- tube furnace, 12:3358 (R;SE;In Swedish) 
Combustion 

Fundamental studies of the mechanisms of slag deposit 
formation, 12:3354 (R;US) 

Measuring of Hg-emissions in combustion of coal in a fast 
fluidized bed, 12:3356 (R;SE;In Swedish) 

Optimization of desulfurization by injection of limestone into 
the fire grate, 12:3712 (R;SE;In Swedish) 

Combustion Kinetics 

Characterizing the combustion of eleven coal species in a drop 

- tube furnace, 12:3358 (R;SE;In Swedish) 
Combustion Products 

In situ spectroscopy of pyrite oxidation and resulfidation, 

12:4501 (BA;US) 
Combustion Properties 

Combustion properties for Polish and Russian coals. A 

literature review, 12:3357 (R;SE;In Swedish) 
Comminution 

[Coal disintegration by high pressure water jet]. Technical 
progress report No. 1, August 15-October 20, 1986, 12:3343 
(R;US) 

Comparative Evaluations 

Development and testing of a slagging-fouling probe, 12:3324 
(R;SE;In Swedish) 

Development and demonstration of a static tube flotation 
system for producing superclean coal. Technical progress 
report, 4th quarter ending September 30, 1986, 12:3342 
(R;US) 

Measuring of Hg-emissions in combustion of coal in a fast 
fluidized bed, 12:3356 (R;SE;In Swedish) 

Devolatilization 

Fundamental mechanisms of coal gasification. Quarterly 

technical progress report, 12:3298 (R;US) 
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Fluidized-Bed Combustion 
Measuring of Hg-emissions in combustion of coal in a fast 

fluidized bed, 12:3356 (R;SE;In Swedish) 

Performance evaluation of a cross-flow filter on a subpilot- 
scale pressurized fluid bed coal combustor, 12:3351 (R;US) 

Use of solid collectors for the control of emissions in advanced 
coal conversion processes. Progress report, April-June 1985, 
12:3326 (R;US) 

Hydraulic Transport 
Experimental study of the flow properties of a homogeneous 

slurry near transitional Reynolds number, 12:3348 (BA;US) 

Mineralogy 
Coal mineral matter and its effects in low-rank coal 

liquefaction, 12:3294 (RA;US) 

Status of direct liquefaction of low-rank coal, 12:3290 (R;US) 

Petrography 
Characterizing the combustion of eleven coal species in a drop 

- tube furnace, 12:3358 (R;SE;In Swedish) 

Physical Properties 
Status of direct liquefaction of low-rank coal, 12:3290 (R;US) 

Pneumatic Transport 
Injection of densely loaded flows into entrained-flow gasifiers. 

Second quarterly report, January 1-March 31, 1986, 12:3313 
(R;US) 

Pyrolysis 

Rapid pyrolysis with steam stabilization. Quarterly report, 
December 1985-February 1986, 12:3299 (R;US) 

Solids Flow 

Gravity flow of solids engineering databook. Volume 1. 
Analysis of pressurization of lock hoppers and typical 
measured flow properties of coal. Final technical report 
Phase II, 12:3338 (R;US) 

Gravity flow of solids engineering databook, Volume II. 
Analysis of pressurization of lock hoppers and typical 
measured flow properties of coal. Final technical report 
Phase II, 12:3339 (R;US) 

Gravity flow of solids engineering databook. Small scale 
testing of lock hoppers. Final technical report Phase III, 
12:3340 (R;US) 

Structural Models 
Macromolecular chemistry of coalification. Quarterly report, 

May 1-July 31, 1986, 12:3323 (R;US) 

Sulfur Content 

In situ spectroscopy of pyrite oxidation and resulfidation, 
12:4501 (BA;US) 

Swelling 

Macromolecular chemistry of coalification. Quarterly report, 
May 1-July 31, 1986, 12:3323 (R;US) 

Testing 

Development and testing of a slagging-fouling probe, 12:3324 
(R;SE;In Swedish) 

Transportation Systems 

Freight transportation, 12:3346 (R;US) 
COAL GASIFICATION 

Chemical Reaction Kinetics 
Fundamental mechanisms of coal gasification. Quarterly 

technical progress report, 12:3298 (R;US) 

Chemical Reactors 

Entrained flow gasification at elevated pressure. Quarterly 
technical progress report No. 5, 1 March-31 May 1986, 
12:3300 (R;US) 

Injection of densely loaded flows into entrained-flow gasifiers. 
Second quarterly report, January 1-March 31, 1986, 12:3313 
(R;US) 

Fuel Feeding Systems 

Injection of densely loaded flows into entrained-flow gasifiers. 
Second quarterly report, January 1-March 31, 1986, 12:3313 
(R;US) 

Mathematical Models 

Entrained flow gasification at elevated pressure. Quarterly 
technical progress report No. 5, 1 March-31 May 1986, 
12:3300 (R;US) 

Pressure Vessels 

The development of a coal slurry letdown valve, 12:3317 

(BA;US) 





COAL GASIFICATION PLANTS 
Materials Testing 
Corrosion behavior of coated low-alloy steels in a coal 
environment under thermal-cycling conditions, 12:3289 
(R;US) 
Measuring Instruments 
Instrumentation and control for fossil energy. Annual report, 
FY 1985, 12:3288 (R;US) 
Process Control 
Instrumentation and control for fossil energy. Annual report, 
FY 1985, 12:3288 (R;US) 
COAL LIQUEFACTION 
See also TSL PROCESS 
Asphaltenes and preasphaltenes. Part 1: Characterization of 
asphaltenes and preasphaltenes. Part 2: Effects of 
parameters on their chemical composition, 12:3319 (RA;US) 


Catalytic methods for improved coal liquefaction and 
hydrotreating. ly report No. 4, June 23-September 
22, 1986, 12:3310 (R;US) 
Chemical Reaction Kinetics 
Mechanisms of coal liquefaction, 12:3295 (RA;US) 
Status of direct liquefaction of low-rank coal, 12:3290 (R;US) 
Chemical Reactors 
The development of a coal slurry letdown valve, 12:3317 
(BA;US) 
Equipment 
Experimental equipment, 12:3292 (RA;US) 
Status of direct liquefaction of low-rank coal, 12:3290 (R;US) 
Heaters 

Investigation of two-phase flow processes in coal 

slurry/hydrogen heaters. Final report, 12:3309 (R;US) 
Organic Solvents 

Role of solvent properties and light oil characterization. Part 1: 
Solvent properties. Part 2: Characterization of light oils and 
recycle slurry distillates from low-rank coal liquefaction, 
12:3293 (RA;US) 

Status of direct liquefaction of low-rank coal, 12:3290 (R;US) 

Raw Materials 
Roles of hydrogen and carbon monoxide on the conversions of 
organic solids and their chemical models, 12:3296 (RA;US) 
Research Programs 
Status of direct liquefaction of low-rank coal, 12:3290 (R;US) 
Residues 

Combustion of two-stage coal liquefaction residues in a hybrid 

boiler. Final report, 12:3355 (R;US) 
Yields 

Coal mineral matter and its effects in low-rank coal 
liquefaction, 12:3294 (RA;US) 

Effect of hydrogen sulfide on the liquefaction of low-rank 
coals, 12:3297 (RA;US) 

Effects of operating parameters on the liquefaction of low-rank 
coals and preferred conditions for distillate yield and 
operability, 12:3291 (RA;US) 

Mechanisms of coal liquefaction, 12:3295 (RA;US) 

Role of solvent properties and light oil characterization. Part 1: 
Solvent properties. Part 2: Characterization of light oils and 
recycle slurry distillates from low-rank coal liquefaction, 
12:3293 (RA;US) 

Roles of hydrogen and carbon monoxide on the conversions of 
organic solids and their chemical models, 12:3296 (RA;US) 

Status of direct liquefaction of low-rank coal, 12:3290 (R;US) 

COAL LIQUEFACTION PLANTS 
Measuring Instruments 

Instrumentation and control for fossil energy. Annual report, 

FY 1985, 12:3288 (R;US) 
Process Control 

Instrumentation and control for fossil energy. Annual report, 

FY 1985, 12:3288 (R;US) 
COAL LIQUIDS 
Denitrification 

Catalytic methods for improved coal liquefaction and 
hydrotreating. Quarterly report No. 4, June 23-September 
22, 1986, 12:3310 (R;US) 

Composite-bed reactor for upgrading coal-derived liquids: 
Annual report, October 1, 1984-March 31, 1986, 12:3303 
(R;US) 


Distillation 
Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Sixth quarterly report, December 
1985-February 1986, 12:3307 (R;US) 


Hydrocracking 
Composite-bed reactor for upgrading coal-derived liquids: 
Annual report, October 1, 1984-March 31, 1986, 12:3303 
(R;US) 
H 


lydrogenation 

Catalytic methods for improved coal liquefaction and 
hydrotreating. Quarterly report No. 4, June 23-September 
22, 1986, 12:3310 (R;US) 

Composite-bed reactor for upgrading coal-derived liquids: 
Annual report, October 1, 1984-March 31, 1986, 12:3303 
(R;US) 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Second quarterly report, 
December 1, 1984-February 28, 1985, 12:3304 (R;US) 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Fifth quarterly report, 
September-November 1985, 12:3306 (R;US) 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Sixth quarterly report, December 
1985-February 1986, 12:3307 (R;US) 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Third quarterly report, February- 
May 1985, 12:3305 (R;US) 

Infrared Spectra 
Role of solvent —— - light oil characterization. Part 1: 

Solvent properties. Part 2: Characterization of light oils and 

recycle slurry distillates from low-rank coal liquefaction, 

12:3293 (RA;US) 

NMR Spectra 

Role of solvent properties and light oil characterization. Part 1: 

Solvent properties. Part 2: Characterization of light oils and 
recycle slurry distillates from low-rank coal liquefaction, 
12:3293 (RA;US) 

Staged Combustion 

Component testing of a ground based gas turbine steam cooled 
rich-burn primary zone combustor for emissions control of 
nitrogenous fuels, 12:3353 (R;US) 

Structural Chemical Analysis 

Role of solvent — light oil characterization. Part 1: 
Solvent properties. Part 2: Characterization of light oils and 
recycle slurry distillates from low-rank coal liquefaction, 
12:3293 (RA;US) 

Status of direct liquefaction of low-rank coal, 12:3290 (R;US) 

COAL MINING 
Surface Mining 

Western surface-mine permitting and reclamation. Volume 2. 
Contractor documents. Part A. Soil and overburden 
management in western surface-coal-mine reclamation. 
Revegetation technology and issues at western surface coal 
mines. Wildlife technologies for western surface coal mining, 
12:3334 (R;US) 

Western surface mine permitting and reclamation. Volume 2. 
Contractor documents. Part B. Hydrologic evaluation and 
reclamation technologies for western surface coal mining, 
12:3335 (R;US) 

COAL PREPARATION PLANTS 

Simulation 

Computer simulation of coal preparation plants. Part 2. User's 
manual. Final report, 12:3341 (R;US) 

COAL SEAMS 
Hydraulic Fracturing 

Baseline stimulation results for a deep coal seam at the Red 
Mountain Unit, Piceance Basin, Colorado. Topical report, 
October 1983-February 1986, 12:3409 (R;US) 

Rock Mechanics 

Application of rock mechanics and the finite element method 
to underground coal gasification process, 12:3316 (BA;US) 

COAL TAR 
Chemical Composition 

Derivation of coal products from tars produced by pressure 
pyrolysis of coal in an inert-gas or reactive-gas atmosphere, 
12:3311 (R;DE;In German) 








COAL-DERIVED LIQUIDS 
Biogeochemistry 


COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COAL-OIL MIXTURES 


See COAL 
FUEL SLURRIES 


COARSE MESH METHOD 

See FINITE DIFFERENCE METHOD 
COATING PROCESSES 

See SURFACE COATING 
COATING (SURFACE) 

See SURFACE COATING 
COBALT 

Biogeochemistry 

Microbial manganese oxidation and trace metal binding in 
sediments: results from an in situ dialysis technique, 12:5388 
(BA;US) 

Catalytic Effects 

Catalytic methods for improved coal liquefaction and 
hydrotreating. Quarterly report No. 4, June 23-September 
22, 1986, 12:3310 (R;US) 

Composite-bed reactor for upgrading coal-derived liquids: 
Annual report, October 1, 1984-March 31, 1986, 12:3303 
(R;US) 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Second quarterly report, 
December 1, 1984-February 28, 1985, 12:3304 (R;US) 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Fifth quarterly report, 
September-November 1985, 12:3306 (R;US) 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Third quarterly report, February- 
May 1985, 12:3305 (R;US) 

New method of magnetic characterization of zeolite-cobalt 
catalysts. Quarterly technical progress report No. 4, July 1- 
September 30, 1986, 12:4469 (R;US) 

Corrosion 

Corrosion of metals in marine environments -- a state-of-the-art 

report, 12:4247 (R;US) 


Study of Cr, Cs, Fe and Co distribution in corvina and shrimp 
in Piraquara de Dentro region, 12:3889 (RA;BR;In 
Portuguese) 

g 

Comparison of the behavior of trace elements during acid 
leaching of ash from several coals, 12:3318 (R;US) 

EPA, ASTM, and column leaching of processed oil shale: a 
comparative study, 12:3421 (R;US) 

NMR Spectra 

New method of magnetic characterization of zeolite-cobalt 
catalysts. Quarterly technical progress report No. 4, July 1- 
September 30, 1986, 12:4469 (R;US) 

Shrimp 

Study of Cr, Cs, Fe and Co distribution in corvina and shrimp 
in Piraquara de Dentro region, 12:3889 (RA;BR;In 
Portuguese) 

Sorptive Properties 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Second quarterly report, 
December 1, 1984-February 28, 1985, 12:3304 (R;US) 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Fifth quarterly report, 
September-November 1985, 12:3306 (R;US) 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Sixth quarterly report, December 
1985-February 1986, 12:3307 (R;US) 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Third quarterly report, February- 
May 1985, 12:3305 (R;US) 

COBALT 60 
Counting Rates 

Radioactive decontaminability in coating materials for nuclear 

installations, 12:4531 (RA;BR;In Portuguese) 
Depth Dose Distributions 

Influence of scattered gamma-rays from Co-60 source on 

calibration and dose distribution, 12:6084 (RA;BR) 
Gamma Spectra 

Influence of scattered gamma-rays from Co-60 source on 

calibration and dose distribution, 12:6084 (RA;BR) 
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Surface Coating 
Radioactive decontaminability in coating materials for nuclear 
installations, 12:4531 (RA;BR;In Portuguese) 
Surface Contamination 
Radiation accident of Co contamination. Mexico 1984, 
12:3918 (R;MX;In Spanish) 
COBALT ALLOYS 


See also ALLOY-IN-100 
INCONEL 738 


Superconductivity 

High-field, high-T/sub c/ superconductivity in UsFe and 

UsCo, 12:4255 (R;US) 
COGENERATION 

Prior to November 1980, this concept was indexed to CO- 

GENERATION. 
See COGENERATION 
Economic Analysis 

Economic attractiveness of cogeneration technologies for the 
industrial steam user, 12:3709 (RA;US) 

Regional assessment of gas-fired cogeneration-energy-systems 
economics. Final report, January 1984-May 1986, 12:4153 
(R;US) 

Environmental Impacts 

Estimating environmental costs and benefits for five generating 
resources. Description of generic generating resources, their 
likely significant environmental effects, and the economic 
value of those effects. Final report, 12:4041 (R;US) 

Feasibility Studies 
Economic attractiveness of cogeneration technologies for the 
industrial steam user, 12:3709 (RA;US) 

COGENERATION PLANTS 

See DUAL-PURPOSE POWER PLANTS 
COHERENT ANTI-STOKES RAMAN SPECTROSCOPY 

See RAMAN SPECTROSCOPY 
COILS (MAGNETIC) 

See MAGNET COILS 
COINCIDENCE SPECTROMETRY 

Corrections 

Development of dead time correction methods for radiation 

pulse signal measurements, 12:5013 (R;JP;In Japanese) 
Dead Time 

Development of dead time correction methods for radiation 

pulse signal measurements, 12:5013 (R;JP;In Japanese) 
Gamma Sources 

Utilization of common gamma and gamma-gamma coincidence 
spectrometry for detection of positron or cascade gamma 
rays emitter radioisotopes, 12:5000 (RA;BR;In Portuguese) 

COKING PLANTS 
Air Pollution 

Health-hazard evaluation report HETA 82-341-1682, Great 

Lakes Carbon, Wilmington, California, 12:5205 (R;US) 
Occupational Safety 

Health-hazard evaluation report HETA 82-341-1682, Great 

Lakes Carbon, Wilmington, California, 12:5205 (R;US) 
COLD CATHODE TUBES 
Computerized Simulation 
The role of surface chemistry in cold cathode discharges, 
12:5870 (BA;US) 
Electromagnetic Radiation 
The physics of explosive emission, 12:5871 (BA;US) 
Plasma Simulation 
The role of surface chemistry in cold cathode discharges, 
12:5870 (BA;US) 
COLLECTIVE ACCELERATORS 
See also ELECTRON-RING ACCELERATORS 
Beam Dynamics 

Pulsed collective ion acceleration in phase modulated beam 

cyclotron waves, 12:4832 (BA;US) 
Ion Sources 

Collective acceleration of light and heavy ions using an intense 

linear electron beam, 12:4942 (BA;US) 
Performance 

Collective acceleration of light and heavy ions using an intense 

linear electron beam, 12:4942 (BA;US) 
COLLECTRONS 


See SELF-POWERED NEUTRON DETECTORS 
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COLLIDER DETECTOR AT FERMILAB 
See CDF 
COLLIDING BEAMS 
Beam Cooling 
Cooling rings for TeV colliders, 12:4822 (R;US) 
COLLISIONAL PLASMA 
Nonlinear Optics 
Degenerate four-wave mixing and phase conjugation in a 
collisional plasma, 12:6108 (J;US) 
COLLISIONLESS PLASMA 
Drift 
Particle simulations of current-driven drift waves in shearless 
and sheared magnetic fields, 12:6152 (J;US) 
Nonlinear Problems 
Particle simulations of current-driven drift waves in shearless 
and sheared magnetic fields, 12:6152 (J;US) 
COLORADO 
Wind 
Atmospheric mass transport by along-valley wind systems in a 
deep Colorado Valley, 12:5163 (J;US) 
COLUMBIUM 
See NIOBIUM 
COLUMNS (EXTRACTION) 
See EXTRACTION COLUMNS 
COLUMNS (MECHANICAL) 
See MECHANICAL STRUCTURES 
COMBINED STEAM-POWER GENERATION 
See COGENERATION 
COMBUSTION 
See also IN-SITU COMBUSTION 
Additives 
Interaction of ash minerals in desulfurization with calcium 
sorbent - experiments in a drop tube furnace, 12:3315 
(R;SE;In Swedish) 
Optimization of desulfurization by injection of limestone into 
the fire grate, 12:3712 (R;SE;In Swedish) 
Sulphur capture by calcium based sorbents - experiments in a 
drop tube furnace. Final report, 12:3314 (R;SE;In Swedish) 
Analytical Solution 
Low-Mach-number combustion, 12:4544 (R;US) 
Diagnostic Techniques 
High-resolution coherent anti-stokes Raman spectroscopy 
measurements for combustion diagnostics development, 
12:4549 (BA;US) 
N/sub 2/ Raman linewidths in a H/sub 2/-O/sub 2/-N/sub 2/ 
flame by inverse Raman spectroscopy, 12:4465 (BA;US) 
Equations of Motion 
Introduction to combustion theory, 12:4542 (R;US) 
Flames 
High-resolution coherent anti-stokes Raman spectroscopy 
measurements for combustion diagnostics development, 
12:4549 (BA;US) 
N/sub 2/ Raman linewidths in a H/sub 2/-O/sub 2/-N/sub 2/ 
flame by inverse Raman spectroscopy, 12:4465 (BA;US) 
Mathematical Models 
High-Mach-number combustion, 12:4543 (R;US) 
Measuring Methods 
Radiation heat transfer of gases and particles in combustion 
chambers, 12:4546 (R;FI;In Finnish) 
Reaction Kinetics 
Introduction to combustion theory, 12:4542 (R;US) 
COMBUSTION CHAMBERS 
Combustion Kinetics 
Heat transfer in gas turbine combustors: a discussion of 
mathematical modeling of combustion, heat and mass 
transfer with emphasis on heat transfer in gas turbine 
combustors, 12:4633 (RA;FR) 
Cooling Systems 
Alternate cooling configurations for gas turbine combustion 
systems, 12:4634 (RA;FR) 
Desulfurization 
Interaction of ash minerals in desulfurization with calcium 
sorbent - experiments in a drop tube furnace, 12:3315 
(R;SE;In Swedish) 
Heat Transfer 
Alternate cooling configurations for gas turbine combustion 
systems, 12:4634 (RA;FR) 


COMMERCIAL BUILDINGS 
Cooling Systems 


Full coverage impingement heat transfer: The variation in 
pitch to diameter ratio at a constant gap, 12:4635 (RA;FR) 
Heat transfer in gas turbine combustors: a discussion of 
mathematical modeling of combustion, heat and mass 
transfer with emphasis on heat transfer in gas turbine 
combustors, 12:4633 (RA;FR) 
Turbulent Flow 
Heat transfer in gas turbine combustors: a discussion of 
mathematical modeling of combustion, heat and mass 
transfer with emphasis on heat transfer in gas turbine 
combustors, 12:4633 (RA;FR) 
COMBUSTION KINETICS 
Information Systems 
Combustion properties for Polish and Russian coals. A 
literature review, 12:3357 (R;SE;In Swedish) 
Measuring Methods 
Radiation heat transfer of gases and particles in combustion 
chambers, 12:4546 (R;FI;In Finnish) 
COMBUSTION PRODUCTS 
Dioxin 
National dioxin study Tier 4 - combustion sources: final 
literature review. Final report, 12:5196 (R;US) 
Emission 
Primary and secondary methods of reducing emissions of nitric 
oxides produced at power plants. Parts A and B, 12:4684 
(R;FI,In Finnish) 
Furans 
National dioxin study Tier 4 - combustion sources: final 
literature review. Final report, 12:5196 (R;US) 
Mass Spectroscopy 
Atlas of the primary pyrolysis products of municipal solid 
waste and selected constituents, 12:3604 (R;US) 
Measuring Methods 
Measurements of the size of particles produced by an oil 
burner, 12:4547 (R;FI;In Finnish) 
Organic Compounds 
Analytical methods for determination of selected principal 
organic hazardous constituents in combustion products, 
12:5191 (R;US) 
Particle Size 
Measurements of the size of particles produced by an oil 
burner, 12:4547 (R;FI;In Finnish) 
Reduction 
Primary and secondary methods of reducing emissions of nitric 
oxides produced at power plants. Parts A and B, 12:4684 
(R;FI,In Finnish) 
Smokes 
Mutagenic activities of wood-smoke photooxidation products. 
Final report, October 1984-July 1986, 12:5215 (R;US) 
COMBUSTORS 
See also FLUIDIZED-BED COMBUSTORS 
Liners 
Small gas-turbine combustor experimental study - compliant 
metal/ceramic liner and performance evaluation. Technical 
memo, 12:4220 (R;US) 
COMETS 
Origin 
Orbit properties of colliding co-orbiting bodies, 12:5741 
(RA;US) 
Structural Models 
Neutral coma models, 12:5729 (R;US) 
COMMERCIAL BUILDINGS 
Air Quality 
Indoor air quality measurements in 38 Pacific Northwest 
commercial buildings, 12:5180 (R;US) 
Cogeneration 
Regional assessment of gas-fired cogeneration-energy-systems 
economics. Final report, January 1984-May 1986, 12:4153 
(R;US) 
Cold Storage 
Designing the most cost-effective thermal storage for cooling 
in new buildings, 12:4007 (BA;CA) 
Cooling Systems 
Designing the most cost-effective thermal storage for cooling 
in new buildings, 12:4007 (BA;CA) 








COMMERCIAL BUILDINGS 
Energy Audits 


Energy Audits 
Automating industrial and commercial audits, 12:4108 (RA;US) 
How to use generic building concepts to streamline energy 
audits, 12:4109 (RA;US) 
Energy Conservation 
Energy conservation implementation rates in the 
commercial/industrial sector, 12:4107 (RA;US) 
National Program Plans 
Commercial retrofit research multi-year plan, FY 1986-FY 
1991: Building energy retrofit research, 12:4149 (R;US) 
Photovoltaic Power Supplies 
Design and construction experience from photovoltaic 
installations, 12:3644 (RA;US) 
Refrigerators 
Designing the most cost-effective thermal storage for cooling 
in new buildings, 12:4007 (BA;CA) 
Research Programs 
Commercial retrofit research multi-year plan, FY 1986-FY 
1991: Building energy retrofit research, 12:4149 (R;US) 
Retrofitting 
Commercial retrofit research multi-year plan, FY 1986-FY 
1991: Building energy retrofit research, 12:4149 (R;US) 
Thermal Energy Storage Equipment 
Designing the most cost-effective thermal storage for cooling 
in new buildings, 12:4007 (BA;CA) 
COMMERCIAL SECTOR 
Energy Conservation 
End-use Load and Conservztion Assessment Program: 
applications and analysis plans, Version 1.0, 12:4136 (R;US) 
IMMUNITIES 


Air Quality 
Air-quality and noise issues in environmental planning, 12:5221 
(R;US) 
Energy Analysis 
An energy overview of Canada’s remote communities with 
reference to the Remote Community Demonstration 
Program, 12:4086 (BA;US) 
Energy Policy 
An energy overview of Canada’s remote communities with 
reference to the Remote Community Demonstration 
Program, 12:4086 (BA;US) 
Noise Pollution 
Air-quality and noise issues in environmental planning, 12:5221 
(R;US) 
Renewable Energy Sources 
An energy overview of Canada’s remote communities with 
reference to the Remote Community Demonstration 
Program, 12:4086 (BA;US) 
COMMUNITIES (ECOLOGICAL) 
See ECOSYSTEMS 
COMPACT TORUS 
Prior to October 1982, this concept was indexed to 
THERMONUCLEAR DEVICES or to a particular 
experiment if known, e.g., REVERSE-FIELD PINCH. 
See also ROTAMAK DEVICES 
Design 
Design and performance of FRX-C/T: A compact toroid 
translation experiment, 12:6267 (BA;US) 
Helicity 
Theoretical aspects of magnetic helicity, 12:6127 (RA;XA) 
Ion Beams 
Applications of high energy neutralized ion beams to a 
compact torus, 12:6128 (RA;XA) 
Performance 
Design and performance of FRX-C/T: A compact toroid 
translation experiment, 12:6267 (BA;US) 
Programs 


Advances in compact torus research. ings of a 
technical committee meeting held in Sydney, Australia 4-7 
March 1985, 12:6124 (R;XA) 

Overview of US compact toroid program, 12:6125 (RA;XA) 

Reviews 

Advances in compact torus research. Proceedings of a 
technical committee meeting held in Sydney, Australia 4-7 
March 1985, 12:6124 (R;XA) 
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COMPLEX TERRAIN 
Climates 
Simulation of clouds, precipitation, and airflow over complex 
terrain using a three-dimensional mesoscale model. Final 
report, 6 January-31 October 1986, 12:5158 (R;US) 
Mathematical Models 
Evaluation of topographic profiles and geometric rectification 
on a SEASAT SAR image, 12:5265 (RA;US) 
Remote Sensing 
Applications of digital image enhancement in regional tectonic 
mapping of South India, 12:5301 (RA;US) 
Synthetic aperture radar (SAR) for commercial applications, 
12:5029 (RA;US) 
COMPLEXES 
See also NITROGEN COMPLEXES 
Infrared Spectra 
High resolution spectroscopy in the quasi continuum. Final 
report, 12:5808 (R;US) 
COMPLEXING AGENTS 
See CHELATING AGENTS 
COMPOSITE MATERIALS 
See also CERMETS 


CONCRETE-PLASTIC COMPOSITES 
SUPERCONDUCTING COMPOSITES 


Charged-Particle Transport 
Monte Carlo simulation of electron-photon showers, 12:6071 
(RA;US) 
Corrosion 
Metallurgical variables influencing the corrosion susceptibility 
of P/M (powder metallurgy) 7091 aluminum/SiCw 
composite. Final report, 12:4387 (R;US) 
Fibers 
Quantitative description of in situ fiber orientation state with 
image processing techniques, 12:4390 (R;US) 
Powder Metallurgy 
Metallurgical variables influencing the corrosion susceptibility 
of P/M (powder metallurgy) 7091 aluminum/SiCw 
composite. Final report, 12:4387 (R;US) 
Ultrasonic Testing 
Ultrasonic stress wave characterization of composite materials. 
Final Report, 12:4666 (R;US) 
COMPOSTING 
Heat Recovery 
Recovery of slurry composting heat, 12:4206 (R;FI;In Finnish) 
COMPOUND NUCLEI 
Angular Correlation 
Neutron multiplicities in heavy-ion induced fission: timescale of 
fusion-fission, 12:6018 (R;AU) 
Fission Barrier 
Heavy ion induced fusion-fission systematics and the effect of 
the compound nuclear spin distribution on fission-barrier 
determination, 12:6019 (R;AU) 
Fission Yield 
Heavy ion induced fusion-fission systematics and the effect of 
the compound nuclear spin distribution on fission-barrier 
determination, 12:6019 (R;AU) 
Quasi-Fission 
Neutron multiplicities in heavy-ion induced fission: timescale of 
fusion-fission, 12:6018 (R;AU) 
COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSIBLE FLOW 
Oscillations 
Unstable oscillation of tubular cantilevered beams conveying a 
compressible fluid, 12:4657 (J;NL) 
COMPRESSOR BLADES 


Transient thermal behaviour of a compressor rotor with 
ventilation: test results under simulated engine conditions, 
12:4642 (RA;FR) 

Heat Transfer 

Transient thermal behaviour of a compressor rotor with 
ventilation: test results under simulated engine conditions, 
12:4642 (RA;FR) 
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Performance Testing 
Transient thermal behaviour of a compressor rotor with 
ventilation: test results under simulated engine conditions, 
12:4642 (RA;FR) 
COMPRESSORS 
Clearance 
Influence and tip clearance measurement in turbomachines, 
12:4677 (RA;FR) 
COMPTON SCATTERING TOMOGRAPHY 
Tomography based on the detection by a gamma camera of the 
90° Compton scattering of a planar gamma beam produced by 
an external source. 


Development of a tomographic system based in the Compton 
scattering, 12:4661 (RA;BR;In Portuguese) 
COMPUTED TOMOGRAPHY 
See COMPUTERIZED TOMOGRAPHY 
COMPUTER ARCHITECTURE 


Rewrite Rule Machine. Progress report, 12:6330 (R;US) 


Template matching on parallel architectures, 12:6329 (R;US) 
COMPUTER AXIAL TOMOGRAPHY SCANNING 

See CAT SCANNING 
COMPUTER CODES 


Computer codes are indexed by their initial letter and CODES, 
eg., A CODES. If the code name begins with a number the 
code is indexed to NUMBER CODES. 

See also A CODES 
E CODES 
EXECUTIVE CODES 
F CODES 
I CODES 
P CODES 
S CODES 
T CODES 


A Codes 
ANL/RBC: a computer code for the analysis of Rankine 
bottoming cyles, including system cost evaluation and off- 
design performance, 12:4687 (R;US) 


Independent code assessment: Sandia-proposed 
quantification methodology, 12:6373 (R;US) 
Evaluation 
Independent code assessment: Sandia-proposed 
quantification methodology, 12:6373 (R;US) 
Performance 
Performance of the Lawrence Livermore National Lab 
benchmark on the Alliant FX/8, 12:6344 (R;US) 
Research Programs 
Research in mathematics and computer science at Argonne, 
April 1, 1985-June 30, 1986, 12:6332 (R;US) 
Vector Processing 
Performance of the Lawrence Livermore National Lab 
benchmark on the Alliant FX/8, 12:6344 (R;US) 
COMPUTER GRAPHICS 
Computer 


Architecture 
Template matching on parallel architectures, 12:6329 (R;US) 
I Codes 
IMAGE information monitoring and applied graphics software 
environment. Volume 1. Executive overview, 12:3857 
(R;US) 
COMPUTER LANGUAGES 
See PROGRAMMING LANGUAGES 
COMPUTER NETWORKS 
Computerized Simulation 
Communication model for optimizing hierarchical 
multiprocessor systems, 12:6338 (R;US) 
Fault-diagnosis in a multiple-path interconnection network, 
12:6337 (R;US) 
System Failure Analysis 
Fault-diagnosis in a multiple-path interconnection network, 
12:6337 (R;US) 
COMPUTER PROGRAMMING 
See PROGRAMMING 
COMPUTER PROGRAMS 
See COMPUTER CODES 


COMPUTERIZED SIMULATION 
Artificial 


Intelligence 
es coupled simulation of nuclear reactor transients with 
artificial intelligence, 12:4001 (J;US) 
COMPUTERIZED TOMOGRAPHY 
An imaging technique in which transmission measurements of a 
narrow beam of rays, photons, or particles made at several 
different angles around an object may be used with a computer 
program to obtain a clear image of one plane 
See also CAT SCANNING 
Algorithms 
Development of a computerized tomographic system based on 
the FAN-BEAM technique, 12:5489 (RA;BR;In Portuguese) 
Computerized Simulation 
Convolution model to analyse computerized tomography, 
12:5483 (RA;BR;In Portuguese) 
Electronic Equipment 
Development of a computerized tomographic system, 12:5488 
(RA;BR;In Portuguese) 
Development of a computerized tomographic system based on 
the FAN-BEAM technique, 12:5489 (RA;BR;In Portuguese) 
Image Processing 
Processing and display of medical three dimensional array of 
numerical data using octree encoding, 12:5477 (R;FR) 
Optimization 
Convolution model to analyse computerized tomography, 
12:5483 (RA;BR;In Portuguese) 
Research Programs 
Development of a computerized tomographic system, 12:5488 
(RA;BR;In Portuguese) 


High resolution tomography with chemical specificity, 12:5553 
G;NL) 


Resolution 
High resolution tomography with chemical specificity, 12:5553 
G;NL) 
Co) 


See also DIGITAL COMPUTERS 
MICROPROCESSORS 


Architecture 
Supercomputing tradeoffs and the Cedar system, 12:6346 
(R;US) 


Executive Codes 
Emulating multitasking system calls for a multicluster machine, 
12:6353 (R;US) 
Performance 
Cedar performance measurements, 12:6345 (R;US) 
Performance Testing 
imental results for vector processing on the Alliant 
FX/8, 12:6343 (R;US) 


Supercomputing tradeoffs and the Cedar system, 12:6346 
(R;US) 


FY 1986 activities and accomplishments of the DOE Center 
for Computer Security. Status report, 12:6368 (R;US) 
Vector Processing 
Experimental results for vector processing on the Alliant 
FX/8, 12:6343 (R;US) 
CONCENTRATIONS (RADIONUCLIDES) 
See RADIOACTIVITY 
CONCENTRATOR SOLAR CELLS 
Prior to July, 1979 SOLAR CELLS or specific solar cells 
descriptors and SOLAR CONCENTRATORS were used to 
index this concept. 
Technology Assessment 
Progress in photovoltiac concentrator research, 12:3631 (R;US) 
CONCRETE-PLASTIC COMPOSITES 
Uses 
Electrically conductive polymer concrete coatings, 12:4389 
(R;US) 
CONCRETES 
See also REINFORCED CONCRETE 


Liquefying of concrete mixtures, 12:3770 (RA;CS;In Czech) 








CONDENSATES 
Corrosive Effects 


CONDENSATES 
Corrosive Effects 
Dewpoint corrosion - a literature review, 12:4298 (R;SE;In 
Swedish) 


See THERMAL CONDUCTIVITY 
CONDUCTORS (ELECTRIC) 
See ELECTRIC CONDUCTORS 
CONGENITAL DISEASES 


Standardization of 17-a-hydroxi-progesterone (17a OHP) and 
androstenedione (A4-A) levels in the amniotic liquid of 
normal pregnancy: possibility of prenatal diagnosis of 21- 
hydroxilase (21-OH) deficiency, 12:5515 (RA;BR;In 
Portuguese) 

CONGO DEMOCRATIC REPUBLIC 
See ZAIRE REPUBLIC 
CONIFERS 
Physiology 
Preliminary studies of elevated atmospheric CO/sub 2/ on 
conifers, May 1-December 30, 1985, 12:5226 (R;US) 
CONSERVATION (ENERGY) 
See ENERGY CONSERVATION 
CONSOLIDATED FUEL REPROCESSING PROGRAM 

Consolidated Fuel Reprocessing Program progress report, 

April 1-June 30, 1986, 12:3437 (R;US) 
Data Acquisition S: 

Development of a safeguards data acquisition system for the 
process monitoring of a simulated reprocessing facility, 
12:3439 (J;US) 

Test Facilities 

Process monitoring concepts for safeguards and demonstrations 
at an Oak Ridge National Laboratory test facility, 12:3440 
(J;US) 

CONSTANTAN 
Impact Tests 

Temperature kinetics during shock-wave consolidation of 

metallic powders, 12:4357 (BA;US) 
Thermodynamic Properties 

Temperature kinetics during shock-wave consolidation of 

metallic powders, 12:4357 (BA;US) 
CONSTRUCTION 
Organizing 


Preparation of Temelin nuclear power plant construction 
viewed by general contractor of building part, 12:3786 
(RA;CS;In Czech) 

CONSTRUCTION INDUSTRY 
Remote Sensing 

Remote sensing and regional development: data integration and 

aids to decision-making, 12:5288 (RA;US) 


TANKS 


Preparation of low HD contamination cells for the 
measurement of the triple point temperature of n-D2, 12:4582 
(BA;US) 

Corrosion 

Seawater corrosion tests for low-level radioactive waste drum 

containers, 12:3475 (R;JP) 
Cost Benefit Analysis 

The application of value analysis techniques for complex 

problems, 12:3455 (BA;US) 


Preparation of low HD contamination cells for the 
measurement of the triple point temperature of n-D2, 12:4582 
(BA;US) 

Impact Tests 
Puncture panel optimization, 12:3502 (J;US) 
Purification 


Preparation of low HD contamination cells for the 


measurement of the triple point temperature of n-D2, 12:4582 
(BA;US) 
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Vents 
Evaluation of the aspiration rate of hydrogen from a waste 
drum, 12:3468 (R;US) 
CONTAINMENT 


See also CONTAINMENT SHELLS 
CONTAINMENT SYSTEMS 


Spray Cooling 
Thermodynamic behaviour of an externally cooled, internally 
heated containment system, 12:4647 (R;CH;In German) 


Thermodynamic behaviour of an externally cooled, internally 
heated containment system, 12:4647 (R;CH;In German) 
CONTAINMENT SHELLS 
Dimensions 
Preliminary study of transport cask design for irradiated PWR 
(Angra-1 reactor) fuel element, 12:4567 (RA;BR;In 
Portuguese) 
CONTAINMENT SYSTEMS 


Functionality and leak integrity of containment penetration 
systems subjected to design base dynamic loads, 12:3923 
(R;US) 

CONTAMINATION (SURFACE) 
See SURFACE CONTAMINATION 
CONTENT ANALYSIS 
See CHEMICAL ANALYSIS 
CONTINENTAL SHELF 
Natural Gas Deposits 

Atlantic summary/index: January 1985-June 1986, 12:3381 
(R;US) 

OCS National Compendium. Outer Continental Shelf Oil and 
Gas information through 1984, 12:3380 (R;US) 

Petroleum Deposits 

Atlantic summary/index: January 1985-June 1986, 12:3381 
(R;US) 

OCS National Compendium. Outer Continental Shelf Oil and 
Gas information through 1984, 12:3380 (R;US) 

CONTROL EQUIPMENT 
Design 

Control devices of electrical loads for the consumers in the 
small and medium scale industry and service sector, 12:4190 
(R;FI;In Finnish) 

CONTROL ROD DRIVES 
Electric Motors 

Improved linear stepping motor, 12:3879 (RA;CS;In Czech) 

Improving the linear stepping drive - mechanical part, 12:3882 
(RA;CS;In Czech) 

Position indicator of linear stepping drive, 12:3880 (RA;CS;In 
Czech) 

Power control of linear stepping motor of WWER-1000 
reactor, 12:3881 (RA;CS;In Czech) 

CONTROL ROOMS 
Display Devices 

IMAGE information monitoring and applied graphics software 
environment. Volume 1. Executive overview, 12:3857 
(R;US) 

IMAGE information monitoring and applied graphics software 
environment. Volume 3. User's guide, 12:3858 (R;US) 

HVAC Systems 

Control room habitability study: findings and 

recommendations, 12:3854 (R;US) 
Optimization 

Minimum attention control center for nuclear power plants, 

12:3868 (RA;XA) 
CONTROL SYSTEMS 
For automated processes including feedback. 


See also ELECTRONIC GUIDANCE 
REACTOR CONTROL SYSTEMS 


Fault Tree Analysis 
Modelling of nuclear power plant control and instrumentation 
elements for automatic disturbance and reliability analysis. 
Final report for the period 1 August 1982-31 August 1985, 
12:3859 (R;XA) 
Reliability 
Modelling of nuclear power plant control and instrumentation 
elements for automatic disturbance and reliability analysis. 
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Final report for the period 1 August 1982-31 August 1985, 
12:3859 (R;XA) 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
COOKING 
See FOOD PROCESSING 
COOLANTS 
See also specific coolant materials. 
Corrosive Effects 
Designing techniques and devices for evaluation of mechanical 
and corrosion effects of coolant on reactor pressure vessel, 
12:3846 (RA;CS;In Czech) 
COOLERS 
See HEAT EXCHANGERS 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 
See also REACTOR COOLING SYSTEMS 
THERMONUCLEAR REACTOR COOLING SYSTEMS 
Antifoulants 
Corrosion in seawater systems - the effects of chlorination, 
12:4297 (R;SE;In Swedish) 


Corrosion in seawater systems - the effects of chlorination, 
12:4297 (R;SE;In Swedish) 
Design 
Engine tests on a cooled gas turbine stage, 12:4628 (RA;FR) 
Thermal absorber for high power density photon beams, 
12:4931 (J;NL) 
COOLING TOWERS 
Blowers 
Energy saving fans , 12:4165 (RA;US) 
Maintenance 


Restoration and repair of 30-year old cooling towers at the 
Paducah Gaseous Diffusion Plant, phase I, 12:3427 (B;US) 


Restoration and repair of 30-year old cooling towers at the 
Paducah Gaseous Diffusion Plant, phase I, 12:3427 (B;US) 
Repair 
Restoration and repair of 30-year old cooling towers at the 
Paducah Gaseous Diffusion Plant, phase I, 12:3427 (B;US) 
COPPER 
Ablation 
Radiation induced ablation rate for various railgun materials, 
12:4241 (R;US) 


Energy 
Isotope-induced symmetry change in dynamic semiconductor 
defects, 12:4430 (J;US) 


Microbial manganese oxidation and trace metal binding in 
sediments: results from an in situ dialysis technique, 12:5388 
(BA;US) 

Time-dependence charge state calculations, 12:6070 (RA;US) 

Chemical Reaction Kinetics 

Reaction of methanol with Cu(111) and Cu(111) + O(ads), 

12:4468 (R;US) 
Coulomb Energy 

Transmission electron microscopy of interfaces utilizing mean 

inner potential differences between materials, 12:4422 (J;US) 
Critical Field 

High field properties of NbN ribbon conductors, 12:6280 

(BA;US) 
Deformation 

High-strain-rate deformation of FCC metals and alloys, 12:4354 

(BA;US) 


Barriers 
TiN high temperature diffusion barrier for copper-gasketed 
stainless-steel flanges, 12:4382 (J;US) 
Rates 
Defect production by energetic heavy ions in aluminum and 
copper, 12:4287 (RA;JP) 
Concentration 


Nondetrital and detrital particulate metal transport in estuarine 
systems, 12:5386 (BA;US) 
Energy-Loss Spectroscopy 
Transmission electron microscopy of interfaces utilizing mean 
inner potential differences between materials, 12:4422 (J;US) 


Environmental Transport 
Nondetrital and detrital particulate 
systems, 12:5386 (BA;US) 
Fracture Properties 
Effect of metallurgical parameters on dynamic fracture by 
spalling of copper, 12:4356 (BA;US) 
Impact Tests 
Temperature kinetics during shock-wave consolidation of 
metallic powders, 12:4357 (BA;US) 
Interfaces 
Transmission electron microscopy of interfaces utilizing mean 
inner potential differences between materials, 12:4422 (J;US) 
Microstructure 
Threshold stress measurements in shock-deformed copper, 
12:4324 (BA;US) 
Penetration Depth 
Electron density in artificial metallic superlattices, 12:4271 
(R;US) 
Physical Radiation Effects 
Defect production by energetic heavy ions in aluminum and 
copper, 12:4287 (RA;JP) 
Pressure Effects 
Threshold stress measurements in shock-deformed copper, 
12:4324 (BA;US) 
Proton-Nucleon Interactions 
Inclusive hadronic production cross sections measured in 
proton-nucleus collisions at Vs = 27.4 GeV, 12:5889 (J;US) 
Shock Waves 
Threshold stress measurements in shock-deformed copper, 
12:4324 (BA;US) 
Strain Rate 
High-strain-rate deformation of FCC metals and alloys, 12:4354 
(BA;US) 
Stresses 
Threshold stress measurements in shock-deformed copper, 
12:4324 (BA;US) 
Surface Properties 
Influence of substrate motion on the self-diffusion of hydrogen 
and its isotopes on the copper (100) surface, 12:6091 (J;US) 
Thermodynamic Properties 
Temperature kinetics during shock-wave consolidation of 
metallic powders, 12:4357 (BA;US) 
Toxicity 
Effects of thermal pellution on the respiratory rate and heart 
beat of some fishes, 12:5422 (TG;GB) 
Transmission Electron Microscopy 
Transmission electron microscopy of interfaces utilizing mean 
inner potential differences between materials, 12:4422 (J;US) 
X-Ray Spectra 
Comparison of experimental and theoretical calculations of 
backscattering amplitude and phase shift functions for a 
number of fcc metals, 12:4261 (R;US) 
COPPER 57 
Mass Defect 
Mass of /sup 57/Cu, 12:6000 (J;US) 
COPPER ALLOYS 


See also COPPER BASE ALLOYS 
MONEL 400 


Corrosion 
Corrosion of metals in marine environments -- a state-of-the-art 
report, 12:4247 (R;US) 
Cryogenics 
Cryogenic mechanical properties of Al-Cu-Li-Zr alloy 2090, 
12:4319 (BA;US) 
Deformation 
High-strain-rate deformation of FCC metals and alloys, 12:4354 
(BA;US) 
Diffasion 
The growth of intermetallic compounds at a copperniobium- 
titanium interface, 12:4315 (BA;US) 
Fabrication 
Production of high-conductivity, high-strength in situ Cu-Nb 
multifilamentary composite wire and strip, 12:4305 (BA;US) 
Fracture Properties 
Cryogenic mechanical properties of Al-Cu-Li-Zr alloy 2090, 
12:4319 (BA;US) 


metal transport in estuarine 





COPPER ALLOYS 
Grain Growth 


Grain Growth 
The growth of intermetallic compounds at a copperniobium- 
titanium interface, 12:4315 (BA;US) 
Mechanical Properties 
Production of high-conductivity, high-strength in situ Cu-Nb 
multifilamentary composite wire and strip, 12:4305 (BA;US) 
Mechanical Tests 
Cryogenic mechanical properties of Al-Cu-Li-Zr alloy 2090, 
12:4319 (BA;US) 
Strain Rate 
High-strain-rate deformation of FCC metals and alloys, 12:4354 
(BA;US) 
Stress Corrosion 
Environment-induced embrittlement: effects of impurity 
segregation and state of stress. Final report, July 1, 1981- 
November 30, 1985, 12:4268 (R;US) 
Superconductivity 
Production of high-conductivity, high-strength in situ Cu-Nb 
multifilamentary composite wire and strip, 12:4305 (BA;US) 
COPPER BASE ALLOYS 
See also CONSTANTAN 
Physical Properties 
De Haas-van Alphen study of LaCue, PrCus, NdCus and 
SmCue, 12:4258 (R;US) 
Heavy fermion state in CeCue, 12:4257 (R;US) 
COPPER IONS 
Excitation 
Excitation rate coefficient measurements of Cu XIII and Cu 
XVII ions, 12:6148 (J;US) 
COPPER SELENIDES 
Electrical Properties 
Growth and characterization of polycrystalline CulnSe. thin 
films, 12:3639 (J;CH) 
Fabrication 
Growth and characterization of polycrystalline CuInSe. thin 
films, 12:3639 (J;CH) 
Optical Properties 
Growth and characterization of polycrystalline CulnSe. thin 
films, 12:3639 (J;CH) 
COPPER VAPOR LASERS 
See GAS LASERS 
CORE CATCHERS 
Computerized Simulation 
Simulation of heat and mass transfer in molten core/concrete 
interactions, 12:3997 (J;US) 
CORES (REACTOR) 
See REACTOR CORES 
CORN STOVER 
See AGRICULTURAL WASTES 
CORONA (SOLAR) 
See SOLAR CORONA 
CORONARIES 
Computerized Tomography 
Angiography program at Stanford, 12:5554 (J;NL) 
CORROSION 
See also PITTING CORROSION 
Reviews 
Corrosion in seawater systems - the effects of chlorination, 
12:4297 (R;SE;In Swedish) 
CORROSION FATIGUE 
Research Programs 
Corrosion fatigue of small cracks: mechanics and chemistry. 
Progress report, 1 September 1985-31 August 1986, 12:4273 
(R;US) 
CORROSION INHIBITORS 
Comparative Evaluations 
Safety evaluation and risk assessment - Bycoguard MP-4S, 
12:5377 (R;SE) 
Environmental Effects 
Safety evaluation and risk assessment - Bycoguard MP-4S, 
12:5377 (R;SE) 
Risk Assessment 
Safety evaluation and risk assessment - Bycoguard MP-4S, 
12:5377 (R;SE) 
CORTEX (ADRENAL) 
See ADRENAL GLANDS 
CORTISOL 
See HYDROCORTISONE 
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COSMIC DUST 
Radiowave Radiation 
Repeated multiple-frequency VLA surveys of the rho ophiuchi 
cloud, 12:5702 (R;FR) 
COSMIC GAMMA BURSTS 


Model for the 5 March 1979 gamma-ray transient, 12:5835 
G;US) 
COSMIC NEUTRINOS 
Prior to July, 1975 information was indexed to NEUTRINOS. 
Interactions 
Calculation of atmospheric neutrino-induced backgrounds in a 
nucleon-decay search, 12:5891 (J;US) 
Neutral-Current Interactions 
Calculation of atmospheric neutrino-induced backgrounds in a 
nucleon-decay search, 12:5891 (J;US) 
Quasi-Elastic Scattering 
Calculation of atmospheric neutrino-induced backgrounds in a 
nucleon-decay search, 12:5891 (J;US) 
COSMIC PARTICLES 
See COSMIC RADIATION 
COSMIC RADIATION 
From sources other than the sun; not for SOLAR RADIATION. 
See also COSMIC NEUTRINOS 
Monitoring 
Solar-geophysical data Number 503, July 1986. Part 1 (prompt 
reports). Data for June 1986, May 1986 and late data, 
12:5769 (R;US) 
Threshold 
Procedure for estimating the changes in cosmic-ray cutoff 
rigidities and asymptotic directions at low and middle 
latitudes during periods of enhanced geomagnetic activity, 
12:5695 (R;US) 
COSMIC RADIO SOURCES 
See also BL LACERTAE OBJECTS 
H2 REGIONS 
QUASARS 
Flux Density 
Direct count determination of N(S) relation for extragalactic 
radio source observed at 25 MHz frequency, 12:5726 
(R;SU;In Russian) 
Spatial Distribution 
Direct count determination of N(S) relation for extragalactic 
radio source observed at 25 MHz frequency, 12:5726 
(R;SU;In Russian) 
Spectra 
Spectra of some radio sources from the UTR-2 radiotelescope 
sky survey in the declination range 52 deg-60 deg, 12:5725 
(R;SU;In Russian) 
COSMIC X-RAY SOURCES 
Binary Stars 
Discovery of rapid quasi-periodic oscillations in Scorpius X-1, 
12:5777 (J;US) 
COSMOGONY 
See COSMOLOGY 
COSMOLOGICAL MODELS 
Phase Transformations 
R? cosmology: Inflation without a phase transition, 12:5773 
(J;US) 
String Models 
Candidates for the inflaton field in superstring models, 12:5774 
(J;US) 


Candidates for the inflaton field in superstring models, 12:5774 
(J;US) 
COSMOLOGY 
Cosmological and astrophysical constraints on particle physics, 
12:5724 (R;XA) 
De Sitter Group 
On cosmological vacuum solutions in higher dimensional 
spacetime, 12:5771 (R;JP) 
Gauge Invariance 
Gauge-invariant tions in a universe with a collisionless 
gas and a fluid, 12:5772 (R;JP) 
Gravitational Fields 
Einstein-Kalb-Ramond cosmology, 12:5775 (J;US) 
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Metrics 
On cosmological vacuum solutions in higher dimensional 
spacetime, 12:5771 (R;JP) 
Neutrinos 
Reexamination of the cosmological bound to the number of 
neutrino flavors, 12:5941 (J;NL) 
Perturbation Theory 
Gauge-invariant ions in a universe with a collisionless 
gas and a fluid, 12:5772 (R;JP) 
Phase Transformations 
Cosmological phase transitions, 12:5722 (R;US) 
COSMOS 


See UNIVERSE 
COST BENEFIT ANALYSIS 
Factors of variance in calculating a discount rate for project 
analysis, 12:4038 (R;US) 
COULOMB IONIZATION 
Ionization produced by Coulomb forces between a projectile and 
the target. 
Three-Body Problem 
Coulomb three-body problem: the electron hydrogen system, 
12:5810 (R;AU) 
COUNTERFLOW COOLING TOWERS 
See COOLING TOWERS 
COUNTERS (RADIATION) 
See RADIATION DETECTORS 
COUNTING RATEMETERS 


Counting system for Nuclear Medicine, 12:5486 (RA;BR;In 
Portuguese) 
COUNTY BUILDINGS 
See PUBLIC BUILDINGS 
COUPLED CHANNEL THEORY 
Calculations 
Coupled channel formalism and ECIS programs, 12:6039 
(R;FR;In French) 
COUPLING CONSTANTS 
Lippmann-Schwinger Equation 
Renormalised 7 NN coupling constant and the P-wave phase 
shifts in the cloudy bag model, 12:5908 (R;AU) 
COURT BUILDINGS 
See PUBLIC BUILDINGS 
COW-MILKERS 
See RADIOISOTOPE GENERATORS 
CP INVARIANCE 


Breaking 
Prospects of observing CP violation in bottom and charm 
decays, 12:5925 (R;US) 
CRACK GROWTH 
See CRACK PROPAGATION 
CRACK PROPAGATION 
Internal variable based models for elevated temperature fatigue 
and deformation. Annual progress report and summary of 
future research, February 1, 1985-January 31, 1986, 12:4272 
(R;US) 
CRESOLS 


ion 
Land disposal and spill site environments, 12:5312 (RA;US) 
CRESYLIC ACID 
See CRESOLS 
CRITICAL HEAT FLOW 
See DEPARTURE NUCLEATE BOILING 
CRITICAL HEAT FLUX 
Mathematical Models 
Application of the Bowring correlation for calculating the 
critical heat flux, 12:4649 (RA;BR;In Portuguese) 
CRITICALITY 
Calculation Methods 
Calculations of criticality and neutron flux density distribution 
of selected LR-O cores for reactor start-up and preparation 
of experiments, 12:3906 (RA;CS;In Czech) 
CRITICALITY ACCIDENTS 
See CRITICALITY 
RADIATION ACCIDENTS 
CROPS 
Drying 
Energy saving in grain harvesting, 12:4201 (R;FI;In Finnish) 


Harvesting 
Energy saving in grain harvesting, 12:4201 (R;FI;In Finnish) 
Productivity 


Remote sensing and crop production forecasting in Italy - 
some technical aspects, 12:5290 (RA;US) 
Value of direct observations of crop canopies for indicating 
growing conditions and yield, 12:5281 (RA;US) 
Remote Sensing 
Crop identification and area estimation: an approach to 
evaluate Argentine main crop areas using Landsat data, 
12:5280 (RA;US) 
Evaluation and use of satellite products for agricultural 
assessments, 12:5296 (RA;US) 
Remote sensing and crop production forecasting in Italy - 
some technical aspects, 12:5290 (RA;US) 
Remote sensing and crop production forecasting in Italy results 
and future programs, 12:5305 (RA;US) 
SKYEYE - an operational system for crop condition 
monitoring from Landsat images, 12:5336 (RA;US) 
TM vs MSS data for crop area estimation, 12:5264 (RA;US) 
CROSSED BEAMS 
See COLLIDING BEAMS 
CROSSFLOW COOLING TOWERS 
See COOLING TOWERS 
CROSSROADS PROJECT 
Operation Crossroads. Effects of an atomic bomb explosion on 
corn seeds. Appendix No. 9 to Final report, 12:5059 (R;US) 
Operation Crossroads. A comparison of the effects of test 
ABLE atomic bomb ionizing radiation and x rays on seeds 
of barley, wheat, and oats. Appendix No. 25 to Final report, 
12:5060 (R;US) 
Reviews 
Operation Crossroads. Chronological history of the activities 
of the Director of Ship Material Joint Task Force One 
aboard the USS Reclaimer (ARS42) during Test Baker. 
Report for 24-31 July 1946, 12:5061 (R;US) 
CROWN ETHERS 
See POLYETHYLENE GLYCOLS 
CRUDE OIL 
See PETROLEUM 
CRYOGENICS 
Engineering 
Advances in cryogenic engineering: Vol. 31, 12:4579 (B;US) 
Meetings 
Advances in cryogenic engineering: Vol. 31, 12:4579 (B;US) 
Temperature Measurement 
A thin film amorphous semiconductor temperature sensor, 
12:4580 (BA;US) 
Uses 
Advances in cryogenic engineering: Vol. 31, 12:4579 (B;US) 
Cryogenic strain gage techniques used in force balance design 
for the National Transonic Facility, 12:4571 (R;US) 
CRYSTAL DEFECTS 
Crystal Models 
Computer modeling of cracks, 12:4243 (BA;US) 
Meetings 
Advanced photon and particle techniques for the 
characterization of defects in solids; Proceedings of the 
Symposium, Boston, MA, November 27-29, 1984, 12:4361 
(B;US) 
Ultrasonic Testing 
Apparatus and technique for reconstruction of flaws using 
model-based elastic wave inverse ultrasonic scattering, 
12:4672 (J;US) 
CRYSTAL LATTICES 
See also BETA-W LATTICES 
Crack Propagation 
Computer modeling of cracks, 12:4243 (BA;US) 
Crystal Models 
Simulation of lattice damage due to dynamic loading, 12:6093 
(BA;US) 


Simulation of lattice damage due to dynamic loading, 12:6093 
(BA;US) 


Computer modeling of cracks, 12:4243 (BA;US) 








CRYSTAL LATTICES 
Elasticity 


Elasticity 
Computer modeling of cracks, 12:4243 (BA;US) 
Pressure Effects 
Simulation of lattice damage due to dynamic loading, 12:6093 
(BA;US) 
Shock Waves 
Simulation of lattice damage due to dynamic loading, 12:6093 
(BA;US) 
Strains 
Computer modeling of cracks, 12:4243 (BA;US) 
Simulation of lattice damage due to dynamic loading, 12:6093 
(BA;US) 
CRYSTALLINE LENS 
Biological Radiation Effects 
Microwave-induced cataracts of the eye lens. strategies for 
modeling and prevention in vitro and in vivo. Annual 
summary report, 1 June 1982-30 May 1983, 12:5667 (R;US) 
CRYSTALLOGRAPHY 
Electron Diffraction 
New system for LEED intensity measurements using a real- 
time digital video processor, 12:4671 (J;US) 
CRYSTALS 
See also IONIC CRYSTALS 
Chemical Preparation 
Chemical synthesis of thin films and supported crystals by 
oxidation of zintl anions, 12:4431 (P;US) 
Neutron Diffraction 
Theory of neutron-acoustic and neutron magnetic resonances, 
12:4414 (R;SU;In Russian) 
CT SCANNING 
; See CAT SCANNING 
CULTURES (CELLS) 
See CELL CULTURES 


Adsorption 
Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Second quarterly report, 
December 1, 1984-February 28, 1985, 12:3304 (R;US) 
Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Third quarterly report, February- 
May 1985, 12:3305 (R;US) 
Adsorption Heat 
Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Second quarterly report, 
December 1, 1984-February 28, 1985, 12:3304 (R;US) 
Fundamental approach to characterization and processing of 


coal-derived-liquid (CDL). Third quarterly report, February- 


May 1985, 12:3305 (R;US) 
Entropy 
Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Second quarterly report, 
December 1, 1984-February 28, 1985, 12:3304 (R;US) 
Fundamental approach to characterization and processing of 


coal-derived-liquid (CDL). Third quarterly report, February- 


May 1985, 12:3305 (R;US) 
CUMULATIVE EFFECT 
See PARTICLE PRODUCTION 
CURIUM COMPOUNDS 
Magnetic Properties 
Magnetic measurements of the transuranium elements. Progress 
report, January 1-December 31, 1986, 12:4527 (R;US) 
CURRENT-DRIVE HEATING 
Oscillators 


Design, construction, and electrical test results of dual phase 
controlled multi-megawatt oscillators for “oscillating field 
current drive” on ZT40M, 12:6268 (BA;US) 

CURRENTS (ELECTRIC) 
See ELECTRIC CURRENTS 
CUSHING SYNDROME 
Diagnosis 

Sensibility and specification of the rapid test of depression with 
dexamethasone (1 mg,oral) in Cushing Syndrome diagnosis, 
12:5533 (RA;BR;In Portuguese) 

CUTTING TOOLS 

Diamond tool wear vs cutting distance on electroless nickel 

mirrors, 12:4560 (R;US) 
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Coatings 
Characterization of hard nitride and carbide titanium and 
zirconium coatings on high-speed steel cutting tool inserts, 
12:4379 (J; us) 
CYANIDES 
Specific compounds, except those of significance to energy research 
and development, should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 
Crystal Structure 
Solid-strate structure and solution equilibria of 
cyano(triethylphosphine)gold(I), 12:4492 (J;US) 


Solid-strate structure and solution equilibria of 
cyano(triethylphosphine)gold(I), 12:4492 (J;US) 
CYCLIC ACCELERATORS 
See also BETATRONS 
BEVALAC 
CYCLOTRONS 
SYNCHROTRONS 


C Codes 
An ion ring accelerator with plasma neutralization, 12:4833 
(BA;US) 
Computerized Simulation 
An ion ring accelerator with plasma neutralization, 12:4833 
(BA;US) 
L Codes 
An ion ring accelerator with plasma neutralization, 12:4833 
(BA;US) 
CYCLOALKENES 
H 
Catalytic methods for improved coal liquefaction and 
hydrotreating. Quarterly report No. 4, June 23-September 


22, 1986 (Cyclohexene), 12:3310 (R;US) 
CYCLOHEXANE 


Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Second quarterly report, 
December 1, 1984-February 28, 1985, 12:3304 (R;US) 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Third quarterly report, February- 
May 1985, 12:3305 (R;US) 

Adsorption Heat 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Second quarterly report, 
December 1, 1984-February 28, 1985, 12:3304 (R;US) 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Third quarterly report, February- 
May 1985, 12:3305 (R;US) 

Entropy 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Second quarterly report, 
December 1, 1984-February 28, 1985, 12:3304 (R;US) 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Third quarterly report, February- 
May 1985, 12:3305 (R;US) 

CYCLOTRONS 
See also ISOCHRONOUS CYCLOTRONS 
MICROTRONS 
VARIABLE ENERGY CYCLOTRONS 


Beam Injection 
Preliminary study of a Pabot inflector for axial injection in a 
cyclotron, 12:4804 (R;FR;In French) 
Design 
Acceleration system for the RCNP ring cyclotron, 12:4786 
(RA;US) 
Compact superconducting cyclotrons for neutron therapy, 
12: 4745 (RA;US) 
design for a 30 MeV, 500 pA H™ cyclotron, 
12:4752 (RA;US) 
Superconducting separated orbit cyclotron Tritron, 12:4756 
(RA;US) 
University of Manitoba Cyclotron Facility, 12:4757 (RA;US) 
Performance 


University of Manitoba Cyclotron Facility, 12:4757 (RA;US) 
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RF Systems 
Implementation of a new RF system for the University of 
Manitoba cyclotron, 12:4699 (RA;US) 
CYLINDRICAL PARABOLIC COLLECTORS 
See PARABOLIC TROUGH COLLECTORS 
CYSTEINE 
Response Modifying Factors 
Toxicity, distribution, and elimination of thiol complexes of 
methylmercury after intracerebral injection, 12:5652 (J;US) 
CZECHOSLOVAKIA 
Energy Policy 
Development of Czechoslovak nuclear power complex, 
12:3723 (RA;CS;In Slovak) 
Light water reactor power plants in prospective power balance 
of Czechoslovakia, 12:3760 (RA;CS;In Czech) 
Nuclear Power Plants 
Development of Czechoslovak nuclear power complex, 
12:3723 (RA;CS;In Slovak) 
Light water reactor power plants in prospective power balance 
of Czechoslovakia, 12:3760 (RA;CS;In Czech) 


D MESONS 
Prior to Jan. 1985 this information was indexed with the 
descriptor D-1865 RESONANCES. 
Particle Decay 
Search for wrong sign D° decays with the HRS detector, 
12:5876 (R;US) 
Production 


Characteristics of charm production by 400-GeV protons, 
12:5893 (J;US) 
Decay 


Lepage-Brodsky approach to semi-leptonic D decay, 12:5911 
(R;XA) 
Weak Particle Decay 
of observing CP violation in bottom and charm 
decays, 12:5925 (R;US) 
D PLUS RESONANCES 
See D MESONS 
D ZERO RESONANCES 
See D MESONS 
D-1865 RESONANCES 
See D MESONS 
DAMS 
Sites 
Overhill Cherokee archaeology at Chota-Tanasee, 12:6302 
(R;US) 
DATA ACQUISITION SYSTEMS 
Accuracy 


A precision cryogenic temperature data acquisition system, 

12:4581 (BA;US) 
Comparative Evaluations 

Comparative mineral exploration in the eastern desert of Egypt 
between latitudes 24°N and 26°N by remote sensing and 
other techniques, 12:5675 (RA;US) 

Registration and classification of SIR-A, SEASAT and 
LANDSAT MSS data over Monastir (Tunisia), 12:5272 
(RA;US) 

DEC Computers 

Data acquisition system using a VAX-11/780 computer, 1. 
BDDRIVER, a driver program for the MBD-11, and basic 
FORTRAN subroutines, 12:6363 (R;JP;In Japanese) 


A multi-GHz multi-channel photonic analog data recording 
system, 12:5049 (BA;US) 

A precision cryogenic temperature data acquisition system, 
12:4581 (BA;US) 

Flexible multispectral linear array (MLA) sensors for Landsat 
applications, 12:5028 (RA;US) 

SKYEYE - an operational system for crop condition 
monitoring from Landsat images, 12:5336 (RA;US) 

Tropical Earth Resources Satellite (TERS), 12:5155 (RA;US) 


DECALSO 
Molecular Weight 


United State Coast Guard acquisition of remote sensing 
capability for ocean surveillance, 12:3383 (RA;US) 


Proposal and verification of digital densitometer- 
microcomputer interface for data colletion, 12:4991 
(RA;BR;In Portuguese) 

Feasibility Studies 
Tropical Earth Resources Satellite (TERS), 12:5155 (RA;US) 
Performance 

A multi-GHz multi-channel photonic analog data recording 

system, 12:5049 (BA;US) 
Uses 

Application of remotely sensed digital data and a geographic 
information system in the national wildlife refuge planning 
process in Alaska, 12:5267 (RA;US) 

Flexible multispectral linear array (MLA) sensors for Landsat 
applications, 12:5028 (RA;US) 

TM vs MSS data for crop area estimation, 12:5264 (RA;US) 

DATA ANALYSIS 

Survey-tutorial on multiple comparison procedures, 12:6299 

(R;US) 
Corrections 
Multitemporal data analysis by extended radiometric 
correction, 12:5337 (RA;US) 
DATA BASE MANAGEMENT 
Parallel Processing 
Main memory database algorithms for multiprocessors, 12:6375 
(R;US) 
DATA DISPLAY DEVICES 
See DISPLAY DEVICES 
DATA DISPLAY SYSTEMS 
See DISPLAY DEVICES 
DATA PROCESSING 
Manipulation of unit facts. 
Counting Techniques 
Noise and pileup suppression by digital signal processing, 
12:6379 (J;NL) 
DATA PROCESSORS 
See DIGITAL COMPUTERS 
DATA STORAGE DEVICES 
See MEMORY DEVICES 
DATA TRANSMISSION 

Representation and compression of facsimile and graphics data, 
12:6391 (R;US) 

DATA TRANSMISSION SYSTEMS 


Improvement of the connections reliability in a local 
communication system, 12:3874 (RA;XA;In French) 
Safety 
Improvement of the connections reliability in a local 
communication system, 12:3874 (RA;XA;In French) 
DAUGHTER PRODUCTS 
Measuring Instruments 
Field study of indoor average radon-daughter estimation 
methods, 12:3533 (R;US) 
DEBRIS (NUCLEAR) 
See FISSION PRODUCTS 
DECAHYDRONAPHTHALENE 
See DECALIN 
DECALIN 
Adsorption Heat 
Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Sixth quarterly report, December 
1985-February 1986, 12:3307 (R;US) 
Entropy 
Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Sixth quarterly report, December 
1985-February 1986, 12:3307 (R;US) 
Molecular Weight 
Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Sixth quarterly report, December 
1985-February 1986, 12:3307 (R;US) 
DECALSO 
See ION EXCHANGE MATERIALS 








DECANE 
Adsorption 


DECANE 
Adsorption 
Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Third quarterly report, February- 
May 1985, 12:3305 (R;US) 
Adsorption Heat 
Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Third quarterly report, February- 
May 1985, 12:3305 (R;US) 


Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Third quarterly report, February- 
May 1985, 12:3305 (R;US) 

DECAY 
For nuclear or particle decay only. 
Coincidence Methods 
Kinematic coincidence technique to identify y-decaying highly 
excited states in light nuclei, 12:5988 (R;AU) 
DECAY PRODUCTS 
See DAUGHTER PRODUCTS 
DECISION MAKING 

Foundations of decision analysis: a simplified exposition, 

12:6323 (R;US) 
Mathematical Models 

New methodology for modeling National Command Level 
decision making in war games and simulations. Interim 
report, 12:6311 (R;US) 

DECONTAMINATION 

Operation Ranger. Informal report, 12:5070 (R;US) 

US Army RADCON/ALPHA Team field-training exercise, 
1985. Final report, 12:4525 (R;US) 

DECONTAMINATION FACTOR 
See DECONTAMINATION 
DEER 
Population Density 

Deer census using a multispectral linear array instrument, 

12:5276 (RA;US) 
Remote Sensing 
Deer census using a multispectral linear array instrument, 
12:5276 (RA;US) 
DEFENSE 
See NATIONAL DEFENSE 
DEFORMATION 
Cracks 

Thermodynamic characterization of microcrack dependent 

material response properties, 12:4242 (R;US) 
Mathematical Models 

Internal variable based models for elevated temperature fatigue 
and deformation. Annual progress report and summary of 
future research, February 1, 1985-January 31, 1986, 12:4272 
(R;US) 

DEFORMED NUCLEI 
Energy Levels 
Focusing properties of the deformed single particle potential, 
12:6045 (R;FR) 
DEGRADATION (NUCLEAR) 
See DECAY 
DELAYED RADIATION INJURIES 
See RADIATION INJURIES 
DELBRUECK SCATTERING 
Electric Fields 
Photon splitting in the fields of crystallographic axes and 
planes, 12:5954 (R;SU) 
DELTA RESONANCES (MESON) 
See MESON RESONANCES 
DENITRIFICATION 
Catalysts 

Catalytic methods for improved coal liquefaction and 
hydrotreating. Quarterly report No. 4, June 23-September 
22, 1986, 12:3310 (R;US) 

Composite-bed reactor for upgrading coal-derived liquids: 
Annual report, October 1, 1984-March 31, 1986, 12:3303 
(R;US) 

Regioselective reduction of polynuclear heteroaromatics 
catalyzed by transition metal complexes and 
hydrodenitrogenation chemistry, 12:4488 (R;US) 
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DENMARK 
Carbonate Rocks 
Aabenraa-1. Zechstein project. On the sedimentology and 
diagenesis of the basal Zechstein carbonate unit in the 
Aabenraa-1 well, Denmark, 12:3362 (R;DK) 
Geologic Formations 
Aabenraa-1. Zechstein project. On the sedimentology and 
diagenesis of the basal Zechstein carbonate unit in the 
Aabenraa-1 well, Denmark, 12:3362 (R;DK) 
Meteorology 
Danish test reference year, TRY. Meteorological data for 
HVAC and energy, 12:5159 (R;DK) 
Solar Heating Systems 
Solar energy activities in Denmark, 12:4082 (RA;DK) 
DENSIMETERS 
Algorithms 
Density meter algorithm and system for estimating 
sampling/mixing uncertainty, 12:3433 (J;US) 
Computerized Control Systems 
Density meter algorithm and system for esti 
sampling/mixing uncertainty, 12:3433 (J;US) 
DENSITOMETERS 
Design 
Instrumentation and control for fossil energy. Annual report, 
FY 1985, 12:3288 (R;US) 


Proposal and verification of digital densitometer- 
microcomputer interface for data colletion, 12:4991 
(RA;BR;In Portuguese) 

DENTISTRY 
Thermoluminescent Dosemeters 

Dosimetry of accidents using thermoluminescence of dental 

restorative porcelains, 12:4989 (RA;BR;In Portuguese) 
DEOXYCYTIDINURIA 


See URINE 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 
DEPARTMENT OF DEFENSE 
See US DOD 
DEPARTURE NUCLEATE BOILING 
Nuclear Data Collections 
Data bank of experimental values of boiling crisis in steady- 
state conditions, 12:4655 (RA;CS;In Czech) 
Simulation 
Problems of model research in boiling crisis, 12:4653 
(RA;CS;In Czech) 
DEPLETED URANIUM 
Accounting 
Uranium accountancy in Atomic Vapor Laser Isotope 
Separation, 12:3426 (J;US) 
Inventories 
Uranium accountancy in Atomic Vapor Laser Isotope 
Separation, 12:3426 (J;US) 
DEPLETION (NUCLEAR FUELS) 
See BURNUP 
DEPOSITS 
Mechanical 
Fundamental studies of the mechanisms of slag deposit 
formation, 12:3354 (R;US) 
Microstructure 
Fundamental studies of the mechanisms of slag deposit 
formation, 12:3354 (R;US) 


Fundamental studies of the mechanisms of slag deposit 
formation, 12:3354 (R;US) 


Fundamental studies of the mechanisms of slag deposit 
formation, 12:3354 (R;US) 
DEPOSITS (GEOLOGICAL) 
See GEOLOGIC DEPOSITS 
DESERTRON 


See SUPERCONDUCZ::'G SUPER COLLIDER 





DESIGN BASIS ACCIDENTS 
Spatial Dose Distributions 
SPEEDI: a computer code system for the real-time prediction 
of radiation dose to the public due to an accidental release, 
12:6360 (R;JP) 
DESOXYRIBONUCLEIC ACID 
See DNA 
DETECTION (NUCLEAR EXPLOSIONS) 
See NUCLEAR EXPLOSION DETECTION 
DETECTORS (RADIATION) 
See RADIATION DETECTORS 
DETONATIONS 
Reaction Kinetics 
Introduction to combustion theory, 12:4542 (R;US) 
DETONATORS 


Status of MC3866 ring cutter development, 12:5056 (R;US) 
DEUTERIUM 


Chemical Reaction Kinetics 
Reaction of methanol with Cu(111) and Cu(111) + O(ads), 
12:4468 (R;US) 
Thermally activated magnesium oxide as a selective 
deuteration catalyst under mild conditions, 12:4467 (R;US) 
Equilibrium 
Preparation of low HD contamination cells for the 
measurement of the triple point temperature of n-D2, 12:4582 
(BA;US) 
Isotope Effects 
Reaction of methanol with Cu(111) and Cu(111) + O(ads), 
12:4468 (R;US) 
Isotopic Exchange 
Thermally activated magnesium oxide as a selective 
deuteration catalyst under mild conditions, 12:4467 (R;US) 
Sample Preparation 
Preparation of low HD contamination cells for the 
measurement of the triple point temperature of n-D2, 12:4582 
(BA;US) 
Temperature Measurement 
Preparation of low HD contamination cells for the 
measurement of the triple point temperature of n-D2, 12:4582 
(BA;US) 
DEUTERIUM COMPOUNDS 
Affinity 
Photoelectron spectroscopy of SiHs~ and SiD3~, 12:4474 
(J;US) 
Molecular Structure 
Photoelectron spectroscopy of SiHs~ and SiDs~, 12:4474 
GJ;US) 
Nuclear Magnetic Resonance 
Determination of dipole-dipole couplings in oriented n-hexane 
by two-dimensional NMR, 12:4495 (J;US) 
DEUTERIUM HYDRIDE 
See HYDROGEN DEUTERIDE 
DEUTERIUM OXIDES 
See HEAVY WATER 
DEUTERIUM TARGET 
Elastic Scattering 
Los Alamos experiments on the few nucleon systems, 12:5975 
(R;US) 
Pion Plus Reactions 
Los Alamos experiments on the few nucleon systems, 12:5975 
(R;US) 
Polarized Targets 
Analyzing powers and proton spin transfer coefficients in the 
elastic scattering of 800 MeV polarized protons from an L- 
type polarized deuteron target at small momentum transfers, 
12:5979 (R;US) 
Proton Reactions 
Analyzing powers and proton spin transfer coefficients in the 
elastic scattering of 800 MeV polarized protons from an L- 
type polarized deuteron target at small momentum transfers, 
12:5979 (R;US) 
Multiquark freedom degrees in cumulative hadron-nucleus 
reactions, 12:5977 (R;SU;In Russian) 
DEUTERIUM-LITHIUM HIGH FLUX NEUTRON SOURC 
See NEUTRON SOURCE FACILITIES 


DIAPHRAGMS (THERMONUCLEAR DEVICE) 
Cutting Toois 


DEUTERON REACTIONS 
Breakup Reactions 
Few-channel models of nuclear reactions: Three-body model 
for deuteron elastic scattering and breakup, 12:6053 (J;US) 
Cross Sections 
Comment on the 7Be(p,)*B cross section and the solar 
neutrino problem, 12:5701 (R;AU) 
Elastic Scattering 
Few-channel models of nuclear reactions: Three-body model 
for deuteron elastic scattering and breakup, 12:6053 (J;US) 
Muon-Catalyzed Fusion 
Detuning reduction of muon sticking in resonant muon- 
catalyzed d-t fusion, 12:5980 (J;US) 
DEUTERON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
DEUTERON REACTIONS 
DEUTERONS 
Particle Production 


Cross sections of the 90-250 MeV deuteron production in the 
reactions of pA — dX at 1-9 GeV/c; 7(+)A — dX at 1-6 
GeV/c; w(-)A — dX at 1.4 and 5 GeV/c, 12:5983 (R;SU;In 
Russian) 

DEVELOPING COUNTRIES 
See also ALGERIA 
ARGENTINA 
BRAZIL 
CZECHOSLOVAKIA 
EGYPTIAN ARAB REPUBLIC 
GREECE 
INDIA 
PARAGUAY 
PERU 
THAILAND 
TUNISIA 
TURKEY 
ZAIRE REPUBLIC 
BIOGAS Process 

Bioenergy systems report. April 1984: innovations in biogas 

systems and technology, 12:3629 (R;US) 
Drainage 

Low flush volume W.C. design for developing countries, 

12:4133 (RA;DK) 
Energy Conservation 

Industrial energy rationalization in developing countries, 

12:4198 (R;US) 
Industry 
Industrial energy rationalization in developing countries, 
12:4198 (R;US) 
DEVICES 
See EQUIPMENT 
DEVOLATILIZATION 
Mathematical Models 
Fundamental mechanisms of coal gasification. Quarterly 
technical progress report, 12:3298 (R;US) 
DEVONIAN SHALES 
See BLACK SHALES 
DEWATERING 
See WATER REMOVAL 
DIABETES MELLITUS 
Disease Incidence 
Diabetes mellitus in acromegaly: incidence and risk factors in 
57 patients, 12:5574 (RA;BR;In Portuguese) 
DIAGNOSTIC TECHNIQUES 
See also BIOMEDICAL RADIOGRAPHY 
TOMOGRAPHY 
Equipment 
Utilization and development of the portable prototype 
equipment of lung inhalation with radioactive aerosols, 
12:5491 (RA;BR;In Portuguese) 
DIAMONDS 
Cutting Tools 

Diamond tool wear vs cutting distance on electroless nickel 
mirrors, 12:4560 (R;US) 

DIAPHRAGMS (THERMONUCLEAR DEVICE) 
See LIMITERS 








DIATOMACEOUS EARTH 
Scanning Electron 


DIATOMACEOUS EARTH 
Electron Microscopy 
Use of solid collectors for the control of emissions in advanced 
coal conversion processes. Progress report, April-June 1985, 
12:3326 (R;US) 


Use of solid collectors for the control of emissions in advanced 
coal conversion processes. Progress report, April-June 1985, 
12:3326 (R;US) 

DICARBOXYLIC ACIDS 
See also OXALIC ACID 


Metal ion complexation by ionizable crown ethers, 12:4440 

(R;US) 
DIELECTRIC MATERIALS 
See also ANTIFERROELECTRIC MATERIALS 
Ablation 

Radiation induced ablation rate for various railgun materials, 

12:4241 (R;US) 
Collisions 


Electron excitation of dielectric wedges, 12:5799 (RA;US) 
DIELECTRIC PROPERTIES 
Mathematical Models 
Inelastic response in inhomogeneous many-electron system, 
12:5819 (RA;JP) 
Stopping Power 
Inelastic response in inhomogeneous many-electron system, 
12:5819 (RA;JP) 
DIELECTRICS 
See DIELECTRIC MATERIALS 
DIESEL ENGINES 
Alcohol Fuels 
Final report on the research project on alcohols as diesel fuel, 
12:4224 (R;FI;In Finnish) 
Multifuel ability of a diesel engine with double injection 
system, 12:4225 (R;FI;In Finnish) 
Control Systems 
Modelling of nuclear power plant control and instrumentation 
elements for automatic disturbance and reliability analysis. 
Final report for the period 1 August 1982-31 August 1985, 
12:3859 (R;XA) 
Exhaust Gases 
Clean-burning diesel engines. Interim report, June-December 
1985 on Phase 3, 12:4221 (R;US) 
Fuel Injection Systems 
Multifuel ability of a diesel engine with double injection 
system, 12:4225 (R;FI;In Finnish) 
Producer gas equipment in internal combustion engines in 
agriculture, 12:4205 (R;FI;In Finnish) 
Oils 


Mutagenicity of used crankcase oils from diesel and spark 
ignition automobiles, 12:5649 (J;US) 
Testing 
Final report on the research project on alcohols as diesel fuel, 
12:4224 (R;FI;In Finnish) 
DIESEL FUELS 
Antiknock Ratings 
Development of referee fuels for improved Army multifuel 
engine design. Interim report, 1 January 1981-31 December 
1985, 12:3373 (R;US) 


Gum and deposit formation from jet-turbine and diesel fuels at 
130C, 12:3374 (R;US) 
Gums 
Gum and deposit formation from jet-turbine and diesel fuels at 
130C, 12:3374 (R;US) 
DIESEL OIL (FRACTION) 
See DIESEL FUELS 
DIFFERENTIAL EQUATIONS 
See also NEUTRON DIFFUSION EQUATION 
Numerical Solution 
Second order backward differentiation formula is 
unconditionally zero-stable, 12:6334 (R;US) 
Three-dimensional inverse scattering, 12:6359 (R;US) 
DIFFRACTION (ELECTRON) 
See ELECTRON DIFFRACTION 
DIFFRACTION (X-RAY) 
See X-RAY DIFFRACTION 
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DIFFUSION 
Solutions 
Complexity and the relaxation of hierarchical structures, 
12:6109 (J;US) 
Mathematical Models 
Atmospheric dispersion of large scale spills, 12:5227 (R;US) 


Trajectory uncertainty in long-range dispersion estimates, 
12:5157 (R;US) 


DIGESTER GAS 
See METHANE 

DIGITAL COMPUTERS 
See also SUPERCOMPUTERS 


Languages 
Application of Ada higher-order language to guidance and 
control. Lecture series, 12:6316 (R;US) 
DIGITAL SYSTEMS 
Image Processing 
Digital mosaic processing, 12:5293 (RA;US) 
1-DIMENSIONAL CALCULATIONS 
See ONE-DIMENSIONAL CALCULATIONS 
3-DIMENSIONAL CALCULATIONS 
See THREE-DIMENSIONAL CALCULATIONS 
DIMETHYLBENZENES 
See XYLENES 
DIODE TUBES 
See also THERMIONIC DIODES 
Inertial Confinement 
Operation at high voltage and power brightness of ion beam 
on conical pinched electron beam diode, 12:6242 (RA;JP) 
DIOXIN 
Air Pollution 
National dioxin study Tier 4 - combustion sources: final 
literature review. Final report, 12:5196 (R;US) 
DIPHENYL KETONE 
See BENZOPHENONE 
1,2-DIPHENYLETHANE 
See BIBENZYL 
DIPLOCOCCUS PNEUMONIAE 
See PNEUMOCOCCUS 
DIRAC MONOPOLES 
See MAGNETIC MONOPOLES 
DIRECT GAIN SYSTEMS 
Prior to September 1980 HEAT GAIN was used to index this 
concept. 
Solar Fraction 
uses solar systems performance in West Germany, 12:3662 





Integrated Emergency Management Information System 
(EMIS), 12:6380 (BA;US) 
Plans 


Integrated Emergency Management Information System 
(EMIS), 12:6380 (BA;US) 
Information Systems 
Integrated Emergency Management Information System 
(IEMIS), 12:6380 (BA;US) 
DISCHARGES (WASTES) 
See WASTE DISPOSAL 
DISCHARGING (REACTOR) 
See REACTOR FUELING 
DISINTEGRATION (NUCLEAR) 
See DECAY 
DISKS (MAGNETIC) 
See MAGNETIC DISKS 
DISLOCATIONS 
See also EDGE DISLOCATIONS 
Crystal Models 
Constitutive relation for 6061T6 aluminum under shock loading 
conditions, 12:4321 (BA;US) 


Analysis of dislocation kinetics across shocks, 12:4436 (BA;US) 
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Viscous Flow 
Constitutive relation for 6061T6 aluminum under shock loading 
conditions, 12:4321 (BA;US) 
DISMANTLING (FUEL ASSEMBLY) 
See FUEL ASSEMBLY DISMANTLING 
DISPLAY DEVICES 
Evaluation 
Methodologies for the evaluation of CRT displays, 12:3855 
(R;US) 
DISPOSAL (WASTES) 
See WASTE DISPOSAL 
DISSOLVED OXYGEN 
See OXYGEN 
DISTILLATE FUEL 
See HEATING OILS 
DISTILLATE FUEL OIL 
See HEATING OILS 
DISTILLATES 
Adsorption Heat 
Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Sixth quarterly report, December 
1985-February 1986 (Distillate from SRC-II coal liquids), 
12:3307 ("US) 
Entropy 
Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Sixth quarterly report, December 
1985-February 1986 (Distillate from SRC-II coal liquids), 
12:3307 (R;US) 
DISTILLATION EQUIPMENT 
Specifications 
Vacuum distillator for determining the presence of oxygen in 
sodium, 12:4566 (RA;BR;In Portuguese) 
Vacuum Systems 
Vacuum distillator for determining the presence of oxygen in 
sodium, 12:4566 (RA;BR;In Portuguese) 
DISTRIBUTION FACTOR (RAD DOSES) 
See SPATIAL DOSE DISTRIBUTIONS 
DISTRICT HEATING 
See also SOLAR DISTRICT HEATING 
Capacity 
Dimensioning basics and methods for central heating system 
using indigenous fuels. Guide, for dimensioning, 12:4216 
(R;FI;In Finnish) 


Efficiency 
CWF firing, 12:4218 (R;SE;In Swedish) 
Feasibility Studies 
Municipality of Serres, Greece. Feasibility study for a district 
heating system using locally-produced lignite, 12:4059 
(R;FR;In English and Italian) 
Heat Pumps 
Heat pumps in district heating. The potential of heat pumps 
utilizing waste heat from municipal sewage water treatment 
plants and industrial plants in Finland, 12:4217 (R;FI;In 
Finnish) 
Medium Temperature 
Solar energy for district heating of new housing areas, 12:4209 
(RA;DK) 


Dimensioning basics and methods for central heating system 
using indigenous fuels. Guide, for dimensioning, 12:4216 
(R;FI,In Finnish) 

Waste Heat Utilization 

Heat pumps in district heating. The potential of heat pumps 
utilizing waste heat from municipal sewage water treatment 
plants and industrial plants in Finland, 12:4217 (R;FI;In 
Finnish) 

DISTRICT OF COLUMBIA 
See WASHINGTON DC 
DIVERTORS 
Thermodynamics 

Transient temperature response of in-vessel components due to 
pulsed operation in tokamak Fusion Experimental Reactor 
(FER), 12:6256 (R;JP;In Japanese) 

DIVING OPERATIONS 
Physiology 

Dysbaric gas bubble disease in dogs. IV. Acclimatization to 

diving, 12:5577 (R;US) 


DJIBOUTI 
Formerly AFARS AND ISSAS. Material published before 1981 
would be so indexed. 
Buildings 
Reducing energy consumption in buildings: the potential for 
conservation in djibouti, 12:4150 (R;US) 
DNA 


Cytological Techniques 


Convention on nomenclature for DNA cytometry, 12:5456 
(J;US) 


Differentiation of Leishmania species and strains by analysis of 
restriction endonuclease-produced kinetoplast DNA 
fragments and DNA-DNA hybridization with **P-kDNA 
from type isolates, 12:5438 (RA;XA) 

Hi 

Differentiation of Leishmania species and strains by analysis of 
restriction endonuclease-produced kinetoplast DNA 
fragments and DNA-DNA hybridization with **7P-kDNA 
from type isolates, 12:5438 (RA;XA) 

Purification 


New and rapid procedure for the isolation of ultra-high 
molecular weight eukaryotic DNA, 12:5442 (J;US) 


Differentiation of Leishmania species and strains by analysis of 
restriction endonuclease-produced kinetoplast DNA 
fragments and DNA-DNA hybridization with **?P-kDNA 
from type isolates, 12:5438 (RA;XA) 

DNB 
See DEPARTURE NUCLEATE BOILING 
DODECANE 


Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Fifth quarterly report, 
September-November 1985, 12:3306 (R;US) 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Third quarterly report, February- 
May 1985, 12:3305 (R;US) 

Adsorption Heat 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Sixth quarterly report, December 
1985-February 1986, 12:3307 (R;US) 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Third quarterly report, February- 
May 1985, 12:3305 (R;US) 

Diffusion 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Fifth quarterly report, 
September-November 1985, 12:3306 (R;US) 

Entropy 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Sixth quarterly report, December 
1985-February 1986, 12:3307 (R;US) 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Third quarterly report, February- 
May 1985, 12:3305 (R;US) 

Molecular Weight 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Sixth quarterly report, December 
1985-February 1986, 12:3307 (R;US) 

DOLOMITE 
Porosity 

Two-well recirculation tracer tests at the H-2 hydropad, Waste 
Isolation Pilot Plant (WIPP), southeastern New Mexico, 
12:5685 (R;US) 

DOMESTIC WASTES 

See MUNICIPAL WASTES 
DOMINIC PROJECT 

See also SWORDFISH EVENT 

Operation Dominic, Shot Sword Fish. Project Officer's report 
- Project 1.3b. Effects of an underwater nuclear explosion on 
hydroacoustic systems, 12:5124 (R;US) 

Operation Dominic, Fish Bowl Series. Project Officer’s report 
- Project 2.2. Gamma-radiation measurements, 12:5125 
(R;US) 





DOMINIC PROJECT 
Porosity 


Operation Dominic Christmas and Fish Bowl series. Project 
Officers report. Project 4.1. Production of chorioretinal 
burns by nuclear detonations and tests of protective devices 
and phototropic materials, 12:5112 (R;US) 

Swordfish Event 

Operation Dominic, Shot Sword Fish. Project Officers report - 

project 1.2 surface phenomena, 12:5071 (R;US) 
DOPAMINE 
Biological Effects 

In vitro action of dopamine and morphine on the hypothalamic 

secretion of somatostatin, 12:5640 (RA;BR;In Portuguese) 
DORIS STORAGE RING 
Cavity Resonators 
Higher order mode couplers for normal conducting DORIS 5- 
cell cavities, 12:4968 (RA;US) 
DORMITORIES 
See RESIDENTIAL BUILDINGS 
DOSIMETRY 


See also BETA DOSIMETRY 
GAMMA DOSIMETRY 
NEUTRON DOSIMETRY 
PERSONNEL DOSIMETRY 


Research Programs 
Annual review of research projects 1984, 12:5589 (R;AU) 
DOUBLET 3 DEVICES 
See DOUBLET REACTORS 
DOUBLET REACTORS 
Pellet Injection 
Centrifuge injector development at Oak Ridge National 
Laboratory, 12:6205 (RA;US) 
Continuous pellet fueling experiments on D-III, 12:6189 
(RA;US) 
Pellet injection experiments on Doublet III, 12:6188 (RA;US) 
DOUBLET-3 DEVICE 
Beta Ratio 
B limit disruptions, 12:6117 (R;US) 
Plasma Disruption 
B limit disruptions, 12:6117 (R;US) 
DOWTHERM 
See BIPHENYL 
PHENYL ETHER 
DOXORUBICIN 
Biological Effects 


Correlations between cell-cycle perturbations and survival 
levels after exposure to adriamycin for two Chinese hamster 
cell lines, 12:5661 (J;GB) 

DRAG EFFECT 
See ELECTROPHORESIS 
DRAINAGE 
Computer-Aided Design 

Computer design procedures - introduction for acceptance in 

the regulatory process (Plumbing), 12:4122 (RA;DK) 
Computerized Simulation 

Surge wave generation as an aid to water conserving building 

drainage system design, 12:4132 (RA;DK) 


Low flush volume W.C. design for developing countries, 
12:4133 (RA;DK) 
Flow Rate 
Development of a computer based analysis of multistorey 
building drainage network flow, 12:4123 (RA;DK) 
Reliability 
Study on reliability design for building equipment, 12:4127 
(RA;DK) 
Service Life 
Study on reliability design for building equipment, 12:4127 
(RA;DK) 
DRAINAGE AREAS 
See DRAINAGE 
DRAINAGE SYSTEMS 
See DRAINAGE 
DRAWDOWN 
Environmental Effects 


Archaeological investigations in the Watauga Reservoir, Carter 


and Johnson Counties, Tennessee, 12:5424 (R;US) 
DRILL SHIPS 


See OFFSHORE PLATFORMS 
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“DRILLING PLATFORMS 
See OFFSHORE PLATFORMS 
DRINKING WATER 
Alpha Particles 
Test procedure for gross alpha-particle activity in drinking 
water: interlaboratory collaborative study, 12:5416 (R;US) 


Mineralogical, morphological, and microbiological 
characteristics of tubercles in cast iron water mains as 
related to their chemical activity, 12:5392 (BA;US) 


Maximum Acceptable Contamination 
Drinking-water standards, 12:5378 (J;US) 
Radioisotopes 


Drinking-water-criteria document for man-made radionuclide 
occurrence (MMRD) (draft), 12:5419 (R;US) 
Radon Isotopes 
Drinking-water criteria document for radon (draft). Scientific 
review, 12:5417 (R;US) 
Uranium 
Drinking-water-criteria document for uranium. Scientific 
review, 12:5418 (R;US) 
DRUGS 
See also RADIOPHARMACEUTICALS 
Biological Effects 
Effects of naloxone infusion on LH and ACTH secretion in 
Cushing and Addison diseases, 12:5502 (RA;BR;In 
Portuguese) 
LH response to clomiphene citrate in precocious puberty, 
12:5637 (RA;BR;In Portuguese) 
DRY SCRUBBERS 
Efficiency 


High-sulfur spray dryer Shawnee test program. Volume VI. R- 
C/TVA spray dryer/ESP evaluation, 12:3331 (R;US) 
DRY STORAGE 
Investigation of water-logged spent fuel rods under dry storage 
conditions, 12:3447 (R;US) 
Cost 
Overview of spent fuel management options: technology and 
cost, 12:3448 (R;US) 
Spent Fuel Casks 
Spent fuel storage casks: A commercial reality in 1986, 12:3452 
(BA;US) 
DRYERS 
Capacity 
Energy saving in grain drying, 12:4203 (R;FI,In Finnish) 
Energy Consumption 
Energy saving in grain drying, 12:4203 (R;FI;In Finnish) 
Heat Pumps 
Gas-driven heat pump applied to grain drying and chilling, 
12:4178 (R;DK;In Danish) 
DRYOUT 
Heat Transfer 
Assessment of RELAPS5/MOD2 against 25 dryout experiments 
conducted at the Royal Institute of Technology, 12:3795 
(R;US) 


Assessment of RELAP5/MOD2 against 25 dryout experiments 
conducted at the Royal Institute of Technology, 12:3795 
(R;US) 

DRY-TYPE COOLING TOWERS 
See COOLING TOWERS 
D-T REACTORS 
Shape Memory Effect 

Simplification of maintenance on reactor core structures by 

using shape memory alloys, 12:6229 (RA;XA) 


See DEUTERIUM COMPOUNDS 
HEAVY WATER 
TRITIUM COMPOUNDS 
DUAL-FUEL ENGINES 
Fuel 
Multifuel ability of a diesel engine with double injection 
system, 12:4225 (R;FI;In Finnish) 
Ignition 
Final report on the research project on alcohols as diesel fuel, 
12:4224 (R;FI;In Finnish) 
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Ignition Systems 
Multifuel ability of a diesel engine with double injection 
system, 12:4225 (R;FI;In Finnish) 
Nozzles 
Final report on the research project on alcohols as diesel fuel, 
12:4224 (R;FI;In Finnish) 
DUAL-PURPOSE POWER PLANTS 
Evaluations 
Optimal admission steam data for 10-50 MW combined heat 
and power plants, 12:3710 (R;SE;In Swedish) 
Gas Fuels 
Regional assessment of gas-fired cogeneration-energy-s 
economics. Final report, January 1984-May 1986, 12:4153 
(R;US) 
DUCTS 
Heat Transfer 
Local and mean heat transfer on the leading and trailing 
surfaces of a square-sectioned duct rotating in the 
orthogonal-mode, 12:4619 (RA;FR) 
DUSTS 
See also COSMIC DUST 
Air Pollution Control 
Health-hazard evaluation report HETA 83-391-1683, 
Continental Coffee Products Company, Houston, Texas, 
12:5209 (R;US) 
Gas Flow 
Development of instrumentation to measure sound speed and 
flow direction in dusty flow fields. Technical report, 1 
October 1984-30 September 1985, 12:6313 (R;US) 
Indoor Air Pollution 
Preliminary survey report: control technology for filling of 
containers at Central Soya, Marion, Ohio, 12:5184 (R;US) 
Measuring Instruments 
Monitoring for mine information and control, 12:3336 (R;GB) 
Monitoring 
Monitoring for mine information and control, 12:3336 (R;GB) 
Particulates 
Optical properties and aerodynamic drag characteristics of 
blow-off particulates. Technical report, 15 June 1984-31 July 
1985, 12:5052 (R;US) 
DYE LASERS 
Laser diagnostics for plasma-turbulence research. Fizal report, 
1 January-31 December 1985, 12:5855 (R;US) 
Design 
High-power excimer laser-pumped dye lasers, 12:4614 (BA;US) 
Pulsed, multiple dye laser oscillator system with accurate 
wavelength control, 12:4609 (BA;US) 
Efficiency 
High-power excimer laser-pumped dye lasers, 12:4614 (BA;US) 
Frequency Control 
Pulsed, multiple dye laser oscillator system with accurate 
wavelength control, 12:4609 (BA;US) 


Pulsed, multiple dye laser oscillator system with accurate 
wavelength control, 12:4609 (BA;US) 
Optical Pumping 
High-power excimer laser-pumped dye lasers, 12:4614 (BA;US) 
Pulsed, multiple dye laser oscillator system with accurate 
wavelength control, 12:4609 (BA;US) 
Performance Testing 
High-power excimer laser-pumped dye lasers, 12:4614 (BA;US) 
Pulsed, multiple dye laser oscillator system with accurate 
wavelength control, 12:4609 (BA;US) 
DYMAC SYSTEM 
See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 
DYNAMIC MATERIALS ACCOUNTABILITY SYSTEM 


See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 


DYNAMICS 
Dimensions 
Time ordering and the thermodynamics of strange sets: Theory 
and experimental tests, 12:6110 (J;US) 
DYNAMICS (BEAM) 
See BEAM DYNAMICS 


DYSPROSIUM 152 
Nuclear Structure 
Studies of yrast and continuum states in A = 140 to 160 
nuclei. Progress report, 1986, 12:6010 (R;US) 
DYSPROSIUM 154 
Nuclear Structure 
Studies of yrast and continuum states in A = 140 to 160 
nuclei. Progress report, 1986, 12:6010 (R;US) 
DYSPROSIUM 156 
Energy Levels 
Nuclear data sheets for A = 156, 12:6022 (J;US) 
Energy-Level Transitions 
Nuclear data sheets for A = 156, 12:6022 (J;US) 


E CODES 
ESENTRAL. User's guide. Test version, 12:4215 (R;NO;In 
Norwegian) 
EARLY RADIATION INJURIES 
See RADIATION INJURIES 
EARTH ATMOSPHERE 


See also EARTH MAGNETOSPHERE 
IONOSPHERE 
THERMOSPHERE 
TROPOSPHERE 


Air Cleaning 

Instrumentation for a clear-air, infra-red radiation experiment, 
12:5162 (R;US) 

Air Pollution Monitoring 

Ozone measurements near the ground and in the atmosphere in 
the second half-year 1985, 12:5183 (R;DE;In German) 

Chemical Composition 

Determination of band oscillator strengths of atmospheric 
molecules from high resolution vacuum ultraviolet cross 
section measurements. Semiannual Status Report, 1 
November 1985-30 April 1986, 12:5161 (R;US) 

Mathematical Models 

Simulation of clouds, precipitation, and airflow over complex 
terrain using a three-dimensional mesoscale model. Final 
report, 6 January-31 October 1986, 12:5158 (R;US) 

Photometry 

Effect of Antarctic ice crystals and aerosols on the polarimetry 

and photometry of the Antarctic sky, 12:5170 (RA;US) 
EARTH MAGNETOSPHERE 

Ionosphere-magnetosphere structure during a geomagnetic 
storm based on measurements in the morning auroral zone, 
12:5779 (R;US) 

Alfven Waves 
Magnetosphere-ionospheric coupling, 12:5784 (RA;FR) 
Magnetic Field Configurations 

Generation of field-aligned current structures at substorm 

onsets, 12:5785 (RA;FR) 
Magnetic Storms 

Generation of field-aligned current structures at substorm 

onsets, 12:5785 (RA;FR) 
Plasma Waves 

Antisymmetric standing wave structure associated with the 
compressional PC 5 pulsation of November 14, 1979, 12:5788 
(J;US) 

Plasmoids 
Plasmoids in planetary magnetic fields and the solar corona, 
12:5783 (RA;FR) 
Solar Wind 
Investigation of the dayside boundary region of the 
etosphere. Final Technical Report, 1 May 1979-31 
March 1985, 12:5787 (R;US) 

Solar flares and magnetospheric particles: investigations based 
upon the ONR-60 experiments and ONR-604 experiments. 
Annual letter report, 1 May 1985-30 June 1986, 12:5€94 
(R;US) 








EARTHQUAKES 
Data Acquisition 


EARTHQUAKES 
Data Acquisition 
Analysis of earthquake data recorded by digital field seismic 
systems, Jackass Flats, Nevada, 12:5683 (R;US) 
Data Analysis 
Analysis of earthquake data recorded by digital field seismic 
systems, Jackass Flats, Nevada, 12:5683 (R;US) 
Geologic Models 
_ Earthquake analyses for structural definition and material 
characteristics of the mono craters and Long Valley mima 
systems. Final report. Volume 2, 12:5681 (R;US) 
Recording Systems 
Seafloor measurement of seismic activity, 12:4681 (RA;US) 
Seismic Detection 
Deterministic methods of seismic-source identification. Annual 
technical report, 30 September 1983-1 October 1984, 12:5674 
(R;US) 
EASTERN EUROPE 
See also CZECHOSLOVAKIA 
GREECE 
USSR 
Impact of Eastern Europe on soviet policy toward Western 
Europe. Interim report, 12:6304 (R;US) 
EBIC 
See SCANNING ELECTRON MICROSCOPY 
EBR-2 REACTOR 
Materials Testing 
The effect of fast-neutron irradiation on the fatigue-crack 
growth behavior of several austenitic stainless steels and 
weldments, 12:3814 (J;US) 
Uses 
Fission reactor sources for fusion materials testing, 12:6270 
(BA;US) 
ECCS 


Primary part of technological equipment for Temelin nuclear 
power plant, 12:3787 (RA;CS;In Czech) 
Failure Mode Analysis 
Checking the reliability of nuclear power unit subsystems by 
probability calculations, 12:3964 (RA;CS;In Czech) 
Materials Testing 
Safety margins in zircaloy oxidation and embrittlement criteria 
for emergency core cooling system acceptance, 12:3995 
(J;US) 
Temperature Effects 
Safety margins in zircaloy oxidation and embrittlement criteria 
for emergency core cooling system acceptance, 12:3995 
G;US) 
ECOLOGICAL COMMUNITIES 
See ECOSYSTEMS 
ECONOMIC ANALYSIS 
Factors of variance in calculating a discount rate for project 
analysis, 12:4038 (R;US) 
ECOSYSTEMS 
See also AQUATIC ECOSYSTEMS 
TERRESTRIAL ECOSYSTEMS 
Biological Radiation Effects 
Compilation of 1985 annual reports of the Navy elf (extremely 
low frequency) communications system ecological 
monitoring program. Volume 1. Tabs A-C. Annual progress 
report, January-December 1985, 12:5664 (R;US) 
Compilation of 1985 annual reports of the Navy elf (extremely 
low frequency) communications system ecological 
monitoring program. Volume 2. Tabs D-G. Annual progress 
report, January-December 1985, 12:5665 (R;US) 
Compilation of 1985 annual reports of the Navy elf (extremely 
low frequency) communications system ecological 
monitoring program. Volume 3. Tabs H-J. Annual progress 
report, January-December 1985, 12:5666 (R;US) 
ECR HEATING 
Strong cyclotron damping of electron cyclotron waves in 
nearly parallel stratified plasmas, 12:6142 (R;US) 
Efficiency 
Major results of the Electron Cyclotron Heating experiment in 
the PDX tokamak, 12:6162 (BA;US) 
EDDY CURRENTS 
Limited to electric currents. 
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Remote Sensing 
Observation and study of ice edge eddy dynamics in the East 
Greenland Current as seen from satellite, 12:5691 (RA;US) 
EDGE DISLOCATIONS 
Equations of Motion 
Molecular dynamics studies of plastic flow at high strain rates, 
12:4340 (BA;US) 
EDTA 


Release of organic chelating agents from solidified 
decontamination wastes, 12:3489 (R;US) 
EDUCATION 
Meetings 
Mathematics and science education crisis: symptoms, causes, 
and possible cures, 12:6300 (R;US) 
EFFECTIVE ENERGY (INTERNAL IRRADIATION) 
See SPATIAL DOSE DISTRIBUTIONS 
EFFLUENTS (CHEMICAL) 
See CHEMICAL EFFLUENTS 
EFFLUENTS (GASEOUS) 
See GASEOUS WASTES 
EFFLUENTS (LIQUID) 
See LIQUID WASTES 
EFFLUENTS (RADIOACTIVE) 
See RADIOACTIVE EFFLUENTS 
EFFUSION 
See DIFFUSION 
EGYPTIAN ARAB REPUBLIC 
Geologic Surveys 
Comparative mineral exploration in the eastern desert of Egypt 
between latitudes 24°N and 26°N by remote sensing and 
other techniques, 12:5675 (RA;US) 
Water Reservoirs 
Hydrodynamic modelling for determination of suspended 
sediment concentrations in the Aswan Reservoir using 
satellite data, 12:5354 (RA;US) 
EHF RADIATION 
See MICROWAVE RADIATION 
EIGENFREQUENCY 
A Codes 
Natural frequencies calculated for the Alternegy 7.5 m blade 
(Wind turbine), 12:3701 (R;DK;In Danish) 
EIGENVALUES 
Numerical Solution 
A multigrid continuation method for elliptic problems with 
folds, 12:6378 (J;US) 
Symmetric eigenvalue problem on a multiprocessor, 12:6342 
(R;US) 
T Codes 
Multiprocessor algorithm for the symmetric tridiagonal 
eigenvalue problem, 12:6355 (R;US) 
EINSTEIN-DE SITTER MODEL 
See COSMOLOGICAL MODELS 
ELASTIC SCATTERING 
Transfer Matrix Method 
Generation of discrete elastic and inelastic transfer matrices for 
reactor calculation, 12:3828 (RA;BR;In Portuguese) 
ELECTRIC ARCS 
Tons 
Population inversions in laser-initiated vacuum arcs. Final 
report, 1 February 1981-31 January 1986, 12:5854 (R;US) 
ELECTRIC BATTERIES 
Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES. 
See also LEAD-ACID BATTERIES 
METAL-GAS BATTERIES 
METAL-NONMETAL BATTERIES 
Cathodes 
Cathode materials for the lithium polymer battery, 12:4019 
(RA;DK;In Danish) 
Electrodes 
Fluidized-bed electrodes, 12:4033 (BA;US) 
Lithium battery with an intercalation electrode, 12:4014 
(RA;DK;In Danish) 
Electrolytes 
Fluidized-bed electrodes, 12:4033 (BA;US) 
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Feasibility Studies 
Future directions in molten salt research as it relates to energy 
storage, 12:4022 (R;US) 
Lithium Compounds 
Lithium battery with an intercalation electrode, 12:4014 
(RA;DK;In Danish) 
Molten Salts 
Future directions in molten salt research as it relates to energy 
storage, 12:4022 (R;US) 
Performance Testing 
Battery requirements for urban electric vans, 12:4008 (R;US) 
Proposed simplified Federal Urban Driving Schedule (FUDS) 
cycle for battery cyclic testing, 12:4025 (R;US) 
Electrolytes 


Searching for new solid electrolytes for Li-ion conductors, 
12:4016 (RA;DK;In Danish) 
ELECTRIC CONDENSERS 
See CAPACITORS 
ELECTRIC CONDUCTORS 
Corrosion Resistance 
Effects of variables in the wire drawing process on the 
corrosion resistance of hard drawn aluminium wires, 12:3716 
(R;EC) 
ELECTRIC CURRENTS 
See also EDDY CURRENTS 
ELECTRIC ARCS 


Distribution 
Studies on current distribution in electrochemical cells, 12:4507 


Improving the linear stepping drive - mechanical part, 12:3882 
(RA;CS;In Czech) 
Power Supplies 
Power control of linear stepping motor of WWER-1000 
reactor, 12:3881 (RA;CS;In Czech) 
ELECTRIC POWER 
Energy Demand 
Advanced Utility Simulation Model (AUSM): regionalized 
projections of end-use electricity demand, 12:5257 (R;US) 
Supply and Demand 
Energy forecasts for 1985, 12:3389 (R;US) 
ELECTRIC POWER RESEARCH INSTITUTE 
See EPRI 
ELECTRIC SPARKS 
Detection 
Safe production and use of domestic fuels. Part 3. Delection of 
smouldering peat fires from mechanical conveyor, 12:3337 
(R;FI;In Finnish) be 
ELECTRIC UTILITIES 
Lead-Acid Batteries 
Testing and evaluation of industrial lead-acid battery for utility 
load-leveling application, 12:4030 (BA;US) 
Load Analysis 
Transferability of direct load control program results and 
experience, 12:3715 (RA;US) 
Load Management 
Testing and evaluation of industrial lead-acid battery for utility 
load-leveling application, 12:4030 (BA;US) 


Utility Planning Model (UPM) Version 2.0. System 
documentation and user’s manual. Volume 3. Technical 
procedures, 12:4073 (R;US) 

Utility Planning Model (UPM) Version 2.0. System 
documentation and user’s mannual. Final report, 12:4074 
(R;US) 

Utility Planning Model (UPM) Version 2.0. System 
documentation and user’s manual. Volume 2. Using the 
system, 12:4072 (R;US) 

Utility Planning Model (UPM) Version 2.0. System 
documentation and user’s manual. Volume 1. Part 1. System 
description, 12:4076 (R;US) 


Magnetic Energy Storage 
Coil protection for a utility scale superconducting magnetic 
energy storage plant, 12:3720 (B;US) 
ELECTRICAL EQUIPMENT 
See also CAPACITORS 


ELECTRICAL INSULATORS 
TRANSFORMERS 


Research 


Programs 
Research and development of the field of heavy-current 
electrical engineering for nuclear power plants with 1000 
MW units, 12:3763 (RA;CS;In Czech) 
Seismic Effects 
Earthquake resistance of nuclear power plant components - 
main contractor's current solution, 12:3968 (RA;CS;In 
Czech) 
ELECTRICAL INSULATORS 
Electric Arcs 
Arc damage to railgun insulators: Mechanisms and 
consequences, 12:4437 (BA;US) 
Flexural Strength 
Screening the performance of organic insulators under 
cryogenic neutron irradiation, 12:6277 (BA;US) 
Performance 
Arc damage to railgun insulators: Mechanisms and 
consequences, 12:4437 (BA;US) 
Physical Radiation Effects 
Screening the performance of organic insulators under 
cryogenic neutron irradiation, 12:6277 (BA;US) 
Shear Properties 
Screening the performance of organic insulators under 
cryogenic neutron irradiation, 12:6277 (BA;US) 
ELECTRICITY 
Only for the physical phenomenon sense; for utility purposes, use 
ELECTRIC POWER. 
See also THERMOELECTRICITY 
Interactions 
Interaction between EMP (electromagnetic pulses), lightning, 
and static electricity with aircraft and missile avionics 
systems. Lecture series, 12:6315 (R;US) 
ELECTRIC-POWERED VEHICLES 
Aluminium-Air Batteries 
The electrochemistry of aluminum anodes for aluminum/air 
batteries, 12:4034 (BA;US) 
Demonstration Programs 
Electric Field Test Van Program, Phase 1A, 12:4228 (R;US) 


Electric Field Test Van Program, Phase 1A, 12:4228 (R;US) 
Electric Batteries 
Battery requirements for urban electric vans, 12:4008 (R;US) 
Performance 
Jumbo battery-powered cargo transporter begins work at 
flying tigers: latest in growing line of heavy-duty electric 
vehicles for industry, 12:4026 (J;US) 
ELECTROCATALYSTS 
Chemical 


Preparation 
Heat-treated pyrrole black based electrocatalysts for oxygen 
reduction in acid and alkaline solutions, 12:4341 (BA;US) 
Raman Spectroscopy 
Surface raman ic studies of oxygen reduction 
catalysts: Co-tetramethoxyphenylporphyrin, 12:4464 
(BA;US) 
ELECTROCHEMICAL CELLS 
See also ELECTRIC BATTERIES 
FUEL CELLS 
PHOTOELECTROCHEMICAL CELLS 
Anodes 
Characterization of polypyrrole/sulfonated metal 
phthalocyanine electrodes, 12:4028 (BA;US) 


Nasicon as membrane material in electrolyzers for treatment of 
aqueous solutions of sodium salts, 12:4373 (RA;DK;In 
Danish) 

Corrosion 

Electrochemical cell for detection of internal corrosion in 

district heating systems, 12:4263 (RA;DK;In Danish) 
Electric Currents 

Studies on current distribution in electrochemical cells, 12:4507 

(R;US) 
Materials 

Testing of Nasicon ceramic in Na/Na cells at temperatures 

between 150degC and 300degC, 12:4020 (RA;DK;In Danish) 








ELECTROCHEMISTRY 
Investigation of the electrode kinetics and electrochemistry of 
refractory-metal deposition. Final report, 26 April 1982-30 
June 1985, 12:4249 (R;US) 
Meetings 
General and applied electrochemistry in Denmark, 12:4503 
(R;DK;In Danish) 
ELECTRODEPOSITED COATINGS 
Investigation of the electrode kinetics and electrochemistry of 
refractory-metal deposition. Final report, 26 April 1982-30 
June 1985, 12:4249 (R;US) 
ELECTRODEPOSITION 
See also ELECTROPLATING 
Energy Conservation 
Amorphous iron electroforms for energy savings. Report on 
Phase 1, 12:4196 (R;US) 
ELECTRODES 


ION-SELECTIVE ELECTRODES 
Chemical 
The effects of anions on hydrogen chemisorption at Pt single 
crystal electrodes, 12:4510 (BA;US) 
Chemical Reaction Kinetics 
Correlation of potential dependent SERS with 
electrochemistry of special adsorbate sites for iron 
protoporphyrin IX at a silver electrode, 12:4511 (BA;US) 


Simulation of phase transitions in intercalation compounds, 
12:4013 (RA;DK;In Danish) 
Corrosion 
Palladium/hydrogen membrane electrode for high- 
temperature/high-pressure aqueous solutions, 12:4346 
(BA;US) 
Crystal Growth 
The effects of anions on hydrogen chemisorption at Pt single 
crystal electrodes, 12:4510 (BA;US) 
Electric Conductivity 
AR and TD Fossil Energy Materials Program. Quarterly 
progress report for the period ending June 30, 1986, 12: 4237 
(R;US) 


Correlation of potential dependent SERS with 
electrochemistry of special adsorbate sites for iron 
protoporphyrin IX at a silver electrode, 12:4511 (BA;US) 

Fluidized Beds 
Fluidized-bed electrodes, 12:4033 (BA;US) 
Mass Transfer 

Computer simulation of transport across the electrode/ionomer 

interface, 12:4099 (BA;US) 
Materials Testing 

Noble metal based electrodes for the alkali metal 

thermoelectric converter, 12:4089 (BA;US) 
Morphology 

The effects of anions on hydrogen chemisorption at Pt single 

crystal electrodes, 12:4510 (BA;US) 
Performance 

Modified gas diffusion electrodes for proton exchange 

membrane fuel cells, 12:4100 (BA;US) 
Photosensitivity 
Electrode responsive to visible light, 12:4518 (TG;AU) 


Studying the shape of electrodes in an accelerating structure 
with spatially homogeneous focusing, 12:4819 (RA;SU;In 
Russian) 

Sorptive Properties 

The effects of anions on hydrogen chemisorption at Pt single 

crystal electrodes, 12:4510 (BA;US) 
Two-Phase Flow 

Computer simulation of transport across the electrode/ionomer 

interface, 12:4099 (BA;US) 
ELECTRODYNAMICS 
Uses 

Applications of Tethers in Space: Workshop proceedings, 
volume 2, 12:5957 (R;US) 

Electrodynamic tether technology considerations, 12:5958 

(RA;US) 
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ELECTROKINETICS 
See ELECTRODYNAMICS 
ELECTROLYSIS 
See also ELECTRODEPOSITION 
Chemical Industry 
Nasicon as membrane material in electrolyzers for treatment of 
aqueous solutions of sodium salts, 12:4373 (RA;DK;In 
Danish) 
ELECTROLYTES 
See also SOLID ELECTROLYTES 
Additives 
Addition of DMF to aqueous polysulfide electrolytes: 
Response at Co and Pt RDE, 12:3641 (BA;US) 
Evaluation 
Improved acid electrolytes for fuel cells: annual report, July 
1985-July 1986, 12:4097 (R;US) 
Interfaces 
Restricted primitive model for electrical double layers: 
modified HNC theory of density profiles and Monte Carlo 
study of differential capacitance, 12:4506 (R;XA) 
Ton Exchange 
Separations by supported liquid membrane cascades, 12:4475 
(P;US) 
Oxidation 


Heat-treated pyrrole black based electrocatalysts for oxygen 
reduction in acid and alkaline solutions, 12:4341 (BA;US) 
ELECTROLYTIC CELLS 
Design 
High-temperature electrolysis of water vapour: a study of 
doped cathode interfaces, 12:3592 (R;FR;In French) 
ELECTROMAGNETIC ISOTOPE SEPARATORS 
Ton Sources 
Improvements to the helium-jet coupled on-line mass separator 
RAMA, 12:3585 (R;US) 
ELECTROMAGNETIC LENSES 
Plasma Confinement 
Nonuniform density distribution model in an investigation of 
nonneutral electron plasma columns supported by a Penning 
discharge, 12:5869 (D;US) 
ELECTROMAGNETIC PULSES 
Interactions 
Interaction between EMP (electromagnetic pulses), lightning, 
and static electricity with aircraft and missile avionics 
systems. Lecture series, 12:6315 (R;US) 
Pulse Generators 
Design of a single-current injecting generator to simulate the 
EMP HA, 12:3714 (R;FR;In French) 
Safety 
Design of protection systems from EMP HA and lightning for 
low-voltage power distribution networks, 12:3713 (R;FR;In 
French) 
Simulation 
Design of a single-current injecting generator to simulate the 
EMP HA, 12:3714 (R;FR;In French) 
Wave Forms 
Operation Hardtack. Project 6.4. Wave form of 
electromagnetic pulse from nuclear detonations, 12:5100 
(R;US) 
ELECTROMAGNETIC RADIATION 
See also BLACKBODY RADIATION 
ELECTROMAGNETIC PULSES 
GAMMA RADIATION 
INFRARED RADIATION 
LASER RADIATION 
MICROWAVE RADIATION 
THERMAL RADIATION 
VISIBLE RADIATION 
Absorption 
Strong cyclotron damping of electron cyclotron waves in 
nearly parallel stratified plasmas, 12:6142 (R;US) 
ELECTROMAGNETIC WAVES 
See ELECTROMAGNETIC RADIATION 
ELECTROMIGRATION 
See ELECTROPHORESIS 
ELECTRON ACCEPTOR 
See ELECTRONS 
ELECTRON BEAM INDUCED CURRENT 
See SCANNING ELECTRON MICROSCOPY 
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ELECTRON BEAMS 
Acceleration 
Collective acceleration of light and heavy ions using an intense 
linear electron beam, 12:4942 (BA;US) 
One and two dimensional simulations on beat wave 
acceleration, 12:4826 (BA;US) 
Beam Currents 
A better bound for particle beam currents, 12:4830 (BA;US) 
Beam Dynamics 
A model of hose instabilities in rotating electron beams, 
12:5848 (BA;US) 
Design considerations for 120 GHz, 1MW CW gyrotrons, 
12:4940 (BA;US) 
Plasma beam propagation in an inhomogeneous magnetic field, 
12:5841 (BA;US) 
The axisymmetric hollowing instability of an intense relativistic 
electron beam propagating in air, 12:5851 (BA;US) 
Vircator studies at Lawrence Livermore National Laboratory, 
12:4937 (BA;US) 
Visible and UV di 
air, 12:5850 (BA;US) 


ic measurements of electron beams in 


Transport 
A model of hose instabilities in rotating electron beams, 
12:5848 (BA;US) 
Intense electron beam propagation into vacuum, 12:5842 
(BA;US) 
Stability properties of a relativistic electron beam in a 
collisional annular plasma channel, 12:5843 (BA;US) 
The axisymmetric hollowing instability of an intense relativistic 
electron beam propagating in air, 12:5851 (BA;US) 
Visible and UV diagnostic measurements of electron beams in 
air, 12:5850 (BA;US) 
Brillouin Effect 
A better bound for particle beam currents, 12:4830 (BA;US) 
Diagnostic T 
Vircator studies at Lawrence Livermore National Laboratory, 
12:4937 (BA;US) 
Visible and UV diagnostic measurements of electron beams in 
air, 12:5850 (BA;US) 


New system for LEED intensity measurements using a real- 
time digital video processor, 12:4671 (J;US) 
Hose Instability 
A model of hose instabilities in rotating electron beams, 
12:5848 (BA;US) 
Microwave Radiation 
Design considerations for 120 GHz, 1|MW CW gyrotrons, 
12:4940 (BA;US) 
Modulation 
Radiation produced by the modulated electron beam of a free- 
electron laser. Technical report, 12:4591 (R;US) 
Photon Transport 
Efficient procedures for solving integral equations used during 
Monte Carlo photon-electron transport calculations. 
Memorandum report, 12:6059 (R;US) 
ELECTRON CHANNELING 
Gamma Radiation 
Radiation from channeled electrons and positrons, 12:5791 
(R;US) 
ELECTRON CYCLOTRON MASERS 
See MICROWAVE AMPLIFIERS 
ELECTRON CYCLOTRON-RESONANCE HEATING 
See ECR HEATING 
ELECTRON DIFFRACTION 
Image Processing 
New system for LEED intensity measurements using a real- 
time digital video processor, 12:4671 (J;US) 
ELECTRON DONOR 
See ELECTRONS 
ELECTRON REACTIONS 
Elastic Scattering 
Experimental medium energy physics. Annual progress report, 
June 1985-May 1986, 12:5969 (R;US) 
Inelastic Scattering 
Experimental medium energy physics. Annual progress report, 
June 1985-May 1986, 12:5969 (R;US) 


ELECTRON SOURCES 
See also PIERCE ELECTRON GUNS 
Beam Dynamics 
A new pulsed electron source for accelerator applications, 
12:4945 (BA;US) 


A new pulsed electron source for accelerator applications, 
12:4945 (BA;US) 
Performance 
A new pulsed electron source for accelerator applications, 
12:4945 (BA;US) 
ELECTRON SPECTROSCOPY 
Impulse Approximation 
Electron momentum spectroscopy, 12:5812 (R;AU) 
ELECTRON TRANSFER 
Not for CHARGE EXCHANGE. 
Kinetics 
Controlling charge separation through effects of energy, 
distance and molecular structure on electron transfer rates, 
12:3616 (R;US) 
Relating structure to function in bacterial photoreaction 
centers, 12:3617 (R;US) 
ELECTRONIC DATA PROCESSING 
See DATA PROCESSING 
ELECTRONIC EQUIPMENT 


Operation Sandstone. Nuclear explosions. 1948. Technical 
report of the communications and Electronics Section of the 
Special Staff of the Commander. Sandstone report No. 44, 
12:5150 (R;US) 

Noise 

Wiener filter applied to a neutrongraphic system, 12:4662 

(RA;BR;In Portuguese) 
ELECTRONIC GUIDANCE 


Advanced guidance algorithms for homing missiles with 
bearing-only measurements. Annual technical report, 12:6306 
(R;US) 

ELECTRON-ION COLLISIONS 
Ionization 

Experimental cross sections for electron-impact ionization of 
iron ions: Fe/sup 5+/, Fe/sup 6+/, and Fe/sup 9+-/, 
12:5834 (J;US) 

Total Cross Sections 

Influence of excitation of autoionization states on the ionization 
cross section of the Mg*, Al** and Si* by electron impact, 
12:5924 (R;SU;In Russian) 

ELECTRON-PHONON COUPLING 
Transition Amplitudes 

Numerical evaluation on non-radiative multiphonon transition 

rate from different electronic bases, 12:6086 (R;XA) 
ELECTRON-POSITRON COLLISIONS 


Bosons 
Searching for light Higgs scalar boson in the next generation 
of electron-positron collider at LEP, 12:5910 (R;XA) 
ELECTRON-POSITRON INTERACTIONS 
Annihilation 
Forward-backward asymmetry in e* e~ annihilation as a probe 
of new physics from E¢ theories, 12:5932 (J;US) 
Jet fragmentation at PEP, 12:5878 (R;US) 
Lambda production in electron-positron annihilation at 29 
GeV, 12:5883 (R;US) 
Particle Production 
Signatures of heavy-neutrino production at the CERN collider, 
12:5887 (J;US) 
ELECTRON-RING ACCELERATORS 
Colliding Beams 
Collective acceleration of colliding ion beams, 12:4820 
(RA;SU;In Russian) 
ELECTRONS 
Wave Packets 
Wavepacket electron scattering, 12:6099 (RA;US) 





ELECTROPHORESIS 
Optimization 


ELECTROPHORESIS 
Plasmid-mediated biodegradative fate of monohalogenated 
biphenyls in facultatively anaerobic sediments, 12:5311 
(RA;US) 
ion 
Developing a combinational restriction enzyme approach to 
study the insertion/deletion events in hgprt, 12:5435 


Investigation of the electrode kinetics and electrochemistry of 
refractory-metal deposition. Final report, 26 April 1982-30 
June 1985, 12:4249 (R;US) 
ELECrROSTATIC ACCELERATORS 
Design 


Hybrid accelerator design for a free electron laser, 12:4751 
(RA;US) 
Electron Beams 
Calculation of the accelerating tubes of high-current 
nanosecond accelerators, 12:6232 (RA;SU;In Russian) 
Experimental study on cathode plasma in a high-current diode, 
12:6224 (R;SU;In Russian) 
ELECTROSTATIC ANALYZERS 
Beam Optics 
Calculation and computer simulation of the paraboloidal mirror 
analyzer (PMA), 12:4825 (J;NL) 
ELECTROSTATIC PRECIPITATORS 
Performance Testing 
Investigation of precipitator pulse energization. Final report, 
12:5174 (R;US) 
ELECTROSTATIC WAVES 
See PLASMA WAVES 
ELEMENTARY PARTICLES 


See also CHARM PARTICLES 
HADRONS 
LEPTONS 
STRANGE PARTICLES 


Reviews 
Overview of particle physics, 12:5915 (R;XA) 
EMC EFFECT 
Q? dependence of the European Muon Collaboration effect, 
12:5933 (J;US) 
EMERGENCY CORE COOLING SYSTEM 
See ECCS 
EMERGENCY PLANS 
Information Systems 
ARAC: a centralized computer assisted emergency planning, 
response, and assessment system for atmospheric releases of 
toxic material, 12:5247 (R;US) 
EMERGENCY PROVISIONS 
See EMERGENCY PLANS 
EMISSION 
See also PHOTON EMISSION 
Nitric Oxide 
Primary and secondary methods of reducing emissions of nitric 
oxides produced at power plants. Parts A and B, 12:4684 
(R;FI,In Finnish) 
Nitrogen Dioxide 
Primary and secondary methods of reducing emissions of nitric 
oxides produced at power plants. Parts A and B, 12:4684 
(R;FI;In Finnish) 
EMP 
See ELECTROMAGNETIC PULSES 
EMPLOYEES 
See PERSONNEL 
EMULSIONS 
See also PHOTOGRAPHIC EMULSIONS 
Coalescence 
Surfactant-enhanced bicarbonate flooding. Final report, 
12:3368 (R;US) 


Foam and emulsion rheology: A quasistatic model for large 

deformations of spatially-periodic cells, 12:5866 (J;US) 

END USE SECTOR 
See COMMERCIAL SECTOR 

INDUSTRY 

RESIDENTIAL SECTOR 

TRANSPORTATION SECTOR 
ENDF 


See NUCLEAR DATA COLLECTIONS 





ERA-12/2 / 158S 


ENDOCRINE DISEASES 


See also ACROMEGALY 
CUSHING SYNDROME 


Hypophysitis in a patient with Klinefelter syndrome and mixed 
disease of collagen, 12:5540 (RA;BR;In Portuguese) 

In vitro diagnosis of testosterone synthesis deficiency, 12:5507 
(RA;BR;In Portuguese) 

Sensibility and specificity of radioimmunologic dosage of 
parathormone (PTH) in the diagnosis of primary 
hyperparathyroidism (HPP), 12:5525 (RA;BR;In Portuguese) 


Proceedings of the 16. Brazilian Congress of Endocrinology 
and Metabology, 12:5497 (R;BR;In Portuguese) 


Evaluation of liver production of glucose in patients with 
Addison disease treated and not treated with crescent doses 
of cortisone, 12:5493 (RA;BR;In Portuguese) 

ENDONUCLEASES 
Enzyme Activity 

Developing a combinational restriction enzyme approach to 
study the insertion/deletion events in hgprt, 12:5435 
(RA;US) 

ENDOTOXINS 
Functions 
Effects of OK-432 on murine bone marrow and the production 
of natural killer cells, 12:5576 (R;US) 
ENERGETIC SOLAR PARTICLES 
See SOLAR PARTICLES 
ENERGY 
See also NUCLEAR ENERGY 
SOLAR ENERGY 
Supply and Demand 

EIA Publications New Releases, July-August 1986, 12:4048 

(R;US) 
ENERGY ANALYSIS 
Data 

Energy trends and policy impacts - an analysis of energy 
statistics from seven countries within the CECP project. - 
International residential energy statistics - a compilation of 
data from eight western countries, 12:4065 (R;DE) 

Sectoral Analysis 

Energy trends and policy impacts - an analysis of energy 
statistics from seven countries within the CECP project. - 
International residential energy statistics - a compilation of 
data from eight western countries, 12:4065 (R;DE) 

ENERGY AUDITS 
Automation 
Automating industrial and commercial audits, 12:4108 (RA;US) 
Data Base Management 

Energy audit data bases. The situation in the European 
Community and some IEA member states. A JRC enquiry, 
12:4064 (R;DE) 

X Codes 
Automating industrial and commercial audits, 12:4108 (RA;US) 
ENERGY CONSERVATION 
Simulation 

Manuals for the energy conservation and managemen' 

computer model. Volume 2. User's manual, 12: 4063 (R;US) 
Evaluation 
End-use Load and Conservztion Assessment Program: 
applications and analysis plans, Version 1.0, 12:4136 (R;US) 
Feasibility Studies 
Teamwork pays off for Washington State, 12:4111 (RA;US) 
Implementation 


Energy conservation implementation rates in the 
commercial/industrial sector, 12:4107 (RA;US) 
Information Dissemination 
Conservation and Renewable Energy Inquiry and Referral 
Service. Final technical report, 12:4085 (R;US) 
Investment 
Partners for an energy efficient tomorrow. Final report, 
12:4219 (R;US) 
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Meetings 
Partners for an energy efficient tomorrow. Final report, 
12:4219 (R;US) 


Management 
1986 Governor's energy efficiency plan. Draft, 12:4069 (R;US) 
Sales 
Role of auditor sales effectiveness in residential conservation 
incentive programs: a case study at Florida Power and 
Light, 12:4148 (R;US) 
ENERGY CONSUMPTION 
See also FUEL CONSUMPTION 
Monthly Energy Review, July 1986, 12:4077 (R;US) 
Cost 


Energy utilization comparisons on a national basis, 12:4170 
(RA;US) 
Data 
Energy trends and policy impacts - an analysis of energy 
statistics from seven countries within the CECP project. - 
International residential energy statistics - a compilation of 
data from eight western countries, 12:4065 (R;DE) 
Energy Models 
HERMES model: Complete specification and first estimation 
results, 12:4079 (R;DE) 
Sectoral Analysis 
Energy trends and policy impacts - an analysis of energy 
statistics from seven countries within the CECP project. - 
International residential energy statistics - a compilation of 
data from eight western countries, 12:4065 (R;DE) 
ENERGY DEMAND 
A Codes 
Advanced Utility Simulation Model (AUSM): regionalized 
projections of end-use electricity demand, 12:5257 (R;US) 
Energy Models 
MEDEE-S-GR. An energy demand model for Greece, 12:4037 
(R;DE) 
F 
Analysis of medium term economic development and energy 
consumption through the Eureca-explor-EDM model chain: 
reference case (II), 12:4066 (R;FR) 
ENERGY DISTRIBUTION 
See ENERGY SPECTRA 
ENERGY EFFICIENCY 
Investment 
Partners for an energy efficient tomorrow. Final report, 
12:4219 (R;US) 
Meetings 
Partners for an energy efficient tomorrow. Final report, 
12:4219 (R;US) 
ENERGY MANAGEMENT 
Energy management assistance for small and medium-size 
manufacturers. A first-phase evaluation of the 1985-1986 
EADC program, 12:4061 (R;US) 
Computerized Control Systems 
Verification of public domain control algorithms for building 
energy management and control systems, 12:4152 (R;US) 
Computerized Simulation 
Manuals for the energy conservation and management 
computer model. Volume 2. User’s manual, 12:4063 (R;US) 


Current problems in energy management, 12:4172 (RA;US) 
ENERGY MANAGEMENT SYSTEMS 
Feasibility Studies 
Energy management tracking system: tracking energy 
improvements in municipal buildings, 12:4110 (RA;US) 
Industrial Plants 
Low-cost energy management system on a medium-sized 
industrial site. Demonstration at Potterton International, 
Warwick (GB), 12:4181 (R;GB) 


Energy management tracking system: tracking energy 
improvements in municipal buildings, 12:4110 (RA;US) 
ENERGY MODELS 
Recent development and use of the Eureca model during the 
period 1980-1990, 12:4036 (R;FR;In French) 
Evaluations 
Energy forecasts for 1985, 12:3389 (R;US) 


Employment 


Documentation 
Industrial Combustion Emissions (ICE) model: regionalized 
projections of demand for purchased industrial boiler fuel, 
12:5258 (R;US) 


HERMES model: Complete specification and first estimation 
results, 12:4079 (R;DE) 
ENERGY POLICY 
Planning 
French energy policy: prospects for the future, 12:4060 
(RA;US) 
ENERGY SOURCE DEVELOPMENT 
Cost Benefit Analysis 
Estimating environmental costs and benefits for five generating 
resources. Description of generic generating resources, their 
likely significant environmental effects, and the economic 
value of those effects. Final report, 12:4041 (R;US) 
Demonstration Programs 
Energy research, development, and demonstration projects 
inventory, 1985, 12:4052 (R;US) 
Environmental Impacts 
Estimating environmental costs and benefits for five generating 
resources. Description of generic generating resources, their 
likely significant environmental effects, and the economic 
value of those effects. Final report, 12:4041 (R;US) 
Research Programs 
Energy research, development, and demonstration projects 
inventory, 1985, 12:4052 (R;US) 
ENERGY SOURCES 


See also FOSSIL FUELS 
WOOD FUELS 


Research Programs 
New technologies and the future of the midwest, 12:4054 
(BA;US) 
Technology Assessment 
New energy technologies for Illinois and the midwest, 12:4053 
(B;US) 
New technologies and the future of the midwest, 12:4054 
(BA;US) 
ENERGY SPECTRA 
Amplifiers 
Gaussian amplifier for nuclear spectrometry, 12:4993 
(RA;BR;In Portuguese) 
ENERGY STORAGE 
See also HEAT STORAGE 
Evaluation 
Assessment of energy-storage technologies for Army facilities. 
Final report, 12:4002 (R;US) 
ENERGY SUPPLIES 
Data 
Paraguay - energy situation 1984, 12:4035 (R;DE;In German) 
Zaire - energy situation 1984/1985, 12:4067 (R;DE;In German) 
Global Aspects 
International Energy Annual 1985 (By country; 1985), 12:4078 
(R;US) 
Zaire Republic 
Zaire - energy situation 1984/1985, 12:4067 (R;DE;In German) 
ENEWETAK 
See ENIWETOK 
ENGINEERING 


See also NUCLEAR ENGINEERING 
SAFETY ENGINEERING 


Research Programs 
Summaries of FY 1986 engineering research, 12:4550 (R;US) 
ENGINEERS 
Demand Factors 
Factors affecting the demand for natural scientists and 
engineers in the United States, 1985-2010: a review of 
existing knowledge, 12:6298 (R;US) 
Education 
Factors affecting the demand for natural scientists and 
engineers in the United States, 1985-2010: a review of 
existing knowledge, 12:6298 (R;US) 
Employment 
Factors affecting the demand for natural scientists and 
engineers in the United States, 1985-2010: a review of 
existing knowledge, 12:6298 (R;US) 











ENGLAND 
Nuclear Explosions 


ENGLAND 
See UNITED KINGDOM 
ENIWETOK 
Nuclear Explosions 

Headquarters Joint Task Force Seven. Operation plan number 

3-53, 12:5151 (R;US) 
Site Surveys 

Operation Sandstone. Nuclear explosions. 1948. Engineer's 

report. Part 2. Sandstone report No. 42, 12:5088 (R;US) 
ENRICHED URANIUM 
Accounting 

Uranium accountancy in Atomic Vapor Laser Isotope 

Separation, 12:3426 (J;US) 
Coincidence Methods 

Direct fissile assay of enriched uranium using random self- 
interrogation and neutron coincidence response, 12:4460 
(P;US) 

Inventories 

Uranium accountancy in Atomic Vapor Laser Isotope 

Separation, 12:3426 (J;US) 
Neutron Detection 

Direct fissile assay of enriched uranium using random self- 
interrogation and neutron coincidence response, 12:4460 
(P;US) 

ENVIRONMENT 
Biological Models 

Spark source mass spectrometry of carapaces of Cyprideis 
torosa (Crustacea, Ostracoda): a model to reconstruct 
multifarious saline environments, 12:5350 (BA;US) 

Remote Sensing 

Application of satellite remote sensing and geographic 
information systems to the management of natural resources, 
12:5285 (RA;US) 

Effects of sensor advancements on Thematic Mapper data 
classification, 12:5292 (RA;US) 

Fast estimation of the numerical characteristics of scattered 
signals, 12:5278 (RA;US) 

Flexible multispectral linear array (MLA) sensors for Landsat 
applications, 12:5028 (RA;US) 

Multidimensional (spectral and textural) classification method 
and surface states mapping, approach to the agricultural 
environment using Landsat data in northern and 
northeastern Thailand, 12:5263 (RA;US) 

Tropical Earth Resources Satellite (TERS), 12:5155 (RA;US) 

ENVIRONMENTAL EFFECTS 

This descriptor is to be used only when the actual effects on the 

environment are discussed. 
Risk Assessment 

Striped bass: environmental risks in fresh and salt water, 

12:5657 (J;US) 
ENVIRONMENTAL IMPACTS 

This descriptor is to be used to describe the possible effects on the 

environment from a proposed project. 
Pert Method 

Methodologies for evaluation of environmental capacity and 
impact due to radioactive releases by critical path analysis 
and their application to the IPEN’s aquatic environment as a 
typical case study, 12:3524 (RA;BR) 

ENVIRONMENTAL PARKS 
See NATURE RESERVES 
ENVIRONMENTAL PROTECTION AGENCY 
See US EPA 
ENVIRONMENTAL QUALITY 
See also AIR QUALITY 
WATER QUALITY 

Air-quality and noise issues in environmental planning, 12:5221 

(R;US) 
Planning 

EPA (Environmental Protection Agency) workshop on global 

atmospheric change and EPA planning. Final report, 1 July 
1985-30 June 1986, 12:5222 (R;US) 
ENVIRONMENTAL TRANSPORT 


See also RADIONUCLIDE MIGRATION 
RUNOFF 


Mathematical Models 
Atmospheric dispersion models for application in relation to 
radionuclide releases. A review, 12:5245 (R;XA) 
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ENZYME ACTIVITY 
Radioassay 
Red cell hexose monophosphate shunt activity measurement 
for rapid determination of severity of G6PD deficiency, 
12:5479 (RA;XA) 
ENZYMES 
The enzyme code numbers from ENZYME NOMENCLATURE: 
RECOMMENDATIONS (1972) OF THE 
INTERNATIONAL UNION OF PURE AND APPLIED 
CHEMISTRY AND THE INTERNATIONAL UNION OF 
BIOCHEMISTRY is given in a Scope Note for the individual 
enzymes. 
DNA-Cloning 
Identification of cDNA clones for ligninase from 
Phanerochaete c! rium using synthetic 
oligonucleotide probes, 12:5439 (J;US) 
EPA 
See US EPA 
EPOXIDES 
Compression Strength 
Cryogenic compressive properties of basic epoxy resin systems, 
12:4395 (BA;US) 
Environmental effects on the static and fatigue strength of 
graphite/epoxy structures, 12:4388 (R;AU) 
Cryogenics 
Cryogenic compressive properties of basic epoxy resin systems, 
12:4395 (BA;US) 


Influence of damage on mechanical performance of woven 
laminates at low temperatues, 12:6276 (BA;US) 
Fracture Properties 
Influence of damage on mechanical performance of woven 
laminates at low temperatues, 12:6276 (BA;US) 
Temperature Effects 
Cryogenic compressive properties of basic epoxy resin systems, 
12:4395 (BA;US) 
Influence of damage on mechanical performance of woven 
laminates at low temperatues, 12:6276 (BA;US) 
Tensile Properties 
Environmental effects on the static and fatigue strength of 
graphite/epoxy structures, 12:4388 (R;AU) 
Influence of damage on mechanical performance of woven 
laminates at low temperatues, 12:6276 (BA;US) 
EPOXY COMPOUNDS 
See EPOXIDES 
EPRI 
Cost Benefit Analysis 
1985 EPRI benefits assessment program: a report to the 
electric utility industry, 12:4071 (R;US) 


Programs 
1985 EPRI benefits assessment program: a report to the 
electric utility industry, 12:4071 (R;US) 
EQUATIONS 
See also DIFFERENTIAL EQUATIONS 
Numerical Solution 


Note on a Householder implementation of the GMRES 
method, 12:6374 (R;US) 
Polynomial preconditioning of symmetric indefinite systems, 
12:6352 (R;US) 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUIPMENT 
Use of a more specific term is recommended. 
See also CONTROL EQUIPMENT 
DISTILLATION EQUIPMENT 
ELECTRICAL EQUIPMENT 
ELECTRONIC EQUIPMENT 
HEAT RECOVERY EQUIPMENT 
MATERIALS HANDLING EQUIPMENT 
MILITARY EQUIPMENT 
MINING EQUIPMENT 
OPTICAL EQUIPMENT 
POLLUTION CONTROL EQUIPMENT 
SAMPLERS 
SOLAR EQUIPMENT 
THERMAL ENERGY STORAGE EQUIPMENT 
WINDING MACHINES 
X-RAY EQUIPMENT 
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Inspection 
Experience gained from equipment qualification inspections, 
12:3818 (R;US) 
EQUIPMENT PROTECTION DEVICES 
Design 


Coil protection for a utility scale superconducting magnetic 
energy storage plant, 12:3720 (B;US) 
ERBIUM 156 
Energy Levels 
Nuclear data sheets for A = 156, 12:6022 (J;US) 
Energy-Level Transitions 
Nuclear data sheets for A = 156, 12:6022 (J;US) 
ERBIUM 168 
E3-Transitions 
Interacting boson model calculation of octupole states in 
deformed nuclei, 12:6021 (J;US) 
Interacting Boson Model 
Interacting boson model calculation of octupole states in 
deformed nuclei, 12:6021 (J;US) 
ERYTHROBLASTS 
See BONE MARROW CELLS 
ERYTHROCYTES 
Enzyme Activity 
Red cell hexose monophosphate shunt activity measurement 
for rapid determination of severity of G6PD deficiency, 
12:5479 (RA;XA) 
ESA 
Prior to 1975 known as ESRO and documents written before the 
name change should be indexed to ESRO. 
Research Programs 
Space mechanisms development in the ESA technological 
research program, 12:4558 (RA;FR) 
ESCA 
See ELECTRON SPECTROSCOPY 
ESCHERICHIA COLI 
Cell Division 
Cell elongation and division probability during the Escherichia 
coli growth cycle, 12:5457 (J;US) 
Genetic Engineering 
Microbial enzymes and lignocellulose utilization, 12:3621 
(RA;US) 
ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
ETA-958 RESONANCES 
Hadronic Particle Decay i 
Matrix element of the {eta}’(958)->{eta}/sup 0/2/sup 0/ 
decay, 12:5895 (J;NL) 
ETHANE 
Solvent Properties 
Thermodynamic properties for supercritical coal conversion. 
Quarterly progress report, July 1-September 30, 1986 (In 
supercritical state), 12:3308 (R;US) 
ETHANOL PLANTS 


HF solvolysis of wood for ethanol production preliminary 
design, economics and identification of needed research, 
12:3602 (BA;US) 

Economics 

HF solvolysis of wood for ethanol production preliminary 
design, economics and identification of needed research, 
12:3602 (BA;US) 

ETHOCEL 
See CELLULOSE 


Solvent Properties 
Thermodynamic properties for supercritical coal conversion. 
Quarterly progress report, July 1-September 30, 1986 (In 
supercritical state), 12:3308 (R;US) 
Toxicity 
Use of multiparameter analysis to quantitate hematological 
damage from exposure to a chemical (ethylene oxide), 
12:5654 (J;US) 
ETHYLENE POLYMERS 
See POLYETHYLENES 
IAMINETETRAACETIC ACID 
See EDTA 
EUROPE 
See also EASTERN EUROPE 


WESTERN EUROPE 
Energy Models 
Recent development and use of the Eureca model during the 
period 1980-1990, 12:4036 (R;FR;In French) 
EUROPEAN COMMUNITIES 
Energy Audits 
Energy audit data bases. The situation in the European 
Community and some IEA member states. A JRC enquiry, 
12:4064 (R;DE) 
EUROPEAN MUON COLLABORATION EFFECT 
See EMC EFFECT 
EUROPEAN SPACE AGENCY 
See ESA 
EUROPIUM 152 
Differential Cross Sections 
Elastic scattering of low energy y rays. IV. Theoretical cross 
sections based upon various form factor Rayleigh 
amplitudes, 12:6020 (R;AU) 
EUROPIUM 154 
Differential Cross Sections 
Elastic scattering of low energy rays. IV. Theoretical cross 
sections based upon various form factor Rayleigh 
amplitudes, 12:6020 (R;AU) 
EUROPIUM 156 ; 
Energy Levels 
Nuclear data sheets for A = 156, 12:6022 (J;US) 
Energy-Level Transitions 
Nuclear data sheets for A = 156, 12:6022 (J;US) 
EVALUATED NUCLEAR DATA FILE 
See NUCLEAR DATA COLLECTIONS 
EVAPORATIVE COOLING 
Evaporation of a water droplet deposited on a hot high 
thermal conductivity solid surface, 12:4656 (R;US) 
EVOLUTION 
See BIOLOGICAL EVOLUTION 
EXCHANGE (HEAT) 
See HEAT TRANSFER 
EXCIMER LASERS 
(Prior to April, 1984 information was indexed to GAS LASERS 
and, if possible, the applicable excimer.) 
See also KRYPTON FLUORIDE LASERS 
Ultraviolet Radiation 
Review of uv laser damage measurements at Lawrence 
Livermore National Laboratory, 12:4597 (R;US) 
EXCRETION ANALYSIS 
See PERSONNEL MONITORING 
EXECUTIVE CODES 
Computerized Simulation 
Emulating multitasking system calls for a multicluster machine, 
12:6353 (R;US) 
EXHAUST GASES 
Chemical Analysis 
Clean-burning diesel engines. Interim report, June-December 
1985 on Phase 3, 12:4221 (R;US) 
Pollution Control Equipment 
Steady-state efficiency, temperature, and pressure data for nine 
aftermarket catalysts. Technical report, 12:4229 (R;US) 
EXPERIMENTAL BREEDER REACTOR-2 
See EBR-2 REACTOR 
EXPERIMENTAL FACILITIES (ACCELERATOR) 
See ACCELERATOR FACILITIES 
EXPERIMENTAL NEOPLASMS 
Biological Effects 
[Immunodeficiency syndromes: disorders of lymphocytopoiesis 
caused by environmental disorders.] Annual progress report, 
January-August 1986, 12:5569 (R;US) 
EXPERT SYSTEMS 
A Codes 
Issues in expert system aids for a large engineering simulation 
code, 12:6381 (BA;US) 
Computerized Simulation 
Issues in expert system aids for a large engineering simulation 
code, 12:6381 (BA;US) 








EXPLORATORY WELLS 
Weill Drilling 


EXPLORATORY WELLS 
Well Drilling 
Atlantic summary/index: January 1985-June 1986, 12:3381 
(R;US) 
OCS National Compendium. Outer Continental Shelf Oil and 
Gas information through 1984, 12:3380 (R;US) 
EXPONENTIAL PILES 
See SUBCRITICAL ASSEMBLIES 
EXTRACTION COLUMNS 
Inventories 
Nuclear material inventory estimation in solvent extraction 
contactors. Final report for the period 1 April 1985-31 
March 1986, 12:3435 (R;XA) 
EXTREMELY HIGH FREQUENCY RADIATION 
See MICROWAVE RADIATION 


F CODES 
Benchmarks 
Cove benchmark calculations using SAGUARO and 
- FEMTRAN, 12:3530 (R;US) 
Burnup 
Implementation of burnup in the FERM nodal code, 12:3829 
‘. (RA;BR;In Portuguese) 
, FACILITIES (ACCELERATOR) 
See ACCELERATOR FACILITIES 
FACILITIES (MILITARY) 
See MILITARY FACILITIES 
FACILITIES (NUCLEAR) 
See NUCLEAR FACILITIES 
FACILITIES (STORAGE) 
See STORAGE FACILITIES 
co FACILITIES (TEST) 
See TEST FACILITIES 
FACILITIES (UNDERWATER) 
See UNDERWATER FACILITIES 
FACULAE 
Solar-geophysical data Number 503, July 1986. Part 1 (prompt 
reports). Data for June 1986, May 1986 and late data, 
12:5769 (R;US) 
FALLOUT 
For radioactive fallout only. 
Operation Sandstone. Nuclear Explosions. 1948. Scientific 
Director's report of atomic weapon tests. Annex 11, Parts 1, 
2, and 3. Thermal effects and decontamination studies. 
Sandstone report No. 32, 12:5075 (R;US) 
Forecasting 
Operation Castle. Radiological Safety. Volume 1. Final report, 
12:5136 (R;US) 
Radiation Hazards 
Operation Castle. Radiological Safety. Volume 1. Final report, 
12:5136 (R;US) 
Operation Castle. Radiological Safety. Volume 2. Final report, 
12:5137 (R;US) 
Radiation Monitoring 
Compendium of the Environmental Measurements 
Laboratory's research projects related to the Chernobyl 
nuclear accident, 12:5244 (R;US) 
Spain's radiological observation after the accident at the 
Chernobyl nuclear power station. Preliminary report, Phase 
1 (28th April to 4th May, inclusive), 12:5248 (TG;GB) 
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Shielding effectiveness of enclosure shields in a fallout field, 
12:5058 (R;US) 
FALLOUT PARTICULATES 


See FALLOUT 
PARTICLES 


FALLOUT SHELTERS 
Blast Effects 
Operation Hardtack. Project 3.2. Response of earth-confined 


flexible-arch structures in high-overpressure regions, 12:5117 
(R;US) 
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Operation Hardtack. Project 3.2. Response of earth-confined 
flexible-arch structures in high-overpressure regions, 12:5117 
(R;US) 

FANS 
See BLOWERS 
FARMS 


Compost 
Recovery of slurry composting heat, 12:4206 (R;FI;In Finnish) 
Energy Conservation 


Energy production from own energy sources in agriculture, 
12:4204 (R;FI,In Finnish) 
Energy saving in grain drying, 12:4203 (R;FI;In Finnish) 


Consumption 
Straw as fuel, 12:4202 (R;FI;In Finnish) 
Heat Recovery Equipment 
Recovery of slurry composting heat, 12:4206 (R;FI;In Finnish) 
Vehicles 
Producer gas equipment in internal combustion engines in 
agriculture, 12:4205 (R;FI;In Finnish) 
FAST BREEDER BLANKET FACILITY (FBBF) 
See SUBCRITICAL ASSEMBLIES 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FAST NEUTRONS 
Cross Sections 
Experimental facility for measuring of fast neutrons cross 
sections, 12:4997 (RA;BR;In Portuguese) 
Nuclear Facilities 
Experimental facility for measuring of fast neutrons cross 
sections, 12:4997 (RA;BR;In Portuguese) 
FATIGUE 
See also CORROSION FATIGUE 
THERMAL FATIGUE 
Cracks 
Influence of asperity contact on the scattering of elastic waves 
from fatigue cracks, 12:4282 (R;US) 
Etiology 
Operation Teapot, Nevada Test Site, February-May 1955. 
Project 33.2. The effects of noise in blast-resistant shelters, 
12:5091 (R;US) 
Mathematical Models 
Internal variable based models for elevated temperature fatigue 
and deformation. Annual progress report and summary of 
future research, February 1, 1985-January 31, 1986, 12:4272 
(R;US) 
FATTY ACIDS 
See CARBOXYLIC ACIDS 
FAUCETS (WATER) 
See WATER FAUCETS 
FAULT TREE ANALYSIS 
Integrated fault tree development environment, 12:3922 (R;US) 
FAULT TREE SYSTEMS 
See FAULT TREE ANALYSIS 
FCA REACTOR 
Doppler Effect 
Doppler effect measurement in FCA assembly XII-1, 12:3834 
(R;JP;In Japanese) 
FECES 
Radioactivity 
Comparative role of salps and other zooplankton in the cycling 
and vertical flux of selected elements and natural 
radionuclides, 12:5591 (RA;XA) 
Remineralization of radionuclides and trace metals from 
biogenic particles, 12:5404 (RA;XA) 
Vertical transport studies in the coastal Mediterranean, 12:5403 
(RA;XA) 


Optimization of thorium and uranium isotopes measuring 
method in excretions, 12:5002 (RA;BR;In Portuguese) 
FEDERAL DRIVING CYCLE 
See FEDERAL TEST PROCEDURE 
FEDERAL REGION IV 
Prior to June 1982 this concept was indexed to SOUTHEAST 
REGION. 


See also FLORIDA 
MISSISSIPPI 
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NORTH CAROLINA 
TENNESSEE 
Economic Development 
1985 industrial development, Tennessee Valley region, 12:4075 
(R;US) 
FEDERAL REGION VII 
Prior to June 1982 this concept was indexed to MIDWEST 
REGION. 
Energy Sources 
New energy technologies for Illinois and the midwest, 12:4053 
(B;US) 
New technologies and the future of the midwest, 12:4054 
(BA;US) 
FEDERAL REPUBLIC OF GERMANY 
Air Pollution 
Analysis of the relationship between meteorology and air 
pollution at Deuselbach, West Germany. Master's thesis, 
12:5165 (R;US) 
Energy Consumption 
Energy trends and policy impacts - an analysis of energy 
statistics from seven countries within the CECP project. - 
International residential energy statistics - a compilation of 
data from eight western countries, 12:4065 (R;DE) 
Forests 
Forest damage in the Federal Republic of Germany, 12:4042 
(R;FI,In Finnish) 
FEDERAL TEST PROCEDURE 
Steady-state efficiency, temperature, and pressure data for nine 
aftermarket catalysts. Technical report, 12:4229 (R;US) 
FEEDWATER 
Temperature Dependence 
- Optimal admission steam data for 10-50 MW combined heat 
and power plants, 12:3710 (R;SE;In Swedish) 
ACCELERATOR 
Facility at Fermi National Accelerator Laboratory, Batavia, 
Illinois, includes main synchroton, booster synchrotron, and 
linac. 
Accelerator Facilities 
New, semi-remote handling target stations in the Fermilab 
experimental areas, 12:4863 (RA;US) 
Beam Injection 
Operational experience with the Fermilab 150 GeV injection 
kicker, 12:4847 (RA;US) 
Ton Sources 
Beam tests of a 2 cm diameter lithium lens, 12:4860 (RA;US) 
RF Systems 
Fabrication and operation of the 4 MV 53 MHz RF system for 
the Fermilab antiproton source debuncher ring, 12:4913 
(RA;US) 
Low shunt impedance 53 MHz RF system for RF stacking in 
the FERMILAB antiproton accumulator, 12:4912 (RA;US) 
FERMILAB TEVATRON 
Beam Extraction 
Operation of the Tevatron extraction system, 12:4876 (RA;US) 
Transport 


FNAL main ring to energy save antiproton transfer system for 
Tevatron I, 12:4845 (RA;US) 
Improvement of the voltage properties of the Fermilab 
electrostatic septa, 12:4864 (RA;US) 
Ton Sources 
Kickers and power supplies for the Fermilab Tevatron I 
antiproton source, 12:4844 (RA;US) 
Proton extraction and transport for Pbar production in 
Tevatron I, 12:4846 (RA;US) 
Radiation Detectors 
The DO detector at the Tevatron Collider, 12:5026 (BA;US) 
RF Systems 
Fermilab Tevatron high level RF accelerating systems, 12:4914 
(RA;US) 
FERMIONS 
See also BARYONS 
LEPTONS 
Scalar Fields 
Fermions and the Gaussian effective potential, 12:5960 (J;US) 


Gauge anomalies and scattering theory, 12:5930 (J;US) 
FERRIC COMPOUNDS 
See IRON COMPOUNDS 


FERRITIC STEELS 


Use of anomalous small angle x-ray scattering to investigate 
microstructural features in complex alloys. Technical 
progress report, December 1, 1985-July 1, 1986, 12:4274 
(R;US) 

Deformation 

Use of anomalous small angle x-ray scattering to investigate 
microstructural features in complex alloys. Technical 
progress report, December 1, 1985-July 1, 1986, 12:4274 
(R;US) 

Microstructure 

Use of anomalous small angle x-ray scattering to investigate 
microstructural features in complex alloys. Technical 
progress report, December 1, 1985-July 1, 1986, 12:4274 
(R;US) 


Physical Radiation Effects 
Irradiation effects of 11 MeV protons on ferritic steels, 12:4288 
(RA;JP) 
Pipes 
Evaluation of flaws in carbon steel piping. Final report, 
12:3727 (R;US) 
Reactor Materials 
Evaluation of flaws in carbon steel piping. Final report, 
12:3727 (R;US) 
FERROELECTRIC MATERIALS 
Crystal-Phase Transformations 
Analysis of transitions between ferroelectric and 
antiferroelectric states under conditions of uniaxial strain, 
12:4383 (BA;US) 
Shock Waves 
Analysis of transitions between ferroelectric and 
antiferroelectric states under conditions of uniaxial strain, 
12:4383 (BA;US) 
FERROMAGNETIC MATERIALS 
Free Energy 
Irreversibility and metastability in spin glasses, random field 
ferromagnets and diluted antiferromagnets, 12:6090 (R;US) 
FERROUS COMPOUNDS 
See IRON COMPOUNDS 
FFTF REACTOR 
Westinghouse Hanford Company, Richland, Washington 


Outage scheduling and implementation, 12:3893 (R;US) 
Reactor Maintenance 
FFTF Work Control Center, 12:3894 (R;US) 
Outage scheduling and implementation, 12:3893 (R;US) 
Reactor Operation 
Outage scheduling and implementation, 12:3893 (R;US) 
Uses 
Fission reactor sources for fusion materials testing, 12:6270 
(BA;US) 
FIBERGLASS 
Damage 
Influence of damage on mechanical performance of woven 
laminates at low temperatues, 12:6276 (BA;US) 
Fracture Properties 
Influence of damage on mechanical performance of woven 
laminates at low temperatues, 12:6276 (BA;US) 
Temperature Effects 
Influence of damage on mechanical performance of woven 
laminates at low temperatues, 12:6276 (BA;US) 
Tensile Properties 
Influence of damage on mechanical performance of woven 
laminates at low temperatues, 12:6276 (BA;US) 
FIBERS 
See also OPTICAL FIBERS 
Orientation 
Quantitative description of in situ fiber orientation state with 
image processing techniques, 12:4390 (R;US) 
FIBROBLASTS 
Cell Cycle 
Correlations between cell-cycle perturbations and survival 
levels after exposure to adriamycin for two Chinese hamster 
cell lines, 12:5661 (J;GB) 








FIBROBLASTS 
Cell Differentiation 


Cell Differentiation 
Newborn human skin fibroblasts senesce in vitro without 
acquiring adult growth factor requirements, 12:5455 (J;US) 
Cell Proliferation 
Newborn human skin fibroblasts senesce in vitro without 
acquiring adult growth factor requirements, 12:5455 (J;US) 


Correlations between cell-cycle perturbations and survival 
levels after exposure to adriamycin for two Chinese hamster 
cell lines, 12:5661 (J;GB) 

Receptors 

Characterization of androgenic receptor in cultures of human 
fibroblasts using tritiated methytrienolone, 12:5492 
(RA;BR;In Portuguese) 

FIELD THEORIES 
See also QUANTUM FIELD THEORY 
Equations of Motion 
Collective coordinates and linear modes of the double-sine- 
Gordon kink, 12:5953 (R;US) 
FILM BADGES 
See PHOTOGRAPHIC FILM DOSEMETERS 
FILM BOILING 
Heat Transfer 

Rod bundle film boiling and steam cooling data base and 

correlation evaluation, 12:3849 (R;US) 


Rod bundle film boiling and steam cooling data base and 
correlation evaluation, 12:3849 (R;US) 
FILM COOLING 
Mathematical Models 
Model for correlating flat plate film cooling effectiveness for 
rows of round holes, 12:4631 (RA;FR) 
FILM DOSEMETERS 
See PHOTOGRAPHIC FILM DOSEMETERS 
FILMS 
Not for PHOTOGRAPHIC FILMS or NUCLEAR 
EMULSIONS. 
See also SUPERCONDUCTING FILMS 
THIN FILMS 
Grain Growth 
Grain growth phenomena in films: A Monte Carlo approach, 
12:6092 (J;US) 


seeee 


Grain growth phenomena in films: A Monte Carlo approach, 
12:6092 (J;US) 
FILTERS 
See also AIR FILTERS 
OPTICAL FILTERS 
Design 
Performance evaluation of a cross-flow filter on a subpilot- 
scale pressurized fluid bed coal combustor, 12:3351 (R;US) 


Impregnation of filters for sampling of atmospheric gases. The 
vacuum drying technique, 12:5182 (R;DK) 
Performance Testing 
Performance evaluation of a cross-flow filter on a subpilot- 
scale pressurized fluid bed coal combustor, 12:3351 (R;US) 
Vacuum 
Impregnation of filters for sampling of atmospheric gases. The 
vacuum drying technique, 12:5182 (R;DK) 
FINGERPRINTING (OIL SPILLS) 
See OIL SPILLS 
PATTERN RECOGNITION 


FINITE DIFFERENCE METHOD 
Mesh Generation 
Simplified second-order rezoning algorithm for generalized 
two-dimensional meshes, 12:6377 (J;US) 
FINITE ELEMENT METHOD 
Body-oriented coordinates applied to the finite-element 
method, 12:6371 (R;US) 
FINS 
Heat Transfer 


Pressure drop and heat transfer characteristics of circular and 


oblong low aspect ratio pin fins, 12:4620 (RA;FR) 
Pressure 


Drop 
Pressure drop and heat transfer characteristics of circular and 
oblong low aspect ratio pin fins, 12:4620 (RA;FR) 
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FIRE STATIONS 
See PUBLIC BUILDINGS 
FIREDAMP 
See METHANE 
FIRES 
Data Base Management 

Users’ guide for a computer-based nuclear power 

plant fire data base, 12:3985 (R;US) 
Detection 

Fire detector, 12:5047 (TG;US) 

Safe production and use of domestic fuels. Part 3. Delection of 
smouldering peat fires from mechanical conveyor, 12:3337 
(R;FI;In Finnish) 

Particulates 

Parametric study of wind 

in large fires, 12:5237 (J;GB) 
Personnel 
Problems of firemen in nuclear era, 12:6392 (RA;BR;In 
Portuguese) 
FIREWOOD 
See WOOD FUELS 
FIRST WALL 


super-pm particle effects 


Transient temperature response of in-vessel components due to 
pulsed operation in tokamak Fusion Experimental Reactor 
(FER), 12:6256 (R;JP;In Japanese) 

FISCHER-TROPSCH SYNTHESIS 
Catalysts 

CO + He reaction over nitrogen-modified iron catalysts. Final 
technical report, August 1, 1982-December 31, 1985, 12:3595 
(R;US) 

FISH CULTURE 

See FISHERIES 
FISH HATCHERIES 

See FISHERIES 
FISH MEAL 

See FISH PRODUCTS 
FISH PRODUCTS 

Radurization 


Radiation preservation of fishery products, 12:5610 (RA;MY) 


Prior to August 1981, this concept was indexed to 
AQUACULTURE. 
Remote Sensing 
Concept of multi-spectral image data with analytical program 
stored on floppy diskette, 12:5342 (RA;US) 
Digital mosaic processing, 12:5293 (RA;US) 
FISHES 
See also TROUT 
Biological Radiation Effects 
Compilation of 1985 annual reports of the Navy elf (extremely 
low frequency) communications system ecological 
monitoring program. Volume 3. Tabs H-J. Annual progress 
report, January-December 1985, 12:5666 (R;US) 


Carcinogenic effects of river sediment extracts in fish and 
mice, 12:5381 (BA;US) 
Habitat 
Effects of proposed water supply withdrawals on fish habitat 
in the Piney River, 12:5423 (R;US) 
Mortality 
Mortality of juvenile American shad and blueback herring 
passed through a low-head Kaplan hydroelectric turbine, 
12:3608 (J;US) 
Neoplasms 
Carcinogenic effects of river sediment extracts in fish and 
mice, 12:5381 (BA;US) 
Neutron Reactions 
Study of Cr, Cs, Fe and Co distribution in corvina and shrimp 
in Piraquara de Dentro region, 12:3889 (RA;BR;In 
Portuguese) 
Physiology 
Effects of thermal pellution on the respiratory rate and heart 
beat of some fishes, 12:5422 (TG;GB) 
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Dynamics 
Smallmouth bass reproduction in elevated temperature regimes 
at the species native southern limit, 12:5622 (J;US) 


Critique of acid lakes and fish-population status in the 
Adirondack region of New York State. Final report, 12:5643 
(R;US) 

Radionuclide Kinetics 

Vertical transport studies in the coastal Mediterranean, 12:5403 

(RA;XA) 
FISSILE MATERIALS 


Los Alamos second-generation system for passive and active 
neutron assays of drum-size containers, 12:3544 (R;US) 
FISSION CHAMBERS 
Performance Testing 
Development of high-temperature fission counter chambers, 
12:5014 (R;JP;In Japanese) 
FISSION FOIL DETECTORS 
Availability 
Isotope materials availability and services for target production 
at the Oak Ridge National Laboratory, 12:3584 (R;US) 
Design 
Delayed neutron counting for plasma neutron diagnostics, 
12:6168 (BA;US) 
Efficiency 
Delayed neutron counting for plasma neutron diagnostics, 
12:6168 (BA;US) 
FISSION NEUTRONS 
Neutron Spectra 
Delayed neutron counting for plasma neutron diagnostics, 
12:6168 (BA;US) 
FISSION PRODUCT RELEASE 
Coordinate with descriptors for the area of release such as 
BIOSPHERE or COOLANTS, and for the specific fission 
products, if known. 
Bench-Scale Experiments 
Out-pile FP release experiment by heating of irradiated UO. 
pellet, 12:3731 (R;JP;In Japanese) 
FISSION PRODUCTS 
Counting Techniques 
Operation sandstone. Nuclear explosions. 1948. Appendix B to 
Report Number 10. Fission counting, 12:5089 (R;US) 
Nuclear Data Collections 
JENDL-2 fission-product cross section data file, 12:5974 


(RA;JP) 
Concentration 
Spain's radiological observation after the accident at the 
Chernobyl nuclear power station. Preliminary report, Phase 
1 (28th April to 4th May, inclusive), 12:5248 (TG;GB) 
FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
FISSIONING PLASMA 
Fission Neutrons 
Delayed neutron counting for plasma neutron diagnostics, 
12:6168 (RA;US) 
Plasma Diagnostics 
Delayed neutron counting for plasma neutron diagnostics, 
12:6168 (BA;US) 
FIXATION (CARBON DIOXIDE) 
See CARBON DIOXIDE FIXATION 
FLAME PROPAGATION 
Two-Phase Flow 
Flame propagation and extinction in particle clouds. Final 
Technical Report, 2 January 1984-31 August 1985, 12:4545 
(R;US) 
FLAMES 
Combustion Kinetics 
High-resolution coherent anti-stokes Raman spectroscopy 
measurements for combustion diagnostics development, 
12:4549 (BA;US) 
Techniques 


High-resolution coherent anti-stokes Raman spectroscopy 
measurements for combustion diagnostics development, 
12:4549 (BA;US) 


Time-resolved fluorescence investigation of rotational transfer 
in A?summation* (v = 0) OH, 12:4548 (J;US) 
Raman Spectroscopy 
High-resolution coherent anti-stokes Raman spectroscopy 
measurements for combustion diagnostics development, 
12:4549 (BA;US) 
N/sub 2/ Raman linewidths in a H/sub 2/-O/sub 2/-N/sub 2/ 
flame by inverse Raman spectroscopy, 12:4465 (BA;US) 
Temperature and concentration profiles in hydrogen-nitrous 
oxide flames. Final technical report, 12:4541 (R;US) 
FLANGES 
Destructive Testing 
Cyclic stress of model of WWER-1000 reactor pressure vessel 
neck, 12:4664 (RA;CS;In Czech) 
Diffusion Barriers 
TiN high temperature diffusion barrier for copper-gasketed 
stainless-steel flanges, 12:4382 (J;US) 
Scale Models 
Cyclic stress of model of WWER-1000 reactor pressure vessel 
neck, 12:4664 (RA;CS;In Czech) 
FLASH BURNS 
Radiation Protection 
Calculations on technical requirements for protection devices 
against a nuclear light flash, 12:5588 (RA;FR) 
FLASKS 
See CASKS 
FLAT PLATE COLLECTORS 
Performance 
Ingelstad - a solar heating plant with seasonal storage, 12:3681 
(RA;DK) 
Lambohov - a solar heating plant with seasonal storage, 
12:3656 (RA;DK) 
FLORIDA 
Acid Rain 
Florida acid-deposition study. Phase 2 report, 12:5219 (R;US) 
Florida acid-deposition study. Phase 2 report addendum: acid- 
deposition monitoring program. Data analysis, 12:5220 
(R;US) 
FLOTATION 
Demonstration Programs 
Development and demonstration of a static tube flotation 
system for producing superclean coal. Technical progress 
report, 4th quarter ending September 30, 1986, 12:3342 
(R;US) 
Economics 
Development and demonstration of a static tube flotation 
system for producing superclean coal. Technical progress 
report, 4th quarter ending September 30, 1986, 12:3342 
(R;US) 
FLOW (FLUID) 
See FLUID FLOW 
FLOW (HEAT) 
See HEAT FLOW 
FLOWMETERS 
Acoustics 
Acoustic flow instruments for solid-gas flows, 12:5030 (R;US) 
Evaluations 
Instrumentation and control for fossil energy. Annual report, 
FY 1985, 12:3288 (R;US) 
FLUE GAS 
Chemical 
Emission of sulfur and nitrogen oxides from industrial plants - 
comparable measurements performed by some commercial 
laboratories - a study of reliability, 12:5224 (R;SE;In 
Swedish) 
Experiences of systems for continuous measurement in stack 
gases, 12:5225 (R;SE;In Swedish) 
Condensates 
Dewpoint corrosion - a literature review, 12:4298 (R;SE;In 
Swedish) 
Denitrification 
Advanced environmental control technologies for the 
simultaneous removal of sulfur dioxide and nitrogen oxides 
from flue gas, 12:3332 (BA;US) 








FLUE GAS 
Denitrification 


NO/sub x/ emission control for the design and operation of 
fluidized-bed combustion systems. Final report, 12:3325 
(R;US) 
Desulfurization 
Advanced environmental control technologies for the 
simultaneous removal of sulfur dioxide and nitrogen oxides 
from flue gas, 12:3332 (BA;US) 
Flue gas desulfurization in small scale and medium size 
condensing boilers, 12:3711 (R;DK;In Danish) 
Flue gas desulfurization by dry injection. Pilot scale tests, 
12:5223 (R;SE;In Swedish) 
High-sulfur spray dryer Shawnee test program. Volume VI. R- 
C/TVA spray dryer/ESP evaluation, 12:3331 (R;US) 
Interaction of ash minerals in desulfurization with calcium 
sorbent - experiments in a drop tube furnace, 12:3315 
(R;SE;In Swedish) 
Optimization of desulfurization by injection of limestone into 
the fire grate, 12:3712 (R;SE;In Swedish) 
Organic acids can enhance wet limestone flue gas scrubbing, 
12:3330 (R;US) 
Sulphur capture by calcium based sorbents - experiments in a 
drop tube furnace. Final report, 12:3314 (R;SE;In Swedish) 
Gas Analysis 
Assessment of instrumentation and analytical techniques for 
4 high temperature in situ waste stream characterization of 
° industrial flue gases, 12:5173 (R;US) 
’ Measuring Methods 
’ Measurements of the size of particles produced by an oil 
: burner, 12:4547 (R;FI;In Finnish) 
’ Radiation heat transfer of gases and particles in combustion 
chambers, 12:4546 (R;FI;In Finnish) 
; Oil Burners 
: Measurements of the size of particles produced by an oil 
burner, 12:4547 (R;FI;In Finnish) 
Stacks 
Evaluation of suitability of large brick stacks for national gas 
fueling and low flue gas temperatures, 12:4679 (R;DK;In 
Danish) 
Thermal Radiation 
Radiation heat transfer of gases and particles in combustion 
chambers, 12:4546 (R;FI;In Finnish) 
FLUID FLOW 
See also COMPRESSIBLE FLOW 
SOLIDS FLOW 
TURBULENT FLOW 


TWO-PHASE FLOW 
UNSTEADY FLOW 


Enthalpy 
Evaluation method of the fluid enthalpy factors accordingly 
the rod bundle subchannels, 12:4651 (RA;BR;In Portuguese) 
K Codes 
Implementation of a conjugate residual iteration in the KIVA 
computer program, 12:6370 (R;US) 
L Codes 
Implementation of a conjugate residual iteration in the KIVA 
computer program, 12:6370 (R;US) 
FLUID MECHANICS 


See also AERODYNAMICS 
HYDRAULICS 
HYDRODYNAMICS 


Numerical Analysis 
Advances in numerical and applied mathematics, 12:5861 
(R;US) 
FLUIDIZED BED 
See FLUIDIZED BEDS 
FLUIDIZED BED REACTORS 


Development of nuclear methods for determining fluid- 
dynamic parameters in fluid catalyst cracking reactors, 
12:3903 (RA;BR;In Portuguese) 

Heat Transfer 

New fluidized bed nuclear reactor, 12:3902 (RA;BR;In 

Portuguese) 
FLUIDIZED BEDS 
Indexes 

Retrospective search on packed and fluidized bed reactors for 

anaerobic digestion, 12:3596 (R;IE) 
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FLUIDIZED-BED COMBUSTORS 
Comparative Evaluations 
Advanced atmospheric fluidized-bed combustion design: the 
staged cascading fluidized-bed combustor, 12:3352 (R;US) 


Advanced atmospheric fluidized-bed combustion design: the 
staged cascading fluidized-bed combustor, 12:3352 (R;US) 

NO/sub x/ emission control for the design and operation of 
fluidized-bed combustion systems. Final report, 12:3325 
(R;US) 

Filters 

Performance evaluation of a cross-flow filter on a subpilot- 

scale pressurized fluid bed coal combustor, 12:3351 (R;US) 


AR and TD Fossil Energy Materials Program. Quarterly 
progress report for the period ending June 30, 1986, 12:4237 
(R;US) 

Materials Testing 

Corrosion kinetics of selected materials for pressurized 
fluidized bed combustion (PFBC). Second quarterly report, 1 
January-31 March 1986, 12:3350 (R;US) 


NO/sub x/ emission control for the design and operation of 
fluidized-bed combustion systems. Final report, 12:3325 
(R;US) 

FLUIDS 
Not for BODY FLUIDS. 
See also GASES 
Density 

Solution of Percus’s equation for the density of hard rods in an 

external field, 12:5865 (J;US) 
FLUID-STRUCTURE INTERACTIONS 
Flow Models 

Analytical study of flow distribution in the experimental 
VHTR core. Based on advanced phase of the second stage 
of detailed design, 12:3801 (R;JP;In Japanese) 

Sensitivity Analysis 

Analytical study of flow distribution in the experimental 
VHTR core. Based on advanced phase of the second stage 
of detailed design, 12:3801 (R;JP;In Japanese) 

FLUORIDES 
See also AMERICIUM FLUORIDES 
LITHIUM FLUORIDES 
NEPTUNIUM FLUORIDES 
PLUTONIUM FLUORIDES 


SULFUR FLUORIDES 
URANYL FLUORIDES 


EPA, ASTM, and column leaching of processed oil shale: a 
comparative study, 12:3421 (R;US) 
FLUORINE 18 
Chemical Preparation 
Process for the production of /sup 18/F-2-deoxy-2-fluoro-D- 
glucose, 12:4498 (P;US) 
FLUORINE COMPOUNDS 
See also FLUORIDES 
Chemical Preparation 
Process for the production of /sup 18/F-2-deoxy-2-fluoro-D- 
glucose, 12:4498 (P;US) 
Ton Selective Electrode 
Method for fluoride routine determination in urine of personnel 
exposed, by ion selective electrode, 12:5636 (RA;BR;In 
Portuguese) 
FLUORINE IONS 
Rydberg States 
Correlation in the 2snd Rydberg series of F VI, 12:5833 (J;US) 
FLUX JUMPS 
See MAGNETIC FLUX 
FLUX (MAGNETIC) 
See MAGNETIC FLUX 
FLUX (NEUTRON) 
See NEUTRON FLUX 
FLUX PINNING 
See MAGNETIC FLUX 
FLUXOIDS 
See MAGNETIC FLUX 
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FLY ASH 
Chemical Analysis 
Development of methods for analyzing organics in fly ash. 
Final report, 12:5176 (R;US) 
Chlorination 
Carbochlorination of metal oxides in a fused salt slurry reactor, 
12:4470 (R;US) 
Chromatography 
Development of methods for analyzing organics in fly ash. 
Final report, 12:5176 (R;US) 


Fundamental studies of the mechanisms of slag deposit 
formation, 12:3354 (R;US) 
Electrostatic Separation 
Investigation of precipitator pulse energization. Final report, 
12:5174 (R;US) 
Leaching 
Comparison of the behavior of trace elements during acid 
leaching of ash from several coals, 12:3318 (R;US) 
Evaluation of plastic filler applications for leached fly ash: 
Research project 2422-11, Final report, 12:3328 (R;US) 
Materials Recovery 
Evaluation of plastic filler applications for leached fly ash: 
Research project 2422-11, Final report, 12:3328 (R;US) 


Development of methods for analyzing organics in fly ash. 
Final report, 12:5176 (R;US) 
Thermodynamic Properties 
Thermal properties of fly ash-slag cement waste forms for 
disposal of Savannah River Plant salt waste, 12:3516 
(BA;US) 
Waste Disposal 
Recovery of aluminum oxide by the Ames lime-soda sinter 
process: scale-up using a rotary kiln, 12:3329 (R;US) 
Waste Product Utilization 
High-volume fly ash utilization program guidelines. Final 
report, 12:4185 (R;US) 
FMIT FACILITY 
See FMIT LINAC 
FMIT LINAC 
Linear Accelerator at the Hanford Fusion Materials Irradiation 
Test Facility. 
Design 
Cw RF operation of the FMIT RFQ, 12:4770 (RA;US) 
Modifications 
Cw operation of the FMIT RFQ accelerator, 12:4716 (RA;US) 
Multiple uses of an upgraded FMIT facility, 12:4896 (RA;US) 
Performance 
Cw operation of the FMIT RFQ accelerator, 12:4716 (RA;US) 
Cw RF operation of the FMIT RFQ, 12:4770 (RA;US) 
Uses 
Multiple uses of an upgraded FMIT facility, 12:4896 (RA;US) 
FOAMS 
Chemical Preparation 
Mechanisms of foam generation in glass bead packs, 12:3366 
(R;US) 
Rheology 
Foam and emulsion rheology: A quasistatic model for large 
deformations of spatially-periodic cells, 12:5866 (J;US) 
Sorptive Properties 
The use of aqueous foam to reduce radioactive material 
dispersal in sabotage incidents, 12:3568 (J;US) 
Temperature Dependence 
Foaming of jacket pipe joints, 12:4669 (R;SE;In Swedish) 
FOCK METHOD 
See HARTREE-FOCK METHOD 
FOCK SELF-CONSISTENT FIELD 
See HARTREE-FOCK METHOD 
FOG (SPRAYS) 
See SPRAYS 
FOILS 
Thinner than PLATES or SHEETS. 
Charged-Particle Transport 
Z,° (Barkas) effect, 12:6061 (RA;US) 


FORESTS 
Remote Sensing 


FOOD 
Dehydration 
Design and control of energy efficient drying processes with 
specific reference to foods. Milestone 3. Literature review, 
12:4176 (R;US) 
Drying 
Practical research on No-NOsub(x) burners by direct drying of 
condensing foodstuffs, 12:4192 (R;DK;In Danish) 
Irradiation 
Regulatory aspect of food irradiation, 12:5613 (RA;MY) 
Nitrosamines 
Practical research on No-NOsub(x) burners by direct drying of 
condensing foodstuffs, 12:4192 (R;DK;In Danish) 
Radiodisinfestation 
Radiation disinfestation of food with special reference to 
quarantine, 12:5611 (RA;MY) 
ion 
Food irradiation in Malaysia, 12:5606 (RA;MY) 
Food irradiation. Key considerations and scope for application 
in ASEAN countries, 12:5609 (RA;MY) 
Recent developments in food irradiation, 12:5607 (RA;MY) 
Research status of food irradiation in Malaysia, 12:5608 
(RA;MY) 
Radurization 
Food irradiation - a viable technology for reducing post 
harvest losses of food, 12:5612 (RA;MY) 
FOOD CHAINS 
Radionuclide Migration 
Experimental studies on sediment-animal transfer processes for 
long-lived radionuclides, 12:5412 (RA;XA) 
FOOD INDUSTRY 
Hazardous Materials 
Health-hazard evaluation report HETA 83-391-1683, 
Continental Coffee Products Company, Houston, Texas, 
12:5209 (R;US) 
Preliminary survey report: control technology for filling of 
containers at Central Soya, Marion, Ohio, 12:5184 (R;US) 
FOOD IRRADIATION 
See FOOD PROCESSING 
FOOD PROCESSING 
Air Pollution Monitoring 
Industry-wide studies report of an in-depth industrial hygiene 
survey: Micro-Biotrol, Chicago, Illinois (Ethylene oxide 
exposure), 12:5580 (R;US) 
Drying 
Design and control of energy efficient drying processes with 
specific reference to foods. Milestone 3. Literature review, 
12:4176 (R;US) 
Gas Burners 
Pulse-combustion deep fat fryer, Phase 2. Final report, 
December 1983-December 1985, 12:3413 (R;US) 
Sterilization 
Industry-wide studies report of an in-depth industrial hygiene 
survey: Micro-Biotrol, Chicago, Illinois (Ethylene oxide 
exposure), 12:5580 (R;US) 
FOODSTUFFS 
See FOOD 
FORESTS 
Acidification 
Forest damage in the Federal Republic of Germany, 12:4042 
(R;FI;In Finnish) 
Biological Stress 
Forest damage in the Federal Republic of Germany, 12:4042 
(R;FI;In Finnish) 
Ecology 
Areas having soil characteristics that may indicate sensitivity 
to acidic deposition under alternative forest damage 
hypotheses, 12:5316 (R;US) 
Forest health and acidic deposition, 12:5177 (R;US) 
Remote Sensing 
Forest damage assessment via advanced image processing 
techniques based on TM-compatible airborne scanner data, 
12:5299 (RA;US) 








FORESTS 
Soll Chemistry 


Soil Chemistry 
Areas having soil characteristics that may indicate sensitivity 
to acidic deposition under alternative forest damage 
hypotheses, 12:5316 (R;US) 
FORMALDEHYDE 
Air Pollution Control 
Air washing for the removal of formaldehyde from indoor air, 
12:5234 (J;GB) 
Air Pollution Monitoring 
Formaldehyde exposure from building products, 12:5230 
(J;GB) 
Indoor air quality study of 40 east Tennessee homes, 12:5229 
(J;GB) 
Surface emission monitoring of pressed-wood products 
containing urea-formaldehyde resins, 12:5231 (J;GB) 


Genetic control of environmental pollutants: poster sessions, 
12:5634 (RA;US) 
Ecological Concentration 
Indoor air quality measurements in 38 Pacific Northwest 
commercial buildings, 12:5180 (R;US) 
Health Hazards 
Health risks from indoor formaldehyde exposures in northwest 
weatherized residences, 12:5644 (R;US) 
Removal 
Air washing for the removal of formaldehyde from indoor air, 
12:5234 (J;GB) 
FORMALIN 
See FORMALDEHYDE 
FORMALITH 
See FORMALDEHYDE 
FORMIC ACID 


Release of organic chelating agents from solidified 
decontamination wastes, 12:3489 (R;US) 
FORMIC ALDEHYDE 
See FORMALDEHYDE 
FORMOL 
See FORMALDEHYDE 
FORTRAN 


Implementation of dynamic structures using VAX FORTRAN 
and VMS, 12:6369 (R;US) 
FOSSIL FUEL RESERVES 
See FOSSIL FUELS 
FOSSIL FUELS 


See also COAL 
NATURAL GAS 
OIL SANDS 
OIL SHALES 
PEAT 
PETROLEUM 
SHALE OIL 


Research Programs 
A review of the federal fossil fuels R & D program, 12:4070 
(BA;US) 
Reserves 
Arctic and offshore research (AORIS), 12:6385 (RA;US) 
FOSSIL-FUEL POWER PLANTS 
Air Pollution Abatement 
Industrial Combustion Emissions (ICE) model: regionalized 
projections of demand for purchased industrial boiler fuel, 
12:5258 (R;US) 
Computerized Simulation 
Long-term power system simulation for real-time training with 
a reduced size program, 12:3606 (R;BR) 
Environment 
Multimedia Contaminant Environmental Exposure Assessment 
(MCEA) Methodology for coal-fired power plants. Volume 
2, 12:5341°(R;US) 
Multimedia contaminant environmental exposure assessment 
(MCEBA) methodology for coal-fired power plants. Volume 
1, 12:5340 (R;US) 


AR and TD Fossil Energy Materials Program. Quarterly 
progress report for the period ending June 30, 1986, 12:4237 
(R;US) 
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Mathematical Models 
Long-term power system simulation for real-time training with 
a reduced size program, 12:3606 (R;BR) 
Operating Cost 
Production cost of electric power from nuclear power plants, 
12:3820 (RA;CS;In Czech) 


1985 seminar on power plant digital control and fault-tolerant 
microcomputers: proceedings, 12:3722 (R;US) 
Pollution Control Equipment 
Analysis of advanced system designs for integrated 
environmental control, 12:3333 (BA;US) 
Risk Assessment 
Multimedia Contaminant Environmental Exposure Assessment 
(MCEA) Methodology for coal-fired power plants. Volume 
2, 12:5341 (R;US) 
Multimedia contaminant environmental exposure assessment 
(MCBEA) methodology for coal-fired power plants. Volume 
1, 12:5340 (R;US) 
Scaling 
In situ spectroscopy of pyrite oxidation and resulfidation, 
12:4501 (BA;US) 
FOUNDATIONS 
Cathodic Protection 
Cathodic protection of steel sheet piling with sacrificial anodes, 
12:4262 (RA;DK;In Danish) 
Flexural Strength 
Interaction between floating ice sheets and vertical structures 
due to water level fluctuations, 12:4682 (R;DK) 
Shear 
Interaction between floating ice sheets and vertical structures 
due to water level fluctuations, 12:4682 (R;DK) 
FOUNDRIES 
Cast Iron 
Energy costs for melting cast iron comparing medium 
frequency with mains frequency with charge preheating, 
12:4179 (R;GB) 
Energy 
Energy costs for melting cast iron comparing medium 
frequency with mains frequency with charge preheating, 
12:4179 (R;GB) 
Energy Efficiency 
Reduction of costs by improvement of yield in foundries, 
12:4180 (R;GB) 
FOURIER TRANSFORM SPECTROMETERS 
Design 
Liquid chromatography/fourier transform ir spectrometry 
interface flow cell, 12:5044 (P;US) 
Operation 
Liquid chromatography/fourier transform ir spectrometry 
interface flow cell, 12:5044 (P;US) 
FOXES 
Infectious Diseases 
Serologic survey for disease in endangered San Joaquin kit fox, 
Vulpes macrotis mutica, inhabiting the Elk Hills Naval 
Petroleum Reserve, Kern County, California, 12:5339 (R;US) 
FRACTURES 





Study of backfilling of fissures in granite by precipitation of 
silica, 12:3469 (R;FR;In French) 
FRAGMENTS (DECAY) 
See DECAY 
FRAGMENTS (FALLOUT) 
See FALLOUT 
FRAGMENTS (PARTICLES) 


Energy trends and policy impacts - an analysis of energy 
statistics from seven countries within the CECP project. - 
International residential energy statistics - a compilation of 
data from eight western countries, 12:4065 (R;DE) 

French energy policy: prospects for the future, 12:4060 
(RA;US) 





Energy Policy 
French energy policy: prospects for the future, 12:4060 
(RA;US) 
Geologic Surveys 
Characterization of spectral signatures of aluminous formations 
(laterites and bauxites). Possibilities of using satellite remote 
sensing for prospecting for aluminous minerals, 12:5676 
(RA;US) 
Mountains 
Processing of remote sensing imagery: application to the study 
of the evolution of a mountainous region (Ile de la Reunion), 
12:5680 (RA;US) 
Nature Reserves 
Contribution of satellite imagery for the study of France's 
regional natural parks, 12:5284 (RA;US) 
Remote Sensing 
Remote sensing and subsurface anomalies in the Bresse region 
of France, 12:3361 (RA;US) 
FREE ELECTRON LASERS 


Evolution of free-electron laser development, 12:4604 (BA;US) 


Optical modeling of induction-linac driven free-electron lasers, 
12:4922 (R;US) 


Evolution of free-electron laser development, 12:4604 (BA;US) 
Los Alamos free-electron laser, 12:4595 (RA;US) 
Storage ring design for a short wavelength FEL, 12:4960 
(RA;US) 
Electron Beams 
Radiation produced by the modulated electron beam of a free- 
electron laser. Technical report, 12:4591 (R;US) 
Feasibility Studies 
Evolution of free-electron laser development, 12:4604 (BA;US) 
Gain 
Free-electron-laser gain degradation and electron-beam quality, 
12:4599 (J;US) 
Harmonic Generation 
Even-harmonic generation in free-electron lasers, 12:4598 
(J;US) 
Laser Cavities 
Superconducting-cavity development for free-electron lasers. 
Final report, July 1984-June 1986, 12:4589 (R;US) 
Two-stage FEL (free electron laser) research at KMS Fusion, 
Inc. Final report, 12:4588 (R;US) 
Optical Properties 
Theoretical studies in free-electron lasers. Final report, August 
1981-June 1986, 12:4592 (R;US) 


Evolution of free-electron laser development, 12:4604 (BA;US) 
Performance 
Los Alamos free-electron laser, 12:4595 (RA;US) 
Wiggler Magnets 
Two-stage FEL (free electron laser) research at KMS Fusion, 
Inc. Final report, 12:4588 (R;US) 
FREQUENCY CONVERTERS 
Design 
Harmonic generation at high peak power, 12:4602 (BA;US) 
Fabrication 
Harmonic generation at high peak power, 12:4602 (BA;US) 
FREQUENCY (EIGEN) 
See EIGENFREQUENCY 
FRESH WATER 
Radioactivity 
Americium particle formation in freshwater, 12:5406 (RA;XA) 
Toxicity 
Baseline studies of toxic metals in Mediterranean rivers, 
12:5364 (RA;XA) 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FRUIT (SEEDS) 
See SEEDS 
FTR REACTOR (RICHLAND) 
See FFTF REACTOR 
FUEL ASSEMBLIES 
See also FUEL ELEMENT CLUSTERS 


Neutron Flux 
Comparison of results of calculations of neutron flux in light 
water reactor fuel assemblies, using diffusion and transport 
theories, 12:3756 (RA;CS;In Czech) 
Performance Testing 
Model of the fluid temperature field in a turbulent flow parallel 
to heated tube bundle, 12:4650 (RA;BR;In Portuguese) 
Security Seals 
FAID/SPAR field tests at Kahl: A final report, 12:3998 (J;US) 


Comparison of results of calculations of neutron flux in light 
water reactor fuel assemblies, using diffusion and transport 
theories, 12:3756 (RA;CS;In Czech) 

FUEL ASSEMBLY DISMANTLING 
Radioactive Waste Disposal 

Spent fuel disassembly hardware and other non-fuel bearing 
components: characterization, disposal cost estimates, and 
proposed repository acceptance requirements, 12:3497 
(R;US) 

FUEL BUNDLES 
See FUEL ELEMENT CLUSTERS 
FUEL CELL CATALYSTS 
See ELECTROCATALYSTS 
FUEL CELL POWER PLANTS 
For commercial, residential, or electric utility use. 
Commercialization 

Planning information report for development of multi- 
megawatt fuel cell power plants. Final report, 12:4093 
(R;US) 

Research Programs 

High-temperature solid oxide electrolyte fuel cell power 
generation system. Quarterly technical progress 
report, January 1-March 31, 1984, 12:4091 (R;US) 

High-temperature, solid oxide electrolyte fuel cell power 
generation system. Quarterly technical progress summary 
report, April 1-June 30, 1984, 12:4092 (R;US) 

Uses 

Industrial applications of fuel cell power plants. Task 5. 
Identification of potential fuel cell applications, 12:4094 
(R;US) 

Industrial applications of fuel cell power plants. Task 4 
summary. Review and analysis of the literature, 12:4095 
(R;US) 

FUEL CELLS 
See also ACID ELECTROLYTE FUEL CELLS 
Anodes 

New oxygen reduction catalysts for fuel cells with organic 

fuel, 12:4098 (BA;US) 
Cathodes 

New oxygen reduction catalysts for fuel cells with organic 

fuel, 12:4098 (BA;US) 
Coordinated Research Programs 

The Department of Energy's Electrochemical Storage 

Program and its role in education, 12:4029 (BA;US) 
Education 

The Department of Energy's Electrochemical Storage 

Program and its role in education, 12:4029 (BA;US) 
Electrocatalysts 

New oxygen reduction catalysts for fuel cells with organic 

fuel, 12:4098 (BA;US) 
Electrodes 

AR and TD Fossil Energy Materials Program. Quarterly 
progress report for the period ending June 30, 1986, 12:4237 
(R;US) 

Computer simulation of transport across the electrode/ionomer 
interface, 12:4099 (BA;US) 

Modified gas diffusion electrodes for proton exchange 
membrane fuel cells, 12:4100 (BA;US) 

Electrolytes 

Improved acid electrolytes for fuel cells: annual report, July 
1985-July 1986, 12:4097 (R;US) 

Modified gas diffusion electrodes for proton exchange 
membrane fuel cells, 12:4100 (BA;US) 








FUEL CELLS 
Hydrogen Production 


Hydrogen Production 

The development of a membrane alkaline fuel cell reactor for 
energy conservation in the chlor-alkali industry, 12:4103 
(BA;US) 

Ion Exchange Materials 

The development of a membrane alkaline fuel cell reactor for 
energy conservation in the chlor-alkali industry, 12:4103 
(BA;US) 

Water flows within ion-exchange membranes during fuel cell 
operation, 12:4101 (BA;US) 

Membranes 

Computer simulation of transport across the electrode/ionomer 
interface, 12:4099 (BA;US) 

Modified gas diffusion electrodes for proton exchange 
membrane fuel cells, 12:4100 (BA;US) 

The development of a membrane alkaline fuel cell reactor for 
energy conservation in the chlor-alkali industry, 12:4103 
(BA;US) 

Water flows within ion-exchange membranes during fuel cell 
operation, 12:4101 (BA;US) 

Performance 
Monolithic fuel cells, 12:4090 (R;US) 
Solid Electrolytes 

Preparation of thin-film solid electrolytes for fuel-cell 

application, 12:4096 (R;US) 
Technology Transfer 
The Department of Energy's Electrochemical Storage 
Program and its role in education, 12:4029 (BA;US) 
Uses 
Monolithic fuel cells, 12:4090 (R;US) 
FUEL CONSUMPTION 
Forecasting 

Analysis of fuel shares in the residential sector: 1960 to 1995, 

12:4080 (R;US) 
Historical Aspects 

Analysis of fuel shares in the residential sector: 1960 to 1995, 

12:4080 (R;US) 
FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL CYCLE 
Computer Calculations 

Automatic determination of pressurized water reactor core 
loading patterns that maximize beginning-of-cycle reactivity 
within power-peaking and burnup constraints, 12:3796 (J;US) 


Automatic determination of pressurized water reactor core 
loading patterns that maximize beginning-of-cycle reactivity 
within power-peaking and burnup constraints, 12:3796 (J;US) 

IAEA Safeguards 

Framework for fuel-cycle approaches to IAEA safeguards, 
12:3536 (R;US) 

Framework for fuel-cycle approaches to IAEA safeguards, 
12:3537 (R;US) 

Zone approaches to international safeguards of a nuclear fuel 
cycle, 12:3554 (J;US) 

FUEL ELEMENT CLUSTERS 
A Codes 

ASTRA code for thermal mode calculation of a fuel cluster 

with coaxial tubular elements, 12:3852 (R;SU;In Russian) 
Fluid Flow 

Evaluation method of the fluid enthalpy factors accordingly 

the rod bundle subchannels, 12:4651 (RA;BR;In Portuguese) 
Heat Flux 

ASTRA code for thermal mode calculation of a fuel cluster 

with coaxial tubular elements, 12:3852 (R;SU;In Russian) 
Hot Channel Factor 

Evaluation method of the fluid enthalpy factors accordingly 

the rod bundle subchannels, 12:4651 (RA;BR;In Portuguese) 
Temperature Distribution 

Relation between medium fluid temperature and centroid 
subchannel temperatures of a nuclear fuel bundle mock-up, 
12:4652 (RA;BR;In Portuguese) 

Some aspects of finite element method mathematical realization 
in reactor thermal problems, 12:3835 (R;SU;In Russian) 

FUEL FABRICATION PLANTS 
Inventories 
Learning to live with holdup, 12:3431 (J;US) 
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Physical inventory verification exercise for a highly enriched 
uranium fabrication facility, 12:3428 (R;US) 
Materials Handling Equipment 
Incorporation of safety interlocks in commercial robotics for 
handling of nuclear materials, 12:4564 (R;US) 
Nuclear Materials Management 
A materials accounting system for an IBM PC, 12:3429 (J;US) 
Learning to live with holdup, 12:3431 (J;US) 
FUEL LOADING 
See REACTOR FUELING 
FUEL MANAGEMENT 
Optimization 
Optimization of Binary Breeder Reactor. 2. Preliminary base 
for control analysis and fuel management, 12:3809 (R;BR;In 
Portuguese) 
FUEL PELLETS 
Dimensions 
Optimization parametric study of the fuel pellet dimensions, 
12:3853 (RA;BR;In Portuguese) 
Nondestructive Anaiysis 
Enrichment measurements in UO: pellets and PWR fuel rods 
by non-destructive analysis, 12:3750 (RA;BR;In Portuguese) 
Optimization 
Optimization parametric study of the fuel pellet dimensions, 
12:3853 (RA;BR;In Portuguese) 
Plasma Simulation 
Revised neutral gas shielding model for pellet ablation - 
combined neutral and plasma shielding, 12:6199 (RA;US) 
FUEL PENCILS 
See FUEL PINS 
FUEL PINS 
Criticality 
Basis for extending limits in ansi standard for mixed oxides to 
heterogeneous systems, 12:3550 (J;US) 
Standards 
Basis for extending limits in ansi standard for mixed oxides to 
heterogeneous systems, 12:3550 (J;US) 
FUEL PLATES 
Thickness Gages 
Nuclear measurer of thickness for fuel elements plate, 12:5006 
(RA;BR;In Portuguese) 
FUEL POOLS 
Spent Fuel Casks 
Development of a safeguards sealing system for multi-element 
bottles, 12:4584 (J;US) 
FUEL REPROCESSING PLANTS 
See also SELLAFIELD REPROCESSING PLANT 
Computerized Simulation 
Computer simulation of a large-scale reprocessing plant for 
safeguards, 12:3438 (J;US) 
Data Acquisition Systems 
Development of a safeguards data acquisition system for the 
process monitoring of a simulated reprocessing facility, 
12:3439 (J;US) 
Demonstration Programs 
Process monitoring concepts for safeguards and demonstrations 
at an Oak Ridge National Laboratory test facility, 12:3440 
GJ;US) 
Equipment 
Process monitoring concepts for safeguards and demonstrations 
at an Oak Ridge National Laboratory test facility, 12:3440 
(J;US) 
IAEA Safeguards 
Process monitoring for reprocessing plant safeguards: a 
summary review, 12:3547 (R;US) 
Inventories 
Report on the FR Germany: US technical workshop on near- 
real-time material accounting for reprocessing plants, 12:3430 
(J;US) 
Nuclear Materials Management 
Development of a safeguards data acquisition system for the 
process monitoring of a simulated reprocessing facility, 
12:3439 (J;US) 
Report on the FR Germany: US technical workshop on near- 
real-time material accounting for reprocessing plants, 12:3430 
(J;US) 
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Radioactive Waste Processing 
Treatment strategies for transuranic wastes, 12:3506 (BA;US) 
Risk Assessment 

State-of-the-art report on accident analysis and risk analysis of 
reprocessing plants in European countries, 12:3436 (R;JP;In 
Japanese) 

Safeguards 

Computer simulation of a large-scale reprocessing plant for 
safeguards, 12:3438 (J;US) 

Development of a safeguards data acquisition system for the 
process monitoring of a simulated reprocessing facility, 
12:3439 (J;US) 

Process monitoring concepts for safeguards and demonstrations 
at an Oak Ridge National Laboratory test facility, 12:3440 
(J;US) 

Report on the FR Germany: US technical workshop on near- 
real-time material accounting for reprocessing plants, 12:3430 
(J;US) 


State-of-the-art report on accident analysis and risk analysis of 
reprocessing plants in European countries, 12:3436 (R;JP;In 
Japanese) 

FUEL ROD CONSOLIDATION 
See FUEL RODS 
FUEL RODS 
See also HOLLOW FUEL RODS 
Computer Calculations 

Adequation of FRAP-T4 computer code to analyse PWR fuel 
rods with stainless steel cladding, 12:3743 (RA;BR;In 
Portuguese) 

Configuration 

Overview of spent fuel management options: technology and 

cost, 12:3448 (R;US) 
Critical Heat Flux 

Application of the Bowring correlation for calculating the 

critical heat flux, 12:4649 (RA;BR;In Portuguese) 
F Codes 

FEMAXI-III: a computer code for the analysis of thermal and 

mechanical behavior of fuel rods, 12:6361 (R;JP) 
Heat Transfer 

FEMAXI-III: a computer code for the analysis of thermal and 

mechanical behavior of fuel rods, 12:6361 (R;JP) 
Post-Irradiation Examination 

In-core failure of the instrumented BWR rod by locally 
induced high coolant temperature, 12:3729 (R;JP;In 
Japanese) 

Power Generation 

Method for evaluating the linear heat rate of the fuel rod in 

BOCA/OSF-F, 12:3823 (R;JP;In Japanese) 
Ruptures 

In-core failure of the instrumented BWR rod by locally 
induced high coolant temperature, 12:3729 (R;JP;In 
Japanese) 

FUEL SLUGS 
See FUEL RODS 
FUEL SLURRIES 
Chemical Preparation 

Investigation of low-rank-coal-liquid carbon dioxide slurries. 

Final report, 12:3344 (R;US) 
Combustion 

Combustion of coal/water mixtures with thermal 
preconditioning. Final report, 12:3349 (R;US) 

Ignition and combustion of aluminum and aluminum/carbon- 
slurry agglomerates. Final report, September 1984-December 
1985, 12:4676 (R;US) 

Environmental Effects 

CWF firing (A demonstration project of coal-water fuel for 

district heating), 12:4218 (R;SE;In Swedish) 


Combustion of coal/water mixtures with thermal 
preconditioning. Final report, 12:3349 (R;US) 
Hydraulic Transport 
Experimental study of the flow properties of a homogeneous 
slurry near transitional Reynolds number, 12:3348 (BA;US) 


Ignition 
Ignition and combustion of aluminum and aluminum/carbon- 
slurry agglomerates. Final report, September 1984-December 
1985, 12:4676 (R;US) 


Investigation of low-rank-coal-liquid carbon dioxide slurries. 
Final report, 12:3344 (R;US) 

Polydisperse coal slurry rheology. Final report, 15 July 1984- 
30 September 1986, 12:3321 (R;US) 


Combustion of coal/water mixtures with thermal 
preconditioning. Final report, 12:3349 (R;US) 
Viscosity 
Polydisperse coal slurry rheology. Final report, 15 July 1984- 
30 September 1986, 12:3321 (R;US) 
FUEL SUSPENSIONS 
See FUEL SLURRIES 
FUELWOOD 
See WOOD FUELS 
FUMES 
See AEROSOLS 
FUNDAMENTAL PARTICLES 
See ELEMENTARY PARTICLES 
FURANS 
See also BENZOFURANS 
Adsorption Heat 
Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Sixth quarterly report, December 
1985-February 1986, 12:3307 (R;US) 
Air Pollution 
National dioxin study Tier 4 - combustion sources: final 
literature review. Final report, 12:5196 (R;US) 
Chemical Preparation 
Electrochemical method for the manufacture of 2,5-dialoxy- 
2.5-dihydrofurans, 12:4508 (TG;GB) 
Processes for the electrolytic production of 2,5-dialkoxy-2,5- 
dihydrofurans, 12:4509 (TG;GB) 
Deposition 
Historical record of polychlorinated dibenzo-p-dioxins and 
dibenzofurans in Swiss lake sediments, 12:5400 (J;US) 


Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Sixth quarterly report, December 
1985-February 1986, 12:3307 (R;US) 

Gas Chromatography 

Polychlorinated dibenzodioxins and dibenzofurans in sediments 

from Siskiwit Lake, Isle Royale, 12:5382 (J;US) 
Mass Spectroscopy 

Polychlorinated dibenzodioxins and dibenzofurans in sediments 

from Siskiwit Lake, Isle Royale, 12:5382 (J;US) 
Molecular Weight 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Sixth quarterly report, December 
1985-February 1986, 12:3307 (R;US) 

Oxidation 

Electrochemical method for the manufacture of 2,5-dialoxy- 
2.5-dihydrofurans, 12:4508 (TG;GB) 

Processes for the electrolytic production of 2,5-dialkoxy-2,5- 
dihydrofurans, 12:4509 (TG;GB) 

Spatial Distribution 
Historical record of polychlorinated dibenzo-p-dioxins and 
dibenzofurans in Swiss lake sediments, 12:5400 (J;US) 
FURNACE OIL 
See HEATING OILS 
FURNACES 
Deposits 

Fundamental studies of the mechanisms of slag deposit 

formation, 12:3354 (R;US) 
Fouling 
Combustion of two-stage coal liquefaction residues in a hybrid 
boiler. Final report, 12:3355 (R;US) 
FUSED SALTS 
See MOLTEN SALTS 
FUSION ENERGY 
See THERMONUCLEAR REACTORS 








FUSION FUELS 
Nuclear Structure 


FUSION FUELS 

See THERMONUCLEAR FUELS 
FUSION (MELTING) 

See MELTING 
FUSION REACTIONS 

See HEAVY ION FUSION REACTIONS 
FUSION REACTORS 

See THERMONUCLEAR REACTORS 
FUSION (WELDING) 

See WELDING 


GADOLINIUM 148 
Nuclear Strncture 
Studies of yrast and continuum states in A = 140 to 160 
nuclei. Progress report, 1986, 12:6010 (R;US) 
GADOLINIUM 156 
Energy Levels 
Nuclear data sheets for A = 156, 12:6022 (J;US) 
Energy-Level Transitions 
Nuclear data sheets for A = 156, 12:6022 (J;US) 
GADOLINIUM 158 
E3-Transitions 
Interacting boson model calculation of octupole states in 
deformed nuclei, 12:6021 (J;US) 
Interacting Boson Model 
Interacting boson model calculation of octupole states in 
deformed nuclei, 12:6021 (J;US) 
GAGES (STRAIN) 
See STRAIN GAGES 
GALAXIES 
See also MILKY WAY 
Soft X Radiation 
Small scale H I structure and the soft X-ray background, 
12:5744 (R;US) 
GALLIUM 67 
Isotope Production 
Studies of radioisotope production in cyclotron: ®7Ga 
preparation, 12:4533 (RA;BR;In Portuguese) 
Sample Preparation 
Studies of radioisotope production in cyclotron: *7Ga 
preparation, 12:4533 (RA;BR;In Portuguese) 
GALLIUM ALLOYS 
Critical Field 
Critical field measurements on very thin films of VsGa 
superconductors, 12:4333 (BA;US) 
L-S Coupling 
Critical field measurements on very thin films of VsGa 
superconductors, 12:4333 (BA;US) 
GALLIUM ARSENIDE SOLAR CELLS 
Efficiency 
Rugged, thin GaAs solar-cell development. Phase I. Interim 
report, August 1984-November 1985, 12:3614 (R;US) 
ARSENIDES 


GALLIUM 
Crystal Defects 
Advanced photon and particle techniques for the 
characterization of defects in solids; ings of the 
Symposium, Boston, MA, November 27-29, 1984, 12:4361 
(B;US) 
Electric Conductivity 


Some properties of Ga-As-Alsub(x)Gasub(1-x)As 
heterojunction grown by low temperature liquid phase 
epitaxy, 12:4410 (R;XA) 

Collisions 


EELS and images of GaAs (110) surfaces, 12:5798 (RA;US) 
Etching 


Surface damage on GaAs induced by reactive ion etching and 
sputter etching, 12:4396 (R;US) 


Morphology of Au/GaAs interfaces, 12:4424 (J;US) 


Surface damage on GaAs induced by reactive ion etching and 
sputter etching, 12:4396 (R;US) 
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Surface Treatments 
Morphology of Au/GaAs interfaces, 12:4424 (J;US) 
GALLIUM PHOSPHIDES 
Absorption Spectra 

Temperature dependence of absorption spectra of P-type GaP, 

12:4406 (R;XA) 
GAMMA DETECTION 
Coincidence Methods 

Coincidence system for absolute measuring of radionuclide 
activity using surface barrier detectors, 12:5034 (RA;BR;In 
Portuguese) 

Film Dosimetry 

Determination of gamma (Co) radiation fields with 
dosimetric films and ionization chamber, 12:5007 (RA;BR;In 
Portuguese) 

Ionization Chambers 

Determination of gamma (Co) radiation fields with 
dosimetric films and ionization chamber, 12:5007 (RA;BR;In 
Portuguese) 

Radiation Detectors 
Underwater radiation detector, 12:5022 (P;US) 
Surface Barrier Detectors 

Coincidence system for absolute measuring of radionuclide 
activity using surface barrier detectors, 12:5034 (RA;BR;In 
Portuguese) 

GAMMA DOSIMETRY 
Counters 
Total dose meter development, 12:5020 (R;US) 
Tissue-Equivalent Detectors 
Total dose meter development, 12:5020 (R;US) 
GAMMA RADIATION 
See also PROMPT GAMMA RADIATION 
Absorption 

Operation Greenhouse. Scientific Director’s report of atomic- 
weapon tests at Eniwetok, 1951. Annex 1.9. Air-drop 
instrumentation. Part 2. Teller-alpha, 12:5130 (R;US) 

GAMMA SOURCES 

For cosmic sources of gamma radiation use COSMIC GAMMA 

SOURCES. 
Calibration Standards 

Influence of scattered gamma-rays from Co-60 source on 

calibration and dose distribution, 12:6084 (KA;BR) 
Spatial Dose Distributions 

Determination of gamma (Co) radiation fields with 
dosimetric films and ionization chamber, 12:5007 (RA;BR;In 
Portuguese) 

GAMMA SPECTRA 
Activation Detectors 

Operation Greenhouse. Scientific Director’s report of atomic 
weapon tests at Eniwetok, 1951. Annex 1.5. Neutron 
measurements. Part 2. External neutron- and gamma flux 
measurements by sample activation. Section 1, 12:5104 
(R;US) 

Measuring Methods 

Operation Tumbler Snapper. Report to the Test Director. Test 
of scintillator opticel-path technique, 12:5110 (R;US) 

Operation Dominic, Fish Bowl Series. Project Officer’s report 
- Project 2.2. Gamma-radiation measurements, 12:5125 
(R;US) 

Operation Sandstone. Scientific Director's report of atomic- 
weapon tests at Eniwetok, 1948. Annex 8. Gamma-ray 
measurements. Parts 1, 2, 3, 4, and 5. Sandstone report No. 
29, 12:5126 (R;US) 

GAMMA SPECTROMETERS 
Energy Resolution 

Simple routine for testing and evaluation of the system 
functional characteristics for gamma spectrometry, 12:4996 
(RA;BR;In Portuguese) 

Performance 
Spectrometric radiation monitor, 12:5009 (RA;CS;In Czech) 
Performance Testing 

Simple routine for testing and evaluation of the system 
functional characteristics for gamma spectrometry, 12:4996 
(RA;BR;In Portuguese) 
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Utilization of common gamma and gamma-gamma coincidence 
spectrometry for detection of positron or cascade gamma 
rays emitter radioisotopes, 12:5000 (RA;BR;In Pecleenne 
High-Purity GE Detectors 
Gamma-X spectroscopy of natural and artificial radionuclides, 
12:4986 (RA;XA) 


Grand Accelerateur National ‘a Ions Lourdes, a heavy ion 
accelerator consisting of two identical isochronous cyclotrons and 
a particle booster for injection, located in Orsay, France. 
Plastic Scintillation Detectors 
Plastic multidetector for light nuclei identification at Ganil, 
12:5017 (R:FR) 
GARCHING IPP 
See IPP GARCHING 
GAS BURNERS 
Dryers 


Practical research on No-NOsub(x) burners by direct drying of 
condensing foodstuffs, 12:4192 (R;DK;In Danish) 


Pulse-combustion deep fat fryer, Phase 2. Final report, 
December 1983-December 1985, 12:3413 (R;US) 
Pulse Combustion 
Pulse-combustion deep fat fryer, Phase 2. Final report, 
December 1983-December 1985, 12:3413 (R;US) 
GAS CHROMATOGRAPHY 
Resonators 


Multimode ionization cell for gas chromatographic detection, 
12:4458 (J;US) 

GAS COOLANTS 

See GASES 
GAS ENGINES 

See INTERNAL COMBUSTION ENGINES 
GAS GENERATORS 

Chemical Reaction 


Kinetics 
Scientific basis of gasifier design, 12:3599 (BA;ZA) 


Design 
Scientific basis of gasifier design, 12:3599 (BA;ZA) 
Heat Transfer 
Scientific basis of gasifier design, 12:3599 (BA;ZA) 
Mathematical Models 
Biomass gasification reaction velocities, 12:3600 (BA;US) 
Kinetics 


Biomass gasification reaction velocities, 12:3600 (BA;US) 


Thermodynamics 
Scientific basis of gasifier design, 12:3599 (BA;ZA) 
GAS HEAT PUMPS 


Reliability analysis of gas-engine heat-pump-systems 
methodology, model and data system. Technical report, June 
1985-June 1986, 12:4154 (R;US) 

GAS HYDRATES 
Dissociation Heat 

Measurement and modeling of hydrate dissociation, 12:3412 

(RA;US) 


Geology 
Evaluation of the geological to gas hydrate 


North Slope of Alaska, 12:3393 (RA;US) 
Information Systems 
Gas hydrates: energy for the future, 12:3391 (RA;US) 
METC data system: a resource extraction data base to support 
the gas hydrates, arctic/offshore, and deep source gas 
programs, 12:6388 (RA;US) 


Proceedings of the gas hydrates, arctic/offshore research, and 
deep source gas contractors review meeting, 12:3390 (R;US) 
Phase 
Proceedings of the gas hydrates, arctic/offshore research, and 
deep source gas contractors review meeting, 12:3390 (R;US) 
Phase Stability 
Evaluation of the geological relationships to gas hydrate 
formation and stability, 12:3394 (RA;US) 


GAS TURBINE ENGINES 
Cooling Systems 


Gas hydrates thermomechanics, 12:3411 (RA;US) 

Geochemical and geological factors in the formation of marine 

gas hydrates, 12:3392 (RA;US) 
Properties 


Physical 
Gas hydrates laboratory project, 12:3403 (RA;US) 
Research Programs 
Gas hydrates: energy for the future, 12:3391 (RA;US) 
Proceedings of the gas hydrates, arctic/offshore research, and 
deep source gas contractors review meeting, 12:3390 (R;US) 
Specific Heat 
“aa it and modeling of hydrate dissociation, 12:3412 
US) 
Thermal properties of hydrates, 12:3395 (RA;US) 


Proceedings of the gas hydrates, arctic/offshore research, and 
deep source gas contractors review meeting, 12:3390 (R;US) 
of geological environments to gas hydrates, 
12:3406 (RA;US) 
Stresses 
Gas hydrates thermomechanics, 12:3411 (RA;US) 


Synthesis 

Gas hydrates laboratory project, 12:3403 (RA;US) 
Thermal Conductivity 

Thermal properties of hydrates, 12:3395 (RA;US) 
Thermal Diffusivity 

Thermal properties of hydrates, 12:3395 (RA;US) 
Thermal Expansion 

Thermal properties of hydrates, 12:3395 (RA;US) 


Proposal for an extreme-ultraviolet Auger laser at 63.8 nm in 
Cs Ill, 12:4601 (J;US) 
Chemical Reaction Kinetics 
Near-ultraviolet optically pumped HgBr laser, 12:4615 
(BA;US) 


for an extreme-ultraviolet Auger laser at 63.8 nm in 
Cs Ill, 12:4601 (J;US) 
Gain 
for an extreme-ultraviolet Auger laser at 63.8 nm in 
Cs II, 12:4601 (J;US) 


Pumping 
Near-ultraviolet optically pumped HgBr laser, 12:4615 
(BA;US) 
Performance Testing 
Near-ultraviolet optically pumped HgBr laser, 12:4615 
(BA;US) 
Photoionization 
for an extreme-ultraviolet Auger laser at 63.8 nm in 
Cs Ill, 12:4601 (J;US) 
Population Inversion 
Proposal for an extreme-ultraviolet Auger laser at 63.8 nm in 
Cs II, 12:4601 (J;US) 


Efficiency 
Near-ultraviolet optically pumped HgBr laser, 12:4615 
(BA;US) 
GAS METERS 
Energy Conservation 
ing gas and saving money with indicating gas flow 
meters, 12:4166 (RA;US) 


Conserving gas and saving money with indicating gas flow 
meters, 12:4166 (RA;US) 
GAS TURBINE ENGINES 
Combustors 
Small gas-turbine combustor experimental study - compliant 
metal/ceramic liner and performance evaluation. Technical 
memo, 12:4220 (R;US) 
Cooling Systems 
Cooling techniques for gas turbine airfoils: a survey, 12:4617 
(RA;FR) 
Engine tests on a cooled gas turbine stage, 12:4628 (RA;FR) 





GAS TURBINE ENGINES 
Efficiency 


Efficiency 
Heat exchangers in regenerative gas turbine cycles, 12:4643 
(RA;FR) 
Film Cooling 
Effect of density ratio on the film-cooling of a flat plate, 
12:4625 (RA;FR) 
Heat Exchangers 
Heat exchangers in regenerative gas turbine cycles, 12:4643 
(RA;FR) 
Meetings 
Heat Transfer and Cooling in Gas Turbines, 12:4616 (R;FR) 
Performance Testing 
Engine tests on a cooled gas turbine stage, 12:4628 (RA;FR) 
Research Programs 


Study on control system of high efficiency gas turbine 
AGTJ100(1); control system development facilities and its 
characteristics, 12:4222 (R;JP) 

GAS TURBINES 
Combustion Kinetics 

Heat transfer in gas turbine combustors: a discussion of 
mathematical modeling of combustion, heat and mass 
transfer with emphasis on heat transfer in gas turbine 
combustors, 12:4633 (RA;FR) 

Compressor Blades 

Boundary layer on compressor cascade blades. Semiannual 
Progress Report, 1 December 1985-1 June 1986, 12:5863 
(R;US) 

Cooling Systems 

Alternate cooling configurations for gas turbine combustion 

systems, 12:4634 (RA;FR) 
Heat Exchangers 

Ceramic heat exchangers for gas turbines or turbojet engines, 

12:4644 (RA;FR) 
Heat Transfer 

Alternate cooling configurations for gas turbine combustion 
systems, 12:4634 (RA;FR) 

Heat transfer in gas turbine combustors: a discussion of 
mathematical modeling of combustion, heat and mass 
transfer with emphasis on heat transfer in gas turbine 
combustors, 12:4633 (RA;FR) 

Simulation of flow and heat transfer in annular cavities 
between disks in turbomachinery, 12:4641 (RA;FR) 

Two spot laser velocimeter measurements of velocity and 
turbulence intensity in shock tube driven turbine flows, 
12:4640 (RA;FR) 

Turbulent Flow 

Heat transfer in gas turbine combustors: a discussion of 
mathematical modeling of combustion, heat and mass 
transfer with emphasis on heat transfer in gas turbine 
combustors, 12:4633 (RA;FR) 

Simulation of flow and heat transfer in annular cavities 
between disks in turbomachinery, 12:4641 (RA;FR) 

Two spot laser velocimeter measurements of velocity and 
turbulence intensity in shock tube driven turbine flows, 
12:4640 (RA;FR) 

GAS WELLS 
See NATURAL GAS WELLS 
GASEOUS EFFLUENTS 
See GASEOUS WASTES 
GASEOUS WASTES 


See also EXHAUST GASES 
FLUE GAS 


Materials Recovery 
Energy conservation using metal hydrides for hydrogen 
recovery and steam generation from indusirial waste gas 
streams. Final report, 12:4175 (R;US) 
Radioactive Waste 
Radioactive waste treatment, 12:3471 (RA;BR;In Portuguese) 
GASES 
See also AIR 
EXHAUST GASES 
PYROLYTIC GASES 
SHALE GAS 
SYNTHESIS GAS 
Computerized Simulation 
Computer simulation of nonequilibrium processes, 12:6112 
(BA;US) 
Diffusion 


Atmospheric dispersion of large scale spills, 12:5227 (R;US) 
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Hazardous Materials 
Development of an atmospheric dispersion model for heavier- 
than-air gas mixtures. Volume 1. Final report, September 
1980-May 1985, 12:5166 (R;US) 
Development of an atmospheric dispersion model for heavier- 
than-air gas mixtures. Volume 2. Laboratory calm air heavy 
gas dispersion experiments. Final report, September 1980- 
May 1985, 12:5167 (R;US) 
Development of an atmospheric dispersion model for heavier- 
than-air gas mixtures. Volume 3. DEGADIS user's manual. 
Final report, September 1980-May 1985, 12:5168 (R;US) 
Shock Waves 
Computer simulation of nonequilibrium processes, 12:6112 
(BA;US) 
Statistical Mechanics 
Computer simulation of nonequilibrium processes, 12:6112 
(BA;US) 
Thermodynamics 
Computer simulation of nonequilibrium processes, 12:6112 
(BA;US) 
GASKETS 
Diffusion Barriers 
TiN high temperature diffusion barrier for copper-gasketed 
stainless-steel flanges, 12:4382 (J;US) 
GASOLINE ENGINES 
See INTERNAL COMBUSTION ENGINES 
GASTEROPODS 
See MOLLUSCS 
GAUGE INVARIANCE 
SU-2 Groups 
Continuum limit of an SU(2) gauge theory with a scalar 
doublet, 12:5946 (J;US) 
GAUGE TRANSFORMATIONS 
See GAUGE INVARIANCE 
GEARS 
Performance 
Surface-treated titanium alloy years for space mechanisms 
(Space applications), 12:4555 (RA;FR) 
Performance Testing 
Development and testing of a dual-wound dc motor gearhead 
(Space applications), 12:4557 (RA;FR) 
GENE LOCI 


See GENES 
GENERATING CAPACITY 
See CAPACITY 
GENERATORS (RADIOISOTOPE) 
See RADIOISOTOPE GENERATORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 
GENES 
Amino Acid Sequence 

Splicing patterns of the Chinese hamster MT-II gene, 12:5460 

(J;US) 
Electrophoresis 

[Comparative mutagenesis of human cells in vivo and in vitro]. 
Progress report, January 1-December 30, 1985, 12:5432 
(R;US) 

Developing a combinational restriction enzyme approach to 
study the insertion/deletion events in hgprt, 12:5435 
(RA;US) 

Use of gradient denaturing gel electrophoresis to obtain 
mutational spectra from exon 3 of the human HPRT gene; 
isolation of spontaneous, MNNG- and ICR191-induced 
mutants, 12:5433 (RA;US) 

Fractionation 

Comparative mutagenesis of human cells in vitro and in vivo. 
Progress report, 12:5459 (R;US) 

Isolation of genomic DNA from hgprt™ cell populations, 
12:5434 (RA;US) 

Transcription 

Splicing patterns of the Chinese hamster MT-II gene, 12:5460 
(J;US) 

GENETIC ENGINEERING 
Environmental Impacts 

Biodegradation in the estuarine-marine environments and the 

genetically altered microbe, 12:5355 (RA;US) 





1758 / ERA-12/2 


Ecological constraints on genetic engineering, 12:5313 
RAS) 


Engineering 
(RA;US) 
GEOLOGIC DEPOSITS 
See also NATURAL GAS DEPOSITS 


organisms to survive introduction, 12:5310 


Quantitative relationship between Landsat-derived linears and 
occurrence of gold in the Timmins-Kirkland Lake Area, 
Ontario, 12:5678 (RA;US) 

Radioactive Waste Disposal 

Study of the coupling of geochemical models based on 
thermodynamic equilibrium with models of component 
transfer as solutions in porous media or fractures, 12:3458 
(R;FR;In French) 

Remote Sensing 

Evaluation of simulated SPOT imagery for geologic and 
mineral exploration ing: application to West Africa and 
New Caledonia, 12:5677 (RA;US) 

Use of satellite remote sensing for the strategic and tactical 
prospection of non-outcropping granitic apexes (application 
to tin-tungsten deposits), 12:5679 (RAUS) 

GEOLOGIC FRACTURES 
Deformation 

Similarity solution for coupled deformation and fluid flow in 

discrete fractures, 12:5686 (R;US) 
Fluid Flow 
Similarity solution for coupled deformation and fluid flow in 
discrete fractures, 12:5686 (R;US) 
GEOLOGIC STRUCTURES 
See also GEOLOGIC FRACTURES 
Models 

SANGRE: a finite element code for fluid migration, heat 
transport, and faulting in highly deformable, porous 
geological media, 12:5672 (R;US) 

Codes 


SANGRE: a finite element code for fluid migration, heat 
transport, and faulting in highly deformable, porous 
geological media, 12: 125672 (R;US) 
GEOMAGNETIC FIELD 
Disturbances 
Thermosphere structure variations during high solar- and 
magnetic-activity conditions. Final report, 8 March 1982-30 
September 1985, 12:5782 (R;US) 
Solar Wind 
Solar-geophysical data Number 503, July 1986. Part 2 
(comprehensive reports). Data for January 1986 and 
miscellanea, 12:5770 (R;US) 
GEOMAGNETIC STORMS 
See MAGNETIC STORMS 
GEOPHONES 
See SEISMIC DETECTORS 


Determinations of heat flow density in the northern part of the 
Upper Rhine rift-valley, 12:3691 (R;FR;In German) 
GEOTHERMAL GRADIENTS 


Surveys 
Geothermal Investigations and potential development in 
Ireland, 12:3693 (R;FR) 
GEOTHERMAL INDUSTRY 
Land Use 
Projection of farm labor displacement from geothermal 
development, Imperial County, California, USA, 12:3695 
(J;GB) 
GEOTHERMAL POWER PLANTS 
Environmental Impacts 
Estimating environmental costs and benefits for five generating 
resources. Description of generic generating resources, their 
likely significant environmental effects, and the economic 
value of those effects. Final report, 12:4041 (R;US) 


Studies of the isotopic composition of helium in relation to 
geothermal systems, 12:3688 (R;FR) 
GERMAN FEDERAL REPUBLIC 
See FEDERAL REPUBLIC OF GERMANY 
GERMANIUM 
Carrier Mobility 
Transfer diffusion of charge carriers in P-Ge, used for 
fabrication of Ge (Li) detectors of nuclear radiations, 
12:4413 (R;SU;In Russian) 
Electric Conductivity 
Transfer diffusion of charge carriers in P-Ge, used for 
fabrication of Ge (Li) detectors of nuclear radiations, 
12:4413 (R;SU;In Russian) 
Hall Effect 
Transfer diffusion of charge carriers in P-Ge, used for 
fabrication of Ge (Li) detectors of nuclear radiations, 
12:4413 (R;SU;In Russian) 
Particle Tracks 
High energy ion tracks in solids, 12:6076 (RA;JP) 
Substrates 


Rugged, thin GaAs solar-cell dev: t. Phase I. Interim 
report, August 1984-November 1985, 12:3614 (R;US) 


Isotope-induced symmetry change in dynamic semiconductor 
defects, 12:4430 (J;US) 
Trace Amounts 
Isotope-induced symmetry change in dynamic semiconductor 
defects, 12:4430 (J;US) 
GERMANIUM ALLOYS 
Electronic Structure 


Electron energy loss spectroscopy: probe of d-band 
in amorphous magnetic alloys (Fe/sub x/Ge/sub 1-x/), 
12:4259 (R;US) 
Protective Coatings 
Commercial oxide paints as coatings for SiGe thermoelectric 
materials, 12:4283 (R;US) 
GERMANIUM IONS 
Energy Levels 
Atomic data and spectral line intensities for the beryllium 
isoelectronic sequence (Ar XV through Kr XXXII), 
12:5832 (J;US) 
Oscillator Strengths 
Atomic data and spectral line intensities for the beryllium 
isoelectronic sequence (Ar XV through Kr XXXII), 
12:5832 (J;US) 
GERMANY (FEDERAL REPUBLIC) 
See FEDERAL REPUBLIC OF GERMANY 
GERMS (MICROORGANISMS) 
See MICROORGANISMS 
GERONTINE 
See SPERMINE 
GETTERS 
Materials used for the purification of vacuum atmospheres; see 
also the specific materials. 
Flow Blockage 
Tritium inventory differences: I. Sampling and U-getter pump 
holdup, 12:6285 (J;US) 
GIANT CELLS 
See TUMOR CELLS 
GIANT RESONANCE 


Role of isospin in the statistical decay of the giant dipole 
resonance built on excited states, 12:5993 (J;NL) 
GLASS 
See also PHOSPHATE GLASS 


Improved ic to metal bonds for pyrotechnic header 
applications, 12:5055 (R;US) 





GLASS 
Electrostatics 


Electrostatics 
Measurement and control of electrostatic charges on solids in a 
gaseous suspension. Final report (Glass beads), 12:3322 
(R;US) 
Heating 
Method for forming glass-to-metal seals, 12:4302 (P;US) 


Investigation of natural marine high-silica glass, 12:5330 
(RA;XA) 
Molding 
Method for forming glass-to-metal seals, 12:4302 (P;US) 
Pneumatic Transport 
Measurement and control of electrostatic charges on solids in a 
gaseous suspension. Final report (Glass beads), 12:3322 
(R;US) 
Radionuclide Migration 
Investigation of natural marine high-silica glass, 12:5330 
(RA;XA) 
GLASS INDUSTRY 
Air Pollution Abatement 
Inorganic arsenic emissions from glass-manufacturing plants: 
background information for promulgated standards. Final 
environmental impact statement, 12:5200 (R;US) 
GLASS MELTERS 
See CERAMIC MELTERS 
GLUCOCORTICOIDS 
See also HYDROCORTISONE 
Biological Effects 
Evaluation of liver production of glucose in patients with 
Addison disease treated and not treated with crescent doses 
of cortisone, 12:5493 (RA;BR;In Portuguese) 
Receptors 
Glucocorticoid receptors in circulating mononuclear 
leukorytes in normal individual and in individual with hypo 
and hypercortisonelism, 12:5498 (RA;BR;In Portuguese) 
GLUCOPROTEINS 
Enzyme Immunoassay 
Identification of two antigenic determinants in pseudomurein 
by monoclonal antibodies, 12:5451 (J;US) 
Molecular Structure 
Identification of two antigenic determinants in pseudomurein 
by monoclonal antibodies, 12:5451 (J;US) 
Radioimmunoassay 
Comparative radiochemical and radio-immunometrical study 
on trophoblast-dependent serum parameters under 
parturition, and radio-immunological detection of pregnancy- 
specific BY-glycoprotein [SP] in early pregnancy, 12:5568 
(R;DE;In German) 
GLUCOSE 
Biological Effects 
In vitro glucose effects on the hypothalamic secretion of 
somatostatin-14 (S-14) and of somatostatin-28 (S-28), 12:5639 
(RA;BR;In Portuguese) 
Biosynthesis 
Evaluation of liver production of glucose in patients with 
Addison disease treated and not treated with crescent doses 
of cortisone, 12:5493 (RA;BR;In Portuguese) 
Progressing batch hydrolysis process, 12:3638 (P;US) 
Chemical Preparation 
Process for the production of /sup 18/F-2-deoxy-2-fluoro-D- 
glucose, 12:4498 (P;US) 
GLUCOSIDASE 
DNA-Cloning 
Microbial enzymes and lignocellulose utilization, 12:3621 
(RA;US) 
GLUEBALLS 
Bound State 
Local duality constraints on scalar gluonium, 12:5914 (R;XA) 
Lattice Field Theory 
Finite-size effects for lattice glueball masses, 12:5962 (J;US) 


Finite-size effects for lattice glueball masses, 12:5962 (J;US) 
Particle Models 


Properties of the scalar glueball, 12:5920 (R;SU) 
GLUONIUM 
See GLUEBALLS 
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GLUTATHIONE 
Effects 
Glutathione delays varies as-tocopherol oxidation and 
subsequent lipid peroxidation in rat liver microsomes, 
12:5472 (J;US) 
Response Modifying Factors 
Toxicity, distribution, and elimination of thiol complexes of 
methylmercury after intracerebral injection, 12:5652 (J;US) 
GLYCINE HISPIDA 
Infectivity 


[Basis for the competitiveness of Rhizobium japonicum in 
nodulation of soybean]. Progress report, 1984, 12:5583 
(R;US) 

Basis for the competitiveness of Rhizobium japonicum in 
nodulation of soybean. Final progress report, 12:5584 (R;US) 

GLYCOLIC ACID 
Decarboxylation 
Process for producing peracids from aliphatic hydroxy 
carboxylic acids, 12:4499 (P;US) 
GLYCOPROTEINS 
See GLUCOPROTEINS 
GOBAR GAS 
See METHANE 
GOLD 
Charged-Particle Transport 
Time-dependence charge state calculations, 12:6070 (RA;US) 
Corrosion 

Corrosion of metals in marine environments -- a state-of-the-art 

report, 12:4247 (R;US) 
Exploration 

Quantitative relationship between Landsat-derived linears and 
occurrence of gold in the Timmins-Kirkland Lake Area, 
Ontario, 12:5678 (RA;US) 

Interfaces 
Morphology of Au/GaAs interfaces, 12:4424 (J;US) 
Remote Sensing 

Quantitative relationship between Landsat-derived linears and 
occurrence of gold in the Timmins-Kirkland Lake Area, 
Ontario, 12:5678 (RA;US) 

' X-Ray Spectra 

Comparison of experimental and theoretical calculations of 
backscattering amplitude and phase shift functions for a 
number of fcc metals, 12:4261 (R;US) 

GOLD 196 
Energy Levels 

Bose-Fermi symmetry chain for the description of odd-odd 

nuclei, 12:6033 (J;US) 
GOLD 197 TARGET 
Argon 40 Reactions 

Contribution to the study of the “Ar + 17Au system at 14.6 
MeV/u, 12:6028 (R;FR) 

Projectile like fragment production in Ar induced reactions 
around the Fermi energy 1. Experimental results. Competing 
mechanisms, 12:5997 (R;FR) 

Reaction mechanisms in the “ Ar-+ '®" Au collisions at 35 
MeV/nucleon, 12:6031 (R;FR) 

Xenon 129 Reactions 

Investigation of the 1°Xe + sup(nat)Ag, 1®7Au systems at 23.7 

MeV/u at GANIL, 12:6027 (R;FR) 
GOLD 198 
Energy Levels 

Bose-Fermi symmetry chain for the description of odd-odd 

nuclei, 12:6033 (J;US) 
GOLD ALLOYS 
Materials Testing 

Study on a multi-component palladium alloy membrane for the 
fusion fuel cycle. Material test-II: hydrogen solubility, >He 
release characteristics, 12:6254 (R;JP;In Japanese) 

Phase Diagrams 
Handbook of binary metallic systems structure and properties. 
Volume 3. Systems of gold, indium, iridium, ytterbium, and 
yttrium, 12:4360 (TG;US) 


Properties 
Handbook of binary metallic systems structure and properties. 
Volume 3. Systems of gold, indium, iridium, ytterbium, and 
yttrium, 12:4360 (TG;US) 
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GOLD COMPLEXES GRAPHITE MODERATOR 
Crystal Structure See GRAPHITE 
Solid-strate structure and solution equilibria of GRASS 
cyano(triethylphosphine)gold(1), 12:4492 (J;US) See also CEREALS 


ee h on Teak ou Regulation of decomposition in Alaska tenders and root 
P RE ' cron _— , mycorrihizal processes in tundra soils: Progress report, 
On-Line Measurement Systems Pp ae 
Co tect ter system in Grafenrheinfel : : j 
MPP. 12:3667 (RA-XA) - Siete ae Operation Redwing. Project 1.10. Blast over vegetated and 
cleared areas, 12:5138 (R;US) 
Reactor Cores 
Core protection computer system fitted in Grafenrheinfeld GRAVITATION 
NPP, 12:3867 (RA;XA) Cosmology 
Reactor Monitoring Systems Einstein-Kalb-Ramond cosmology, 12:5775 (J;US) 
Core protection computer system fitted in Grafenrheinfeld GREAT BRITAIN 
NPP, 12:3867 (RA;XA) See UNITED KINGDOM 
Reactor Protection Systems GREECE 
Core protection computer system fitted in Grafenrheinfeld Energy Consumption 
NPP, 12:3867 (RA;XA) Energy trends and policy impacts - an analysis of energy 
Reactor Safety ; ; statistics from seven countries within the CECP project. - 
Core protection computer system fitted in Grafenrheinfeld International residential energy statistics - a compilation of 
NPP, 12:3867 (RA;XA) data from eight western countries, 12:4065 (R:DE) 
—— dynamic study of grain growth, 12:4234 MEDEE-S-GR. An energy demand model for Greece, 12:4037 
: Di 
Computerized Simulation ; ion ol 
——— in films: A Monte Carlo approach, MEDEE-S-GR. An energy demand model for Greece, 12:4037 
ae GREENHOUSE PROJECT 
SEEDS Operation Greenhouse. Scientific Director's report of atomic 
GRAMINEAE weapon tests at Eniwetok, 1951. Annex 8.2B. Interferometer 
See GRASS gauge pressure-time measurements, 12:5067 (R;US) 
GRAND UNIFIED THEORY Operation Greenhouse. Scientific Director’s report of atomic 
CP Invariance weapon tests at Eniwetok, 1951. Annex 6.8. cloud radiation 
CP nonconservation at the unification scale, 12:5950 (J;US) field, 12:5068 (R;US) 
String Models Operation Greenhouse. Scientific Director’s report of atomic 
Fermion masses and phenomenology in SO(10) or SU(5) weapon tests at Eniwetok, 1951. Annex 1.1. Prompt-gamma- 
superstring compactifications, 12:5940 (J;NL) ray measurements. Part 3. The measurement of transit time, 
GRANITES 12:5069 (R;US) 
See also QUARTZ MONZONITE Operation Greenhouse: Scientific Director’s report of atomic 
Elasticity er si weapon tests at Eniwetok, 1951. Annex 1.9. Air drop 
The effect of gamma irradiation on the strength and elasticity instrumentation. Part 3. Disc camera, 12:5072 (R;US) 
of climax — and westerly granites, 12:3517 (J;US) Operation Greenhouse. Scientific Director’s report of atomic 
Physical Radiati Effects as af weapon tests at Eniwetok, 1951. Annex 1.1. Prompt-gamma- 
The effect of gamma irradiation on the strength and elasticity ray Siinonauniiaies Part 2. Prompt-gamma-ray ‘nnnasiiy asa 
of climax stock and westerly granites, 12:3517 (J;US) function of time, 12:5103 (R:US 
Radioactive Waste Disposal cumientinaiimadanemae’ ‘ 
f : . am tion ouse. Scientific Director’s report of atomic 
Study of backfilling of fissures in granite by precipitation of weapon tests at Eniwetok, 1951. Annex ey weet 
silica, 12:3469 (R;FR;In French) 
The effect of gamma irradiation on the strength and elasticity San nent. Maes aneiee oat gapete Sos 
‘ of climax stock and westerly granites, 12:3517 (J:US) a. ents by sample activation. Section 1, 12:5104 
oung lus ; nis ; , P 
The fect of gamma radiation onthe strength an casiciy _-—-_Opsaton Greenhouse, Scenic: rect epot of tom 
o of climax stock and westerly granites, 12:3517 (J;US) on ate Dene S Diane ent of density, temperature, 
See LEUKOCYTES and material velocity in an air shock produced by a nuclear 
GRAPHITE explosion, 12:5105 (R;US) 
Carburization Operation Greenhouse. Scientific Director's report of atomic 
Metallographic evaluation of the reactions between boronated weapon tests at Eniwetok, 1951. Annex 6.6. Evaluation of 
graphite and Fe-Ni-Cr alloys, 12:4364 (BA;US) Cee aaa, SASNES CRUE) 
Reaction Kinetics Operation Greenhouse. Scientific Director's report of atomic 
Metallographic evaluation of the reactions between boronated weapon tests at Eniwetok, 1951. Annex 1.5. Neutron __ 
graphite and Fe-Ni-Cr alloys, 12:4364 (BA;US) measurements. Part 3. High-energy spectrum (time-of-flight 
Compression Strength . method), 12:5127 (R;US) 
Environmental effects on the static and fatigue strength of Operation Greenhouse. Scientific Director's report of atomic- 
graphite/epoxy structures, 12:4388 (R;AU) weapon tests ny 1951. Annex 1.6. Blast 
measurements. . Free-air peak-pressure measurements. 
Metallographic evaluation of the reactions between boronated Section 2. Telemetering from moored balloons, 12:5128 
graphite and Fe-Ni-Cr alloys, 12:4364 (BA;US) (R;US) 
Physical Radiation Effects Operation Greenhouse. Scientific Director's report of atomic- 
ESR of pyro-graphite irradiated by ions, 12:4411 (RA;JP) weapon tests at Eniwetok, 1951. Annex 1.6. Blast — 
Point Defects measurements. Part 4. Pressure-time measurements in the 
ESR of pyro-graphite irradiated by ions, 12:4411 (RA;JP) Mach region. Sections 1 and 2, 12:5129 (R;US) 
Tensile Properties Operation Greenhouse. Scientific Director's report of atomic- 
Environmental effects on the static and fatigue strength of weapon tests at Eniwetok, 1951. Annex 1.9. Air-drop 
graphite/epoxy structures, 12:4388 (R;AU) instrumentation. Part 2. Teller-alpha, 12:5130 (R;US) 








GREENHOUSE PROJECT 
Energy Modeis 


Operation Greenhouse. Scientific Director's report of atomic- 
weapon tests at Eniwetok, 1951. Annex 1.11. Timing and 
firing and fiducial markers, 12:5131 (R;US) 

Operation Greenhouse. Scientific Director's report of atomic- 
weapon tests at Eniwetok, 1951. Annex 2.7. Thermal 
radiation injury, 12:5132 (R;US) 

Operation Greenhouse. Scientific Director's report of atomic- 
weapon tests at Eniwetok, 1951. Annex 2.4. Experimental 
data obtained in the field. Part 1. Dosimetry using mice. Part 
2. Depth dosimetry of unit-density materials. Part 3. 
Biological dosimetry of atomic bombs, using Tradescantia, 
12:5133 (R;US) 

Operation Greenhouse. Scientific Director's report of atomic- 
weapon tests at Eniwetok, 1951. Annex 8.3. Special radar, 
radio, and photographic studies of weapons effects. Part 1, 2, 
3, and 4, 12:5147 (R;US) 

Operation Greenhouse. Scientific Director's report of atomic- 
weapon tests at Eniwetok, 1951. Annex 8.1. Blast effects on 
aircraft in flight, 12:5148 (R;US) 

Operation Greenhouse. Scientific Director's report of atomic- 
weapon tests at Eniwetok, 1951. Annex 4.1. Cloud studies. 
Part 1. Cloud physics. Part 2. Development of the atomic 
cloud. Part 3. Cloud-tracking photography, 12:5106 (R;US) 

Operation Greenhouse. Scientific Director's report of atomic- 
weapon tests at Eniwetok, 1951. Annex 4.2. Measurement of 
surface-air movements associated with atomic blasts, 12:5107 
(R;US) 

GREENHOUSES 
Energy Conservation 

Utilization of ground heat in extending the growing season for 
earlier vegetables and transplants in plastic tunnel 
greenhouses, 12:4200 (R;FI;In Finnish) 

Thermal Insulation 

Utilization of ground heat in extending the growing season for 
earlier vegetables and transplants in plastic tunnel 
greenhouses, 12:4200 (R;FI;In Finnish) 

GREENLAND 
Eddy Currents 

Observation and study of ice edge eddy dynamics in the East 

Greenland Current as seen from satellite, 12:5691 (RA;US) 
GROUND COVER 
Remote Sensing 
Empirical studies of the relationship between Landsat MSS- 
data and topography, 12:5297 (RA;US) 
Surface Contamination 
Options for clean-up of the Maralinga test site, 12:5327 (R;AU) 
GROUND DISPOSAL 
Air Pollution 

Evaluation of volatilization of hazardous constituents at 
hazardous-waste land-treatment sites. Final report, 12:3382 
(R;US) 

Environmental Exposure Pathway 

Development of land-disposal decisions for metals using 

MINTEQ sensitivity analyses, 12:5317 (R;US) 
Radionuclide Migration 

Performance tests on simulation apparatuses of shallow land, 

12:5332 (R;JP;In Japanese) 
Sanitary Landfills 

Geotechnical aspects of bottom sealing of existing hazardous- 
waste landfills by injection grouting. Report for June 1982- 
April 1983, 12:5320 (R:US) 

Water Pollution 

Development of land-disposal decisions for metals using 

MINTEQ sensitivity analyses, 12:5317 (R;US) 
GROUND SOURCE HEAT PUMPS 
Design 

Review and findings of the second ec-iea workshop on solar 
assisted heatpumps systems with ground coupled storage, 
12:3679 (BA;CA) 

Heat Storage 

Review and findings of the second ec-iea workshop on solar 

assisted heatpumps systems with ground coupled storage, 
12:3679 (BA;CA) 
Performance 

Review and findings of the second ec-iea workshop on solar 

assisted heatpumps systems with ground coupled storage, 
12:3679 (BA;CA) 
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GROUND WATER 
Contamination 
In situ characterization of microorganisms indigenous to water- 


table aquifers, 12:5399 (BA;US) 

Microbial involvement in trace organic removal during 
infiltration recharge of ground water, 12:5397 (BA;US) 

Nutrient concentrations in ground waters from Bermuda: 
anthropogenic effects, 12:5398 (BA;US) 

Denitrification 

Evidence for zones of biodenitrification in British aquifers, 

12:5396 (BA;US) 
Environmental Transport 

Groundwater flow and sand body interconnectedness in a 
thick, multiple-aquifer system, 12:5347 (J;US) 

Subsurface flow and transport of organic chemicals: an 
assessment of current modeling and priority 
directions for future research (1987-1995), 12:5376 (R;US) 

Flow Models 

Proceedings of the symposium on groundwater flow and 
transport modeling for performance assessment of deep 
geological disposal of radioactive waste: a critical evaluation 
of the state of the art, 12:3526 (R;US) 


Geochemical conditions in the ground water environment, 
12:5395 (BA;US) 
Isotope Dating 
Dating of groundwater using the 14UD accelerator at the 
Australian National University - a progress report, 12:5669 
(R;AU) 


Proceedings of the symposium on groundwater flow and 
transport modeling for performance assessment of deep 
geological disposal of radioactive waste: a critical evaluation 
of the state of the art, 12:3526 (R;US) 

Radiation Monitoring 

Groundwater monitoring at three Oak Ridge National 
Laboratory inactive waste impoundments: results after one 
year, 12:3528 (R;US) 


Migration 
Groundwater monitoring at three Oak Ridge National 
Laboratory inactive waste impoundments: results after one 
year, 12:3528 (R;US) 
Simplified model for radioactive contaminant transport: the 
TRANSS code, 12:3529 (R;US) 
Remote Sensing 
Examples of airborne thermal infrared analysis applied to 
engineering geology and civil works site investigations, 
12:5344 (RA;US) 
Assessment 


Ground-water mining in the United States. Agricultural 
economic report, 12:4046 (R;US) 
Resource Conservation 
Ground-water mining in the United States. Agricultural 
economic report, 12:4046 (R;US) 
Water Pollution 
Development of land-disposal decisions for metals using 
MINTEQ sensitivity analyses, 12:5317 (R;US) 
Water Quality 
Ground-water-quality protection: state and local strategies. 
Final report, 1 October 1984-30 April 1986, 12:5375 (R;US) 
Groundwater monitoring at three Oak Ridge National 
Laboratory inactive waste impoundments: results after one 
year, 12:3528 (R;US) 
GROUND-WATER RESERVES 
See AQUIFERS 
GROUP CONSTANTS 
Corrections 
Assessing two types of corrections for few-group constants 
using spectral index method, 12:3905 (RA;CS;In Czech) 
GROUTING 
Chemical Composition 
Grout testing and characterization for shallow-land burial 
trenches at the Idaho National Engineering Laboratory, 
12:3491 (R;US) 
GROWTH (GRAIN) 
See GRAIN GROWTH 





GROWTH HORMONE 
See STH 
GROWTH HORMONE-RELEASE INHIBITING FACTOR 
See SOMATOSTATIN 
GUIDANCE (ELECTRONIC) 
See ELECTRONIC GUIDANCE 
GULF OF MEXICO 
Natural Gas Deposits 
Proposed oil and gas Lease Sales 110 and 112, Gulf of Mexico 
OCS region. Final environmental impact statement, 12:3386 
(R;US) 
Petroleum Deposits 
Proposed oil and gas Lease Sales 110 and 112, Gulf of Mexico 
OCS region. Final environmental impact statement, 12:3386 


See MICROWAVE AMPLIFIERS 


H2 REGIONS 
Energy Losses 
Hollow HII regions: from giant to ultracompact, 12:5703 
(R;FR) 
Star Models 
Hollow HII regions: from giant to ultracompact, 12:5703 


(R;FR) 
HADRON-HADRON INTERACTIONS 
See also BARYON-BARYON INTERACTIONS 
Charge Independence 
Precision test of charge independence of hadronic interactions, 
12:5978 (R;US) 
Multiple Production 
Description of rapidity spectra in the central production region 
at SPS-collider energy in the two-mechanism model, 12:5916 
(RA;SU;In Russian) 
Symmetry Breaking 
Precision test of charge independence of hadronic interactions, 
12:5978 (R;US) 
HADRONS 


See also BARYONS 
MESONS 


Particle Production 
Inclusive hadronic production cross sections measured in 
proton-nucleus collisions at Vs = 27.4 GeV, 12:5889 (J;US) 


Chromodynamics 
Static and dynamical properties of light hadrons in QCD. 
Lecture at the 23. Cracow School of theoretical physics, 
Zakopane, June 1983, 12:5918 (R;SU) 


Corrosion 


Corrosion of metals in marine environments -- a state-of-the-art 
report, 12:4247 (R;US) 
Spectroscopy 


Cooperative analysis on hafnium in zirconium and zirconium 
alloys using inductively coupled plasma atomic emission 
spectrometry, 12:4454 (R;JP;In Japanese) 

HAFNIUM 178 
E3-Transitions 

Interacting boson model calculation of octupole states in 

deformed nuclei, 12:6021 (J;US) 
Interacting Boson Model 

Interacting boson model calculation of octupole states in 

deformed nuclei, 12:6021 (J;US) 
HAFNIUM OXIDES 
Antireflection Coatings 

Ion assisted deposition of optical coatings. Doctoral thesis, 

12:4366 (R;US) 
HAIR FOLLICLES 
Chemotherapy 

Hirsuteness: Response to the treatment with spironelaction: 

two years of attendance, 12:5638 (RA;BR;In Portuguese) 


HAITI 


Geologic Surveys 
Characterization of spectral signatures of aluminous formations 
(laterites and bauxites). Possibilities of using satellite remote 
sensing for prospecting for aluminous minerals, 12:5676 
(RA;US) 
HALDEN HEAVY BOILING WATER REACTOR 
See HBWR REACTOR 
HALOGENATED AROMATIC HYDROCARBONS 
See also CHLORINATED AROMATIC HYDROCARBONS 


Identification and cloning of genes encoding haloaromatic 
catabolic enzymes and the construction of hybrid pathways 
for substrate mineralization, 12:5626 (RA; US) 

Perspective on opportunities for genetic engineering 
applications in industrial pollution control, 12:5314 (RA;US) 

HAMILTONIAN FUNCTION 
Applicability of Hamilton's equations in the quantum soliton 
problem, 12:6098 (R;US) 
HANDLING (DATA) 
See DATA PROCESSING 
HANDLING (WASTES) 
See WASTE MANAGEMENT 
HARD COAL 
See ANTHRACITE 
BLACK COAL 
HARDENING 
Energy Consumption 
Induction heating in the metal industry, 12:4188 (R;FI;In 
Finnish) 
HARDTACK PROJECT 

Operation Hardtack. Project 2.8. Fallout measurements by 
aircraft and rocket sampling, 12:5099 (R;US) 

Operation Hardtack. Project 6.4. Wave form of 
electromagnetic pulse from nuclear detonations, 12:5100 
(R;US) 

Operation Hardtack. Project 6.5. Radar determination of 
fireball phenomena, 12:5101 (R;US) 

Operation Hardtack. Project 8.8. Thermal radiation from low- 
yield nuclear bursts. Report for April-October 1958, 12:5102 
(R;US) 

Operation Hardtack. Report to the Scientific Director. Power- 
time and total-thermal measurements, 12:5115 (R;US) 

Operation Hardtack. Project 2.6. Neutron flux from very-high- 
altitude bursts, 12:5116 (R;US) 

Operation Hardtack. Project 3.2. Response of earth-confined 
flexible-arch structures in high-overpressure regions, 12:5117 
(R;US) 

Operation Hardtack. Project 6.6. X-band radar determination 
of nuclear-cloud parameters, 12:5119 (R;US) 

Operation Hardtack. Project 8.4. Early-time spectra of very- 
high-altitude nuclear detonations, 12:5122 (R;US) 

Operation Hardtack. Project 10.1. Report to the Scientific 
Director. Fireball yields, 12:5123 (R;US) 

Operation Hardtack. Report to the Scientific Director. Report 
of the Commander, Task Group 7.1, 12:5146 (R;US) 

Operation Hardtack. Project 4.1. Effects on eyes from 
exposure to very-high-altitude bursts, 12:5118 (R;US) 

Operation Hardtack. Project 8.1. Effects on materials of 
thermal radiation from nuclear detonations, 12:5120 (R;US) 

Operation Hardtack. Project 8.2. Thermal radiation from high- 
altitude bursts, 12:5121 (R;US) 

Test results from automatic yield indicators, 12:5062 (R;US) 

HARRIS-1 REACTOR 
Reactor Operation 

Safety Evaluation Report related to the operation of Shearon 
Harris Nuclear Power Plant, Unit No. 1 (Docket No. STN 
50-400). Supplement No. 4, 12:3791 (R;US) 

Reactor Safety 

Safety Evaluation Report related to the operation of Shearon 
Harris Nuclear Power Plant, Unit No. 1 (Docket No. STN 
50-400). Supplement No. 4, 12:3791 (R;US) 


Technical Specifications, Shearon Harris Nuclear Power Plant, 
Unit No. 1 (Docket No. 50-400). Appendix "A” to License 
No. NPF-53, 12:3793 (R;US) 





HARTREE APPROXIMATION 
See HARTREE-FOCK METHOD 
HARTREE-FOCK METHOD 
Quantization 
Physical interpretation and quantization of periodic time- 
dependent Hartree-Fock solutions, 12:6055 (J;US) 
HARVESTING 
Energy Conservation 
Energy saving in grain harvesting, 12:4201 (R;FI;In Finnish) 
HASTELLOY C-276 
See HASTELLOYS 
HASTELLOY C-4 
See HASTELLOYS 


Physical Radiation Effects 

Compatibility of heat resistant alloys with boron carbide, (4). 
Irradiation test report at OGL-1 in JMTR (81LM-21J), 
12:4284 (R;JP;In Japanese) 

HASTELLOYS 
See also HASTELLOY XR 
Vapor Deposited Coatings 
High field properties of NbN ribbon conductors, 12:6280 
(BA;US) 
HAULAGE EQUIPMENT 
Monitoring 
Monitoring for mine information and control, 12:3336 (R;GB) 
HAWAII 
Energy Source Development 
Biomass energy conversion in Hawaii, 12:4087 (BA;GB) 
HAZARDOUS MATERIALS 
Not for radioactive materials. 
Acrylamide 

Industry-wide studies report of walk-through survey of 
American Cyanamid Plant, Fortier Plant, Westwego, 
Louisana, 12:5579 (R;US) 

Air Pollution 

Development of an atmospheric dispersion model for heavier- 
than-air gas mixtures. Volume 1. Final report, September 
1980-May 1985, 12:5166 (R;US) 

Development of an atmospheric dispersion model for heavier- 
than-air gas mixtures. Volume 2. Laboratory calm air heavy 
gas dispersion experiments. Final report, September 1980- 
May 1985, 12:5167 (R;US) 

Development of an atmospheric dispersion model for heavier- 
than-air gas mixtures. Volume 3. DEGADIS user’s manual. 
Final report, September 1980-May 1985, 12:5168 (R;US) 

Arsenic 

Inorganic arsenic emissions from primary copper smelters and 
arsenic plants: background information for promulgated 
standards. Final environmental impact statement, 12:5261 
(R;US) 

Asbestos 

Preliminary survey report: evaluation of brake-drum service 
controls at Louisville Gas and Electric Company, Louisville, 
Kentucky, 12:5187 (R;US) 


Industrial-hygiene survey report of Dow Chemical USA SB 
(styrene butadiene) Latex Facility, Freeport, Texas, 12:5185 
(R;US) 

Combustion 

Laboratory evaluation of the solar incinerability of hazardous 

organic wastes. Final report, 12:5315 (R;US) 
Combustion Products 

Analytical methods for determination of selected principal 
organic hazardous constituents in combustion products, 
12:5191 (R;US) 


Preliminary survey report: control technology for filling of 
containers at Central Soya, Marion, Ohio, 12:5184 (R;US) 
Environmental Engineering 
Installation restoration-program toxicology guide. Volume 1, 
12:4040 (R;US) 
Ground Disposal 
Geotechnical aspects of bottom sealing of existing hazardous- 
waste landfills by injection grouting. Report for June 1982- 
April 1983, 12:5320 (R;US) 
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Hexane 

Preliminary survey report: control technology for filling of 

containers at Central Soya, Marion, Ohio, 12:5184 (R;US) 
Indoor Air Pollution 

In-depth survey report: modified control technology for 
ethylene oxide sterilization in hospitals at Community 
Medcenter Hospital, Marion, Ohio, 12:5207 (R;US) 

Industry-wide studies report of an industrial-hygiene survey at 
St. Elizabeth Medical Center, Dayton, Ohio (Ethylene 
oxide), 12:5186 (R;US) 

Industry-wide studies report of walk-through survey of the 
Kendall Company, Franklin, Kentucky (Ethylene oxide), 
12:5202 (R;US) 

Isocyanates 

Industrial-hygiene survey report and personnel records system 
evaluation of E. R. Carpenter, Inc., Richmond, Virginia, 
12:5206 (R;US) 

Land Pollution Control 

In-situ treatment of hazardous-waste-contaminated soils, 

12:5321 (R;US) 
Lead 

Health-hazard evaluation HETA-86-087-1686, Tac 

Radiator, Minot, North Dakota, 12:5201 (R;US) 
Organic Compounds 

Economic evaluation of low temperature thermal stripping of 
volatile organic compounds from soil. Technical report, 
February-August 1986, 12:5309 (R;US) 

Evaluation of volatilization of hazardous constituents at 
hazardous-waste land-treatment sites. Final report, 12:3382 
(R;US) 

Pesticides 

Health-hazard evaluation report HETA 83-391-1683, 
Continental Coffee Products Company, Houston, Texas, 
12:5209 (R;US) 

Pollution Abatement 

Installation restoration-program toxicology guide. Volume 1, 
12:4040 (R;US) 

Polycyclic Aromatic Hydrocarbons 

Industry-wide studies report of an industrial-hygiene survey at 
the Clermont Sun, Batavia, Ohio, 12:5208 (R;US) 

Solidification 

Solidification of hazardous and mixed radioactive waste at the 

Idaho National Engineering Laboratory, 12:3466 (R;US) 
TNT 

Solidification and thermal degradation of TNT waste sludges 
using asphalt encapsulation. Report for June 1982-June 1983, 
12:5369 (R;US) 

Waste Disposal 

Evaluation of performance characteristics of emissions from 
hazardous-waste incinerators with a mobile laboratory, 
12:5190 (R;US) 

Failure predictions for the post-closure liability trust fund 
analysis. Report for July 1982/1983, 12:4044 (R;US) 

Testing and evaluation of permeable materials for removing 
pollutants from leachates at remedial-action sites. Report for 
January 1982-October 1984, 12:5374 (R;US) 

Waste Management 

Transport of non-nuclear toxic and dangerous wastes -- the 
technical, safety, and legal aspects regarding packaging, 
containers, and all means of land-based transport in the UK 
research report, 12:4043 (R;US) 

Water Pollution Control 

In-situ treatment of hazardous-waste-contaminated soils, 

12:5321 (R;US) 
HBWR REACTOR 
Fuel Rods 

Fuel rod failure due to marked diametral expansion and fuel 
rod collapse occurred in the HBWR power ramp 
experiment, 12:3730 (R;JP;In Japanese) 

Fuel-Cladding Interactions 

Fuel rod failure due to marked diametral expansion and fuel 
rod collapse occurred in the HBWR power ramp 
experiment, 12:3730 (R;JP;In Japanese) 

HCDA 
See REACTOR CORE DISRUPTION 
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HCG 


Comparative radiochemical and radio-immunometrical study 
on trophoblast-dependent serum parameters under 
parturition, and radio-immunological detection of pregnancy- 
specific BY-glycoprotein [SP] in early pregnancy, 12:5568 
(R;DE;In German) 

HD 8077 
See NICKEL BASE ALLOYS 
HDO 
See DEUTERIUM COMPOUNDS 
HEAVY WATER 
HEAD 
Phantoms 

Development of a new mathematical model of an adult man 
head for using in internal dose calculation, 12:6083 
(RA;BR;In Portuguese) 

HEALTH PHYSICS 

See RADIATION PROTECTION 
HEAT CAPACITY 

See SPECIFIC HEAT 
HEAT DISSIPATION 


See DIFFUSION 
ENVIRONMENTAL TRANSPORT 
HEAT TRANSFER 


HEAT ENGINES 


See also INTERNAL COMBUSTION ENGINES 
STIRLING ENGINES 


Materials 
Ceramic technology for advanced heat engines project. 
Semiannual progress report, October 1985-March 1986, 
12:4223 (R;US) 
HEAT EXCHANGERS 
Energy Conservation 
Heat recovery by means of heat exchangers for polluted air. 
Lacquering, machining and surface treatment, 12:4199 
(R;SE;In Swedish) 
Silicon Carbides 
Ceramic heat exchangers for gas turbines or turbojet engines, 
12:4644 (RA;FR) 
HEAT FLOW 
Measuring Methods 
Determinations of heat flow density in the northern part of the 
Upper Rhine rift-valley, 12:3691 (R;FR;In German) 
HEAT PIPES 
Corrosion 
Electrochemical cell for detection of internal corrosion in 
district heating systems, 12:4263 (RA;DK;In Danish) 
Heat Resisting Alloys 
Compatibility of sodium and lithium in superalloy heat pipes. 
Final report, 1 January-31 December 1984, 12:4245 (R;US) 
Liquid Metals 
Compatibility of sodium and lithium in superalloy heat pipes. 
Final report, 1 January-31 December 1984, 12:4245 (R;US) 
Measuring Methods 
Electrochemical cell for detection of internal corrosion in 
district heating systems, 12:4263 (RA;DK;In Danish) 
HEAT PUMPS 


See also AIR SOURCE HEAT PUMPS 
CHEMICAL HEAT PUMPS 
GAS HEAT PUMPS 
GROUND SOURCE HEAT PUMPS 
SOLAR-ASSISTED HEAT PUMPS 

Computer-Aided Design 

New approach for analysis of ground-coil design for applied 
heat pump systems, 12:4159 (J;US) 


Heat pumps in district heating. The potential of heat pumps 
utilizing waste heat from municipal sewage water treatment 
plants and industrial plants in Finland, 12:4217 (R;FI;In 
Finnish) , 

Environmental Impacts 

Environmental impacts of heat extraction from rock and 

ground water, 12:5420 (R;SE;In Swedish) 


Hydrodynamics 
New approach for analysis of ground-coil design for applied 
heat pump systems, 12:4159 (J;US) 


HEAT TRANSFER 
Measuring Methods 


Internal Combustion Engines 
Regulation and control of a heating system using heat pumps 
with internal combustion engines, 12:4143 (R;FR;In French) 


New approach for analysis of ground-coil design for applied 
heat pump systems, 12:4159 (J;US) 


Heat pumps in district heating. The potential of heat pumps 
utilizing waste heat from municipal sewage water treatment 
plants and industrial plants in Finland, 12:4217 (R;FI;In 
Finnish) 

Thermal Energy Storage Equipment 
Development of ammonia-sodium bromide heat pump/dual 
temperature storage concept. Final report, 12:4004 (R;US) 
Uses 
Heat pumps for heating in buildings, 12:4144 (R;GB) 
HEAT RECOVERY 
Air Source Heat Pumps 
Exhaust-air heat pump for the heating of a multi-storey house, 
12:4145 (R;FI;In Finnish) 
HEAT RECOVERY EQUIPMENT 
Field Tests 
Recovery of slurry composting heat, 12:4206 (R;FI;In Finnish) 
HEAT RESISTING ALLOYS 
See also ALLOY-A-286 

HASTELLOYS 
INCOLOY ALLOYS 
STAINLESS STEEL-304 


STAINLESS STEEL-304L 
STAINLESS STEEL-316 


Compatibility of sodium and lithium in superalloy heat pipes. 
Final report, 1 January-31 December 1984, 12:4245 (R;US) 


Compatibility of sodium and lithium in superalloy heat pipes. 
Final report, 1 January-31 December 1984, 12:4245 (R;US) 
Dispersion Hardening 
Processing studies of powder metallurgically-produced high 
temperature alloys (Processing studies of oxide di 
alloys for service above 1000° C). Final report, 12:4267 
(R;US) 
Hydrogen Embrittlement 
High-pressure creep tests, 12:4304 (J;US) 
Oxidation 


Oxidation-sulfidation behavior of Ni-base superalloys and 
MCrAI coatings, 12:4254 (R;US) 
Sulfidation 
Oxidation-sulfidation behavior of Ni-base superalloys and 
MCrAI coatings, 12:4254 (R;US) 
HEAT STORAGE 
See also SEASONAL THERMAL ENERGY STORAGE 


Man-made aquifer thermal energy storage (ATES). Pilot 
project, 12:4003 (RA;DK) 
HEAT STORAGE DEVICES 
See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT STORAGE SYSTEMS 
See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT TRANSFER 
See also RADIANT HEAT TRANSFER 
Evaporation of a water droplet deposited on a hot high 
thermal conductivity solid surface, 12:4656 (R;US) 
A Codes 
ATHENA code manual. Volume 1. Code structure, system 
models, and solution methods, 12:6357 (R;US) 
Simulation 
Model simulation of a localized high-intensity heat source 
interacting with cooled metal plates. Master's thesis, 12:3825 
(R;US) 
Simulation of flow and heat transfer in annular cavities 
between disks in turbomachinery, 12:4641 (RA;FR) 
Mathematical Models 
Simulation of flow and heat transfer in annular cavities 
between disks in turbomachinery, 12:4641 (RA;FR) 
Measuring Methods 
Measurement of local heat transfer coefficients in blade cooling 
geometries, 12:4637 (RA;FR) 





Meetings 


Meetings 
Heat Transfer and Cooling in Gas Turbines, 12:4616 (R;FR) 
R Codes 
Assessment of RELAP5/MOD2 against 25 dryout experiments 
conducted at the Royal Institute of Technology, 12:3795 
(R;US) 

Reactor Analysis Support Package (RASP). Volume 5. PWR 
physics analysis guidelines. Final report, 12:3930 (R;US) 
Reactor Analysis Support Package (RASP). Volume 4. BWR 
physics analysis guidelines. Final report, 12:3929 (R;US) 


New fluidized bed nuclear reactor, 12:3902 (RA;BR;In 
Portuguese) 
T Codes 
Finite-line heat transfer code with automated sensitivity- 
calculation capability, 12:3492 (R;US) 
HEAT TRANSFER PROPERTIES 
See THERMODYNAMIC PROPERTIES 
HEAT TRANSMISSION 
See HEAT TRANSFER 
HEATER OIL 
See HEATING OILS 
HEATERS 
Fluid Mechanics 
Investigation of two-phase flow processes in coal 
slurry/hydrogen heaters. Final report, 12:3309 (R;US) 
Pressure Drop 
Investigation of two-phase flow processes in coal 
slurry/hydrogen heaters. Final report, 12:3309 (R;US) 
HEATING 
See also DISTRICT HEATING 
WATER HEATING 
Energy Consumption 
‘induction heating in the metal industry, 12:4188 (R;FI;In 
Finnish) 
HEATING OILS 
Inventories 
State heating oil program. Final report, September 1985-June 
1986, 12:3377 (R;US) 
Prices 
Michigan residential heating oil survey, winter 1985-1986. 
Final report, 12:3378 (R;US) 
State heating oil program. Final report, September 1985-June 
1986, 12:3377 (R;US) 
HEATING SYSTEMS 
See also SOLAR HEATING SYSTEMS 
Computer-Aided Design 
Use of personal computer and CAD in small plumbing, heating 
and ventilation firms, 12:4125 (RA;DK) 
HEAVY ION ACCELERATORS 
Includes combined accelerator types for heavy ion acceleration. 
See also ATLAS SUPERCONDUCTING LINAC 
BROOKHAVEN RHIC 
CHALK RIVER CYCLOTRON 
GANIL CYCLOTRON 


Atomic Physics 
Atomic physics experiments with stored cooled heavy ion 
beams, 12:5794 (R;US) 
Beam Dynamics 
Effect of focusing field nonlinearities in MBE-4 on transverse 
beam dynamics, 12:4811 (RA;US) 
Synthesis of MBE-4 accelerating waveforms, 12:4810 (RA;US) 
Beam Injection 
Four beam cesium injector for MBE-4, 12:4880 (RA;US) 
Beam Transport 
High energy beam transport system for a heavy ion medical 
accelerator, 12:4893 (RA;US) 
Design 
Development of a radioactive beam (RB) accelerator using an 
ISOL as a source, 12:4750 (RA;US) 
Experimental study of long coupled helix resonator, 12:4788 
(RA;US) 
Longitudinal and radial MHD linear induction accelerator with 
hot conducting plasma core, 12:4731 (RA;US) 
MBE-4, a heavy ion multiple-beam experiment, 12:4728 
(RA;US) 
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Performance 
Experimental study of long coupled helix resonator, 12:4788 
(RA;US) 
Storage Rings 
HISTRAP proposal: heavy ion storage ring for atomic physics, 
12:4947 (R;US) 
Uses 
Applications of high-power ion beams from RF accelerators, 
12:4807 (BA;CA) 
HEAVY ION FUSION REACTIONS 
Angular Momentum 
Compound nucleus angular momentum distribution following 
fusion, 12:6006 (R;AU) 
Compound-Nucleus Reactions 
Compound nucleus angular momentum distribution following 
fusion, 12:6006 (R;AU) 
Fission 
Heavy ion induced fusion-fission systematics and the effect of 
the compound nuclear spin distribution on fission-barrier 
determination, 12:6019 (R;AU) 
Neutron multiplicities in heavy-ion induced fission: timescale of 
fusion-fission, 12:6018 (R;AU) 
Lectures 
Violent heavy ion collisions around the Fermi energy, 12:6044 
(R;FR) 
Reviews 
Violent heavy ion collisions around the Fermi energy, 12:6044 
(R;FR) 
HEAVY ION REACTIONS 
See also ARGON 40 REACTIONS 
CARBON 12 REACTIONS 
CARBON 13 REACTIONS 
KRYPTON 86 REACTIONS 
LITHIUM 7 REACTIONS 
NEON 20 REACTIONS 
NICKEL 58 REACTIONS 
NITROGEN 14 REACTIONS 
OXYGEN 16 REACTIONS 
XENON 129 REACTIONS 
Deep Inelastic Scattering 
Interactions of relativistic nuclei from the Dubna 
synchrophasotron. Fragmentation and particle production, 
12:5882 (R;SU) 
Exclusive Interactions 
Set-up of light nuclei multidetector, 12:5018 (R;FR;In French) 
Fragmentation 
Optical model calculations of heavy-ion target fragmentation, 
12:6048 (R;US) 
Nuclear Reaction Yield 
Possibilities of production and study of properties of heavy 
isotopes of light elements with Z < 30 means of heavy ion 
beams, 12:5998 (R;SU;In Russian) 
Optical Models 
Optical model calculations of heavy-ion target fragmentation, 
12:6048 (R;US) 
Relativistic Range 
Experimental medium energy physics. Annual progress report, 
June 1985-May 1986, 12:5969 (R;US) 
HEAVY IONS 
Whenever possible use one of the more specific terms listed under 
ION BEAMS. 
Displacement Rates 
High density electronic excitation under heavy ion 
bombardment, 12:5820 (RA;JP) 
HEAVY LEPTONS 
See also TAU NEUTRINOS 
TAU PARTICLES 
Pair Production 
Massive lepton pair production - the Drell-Yan process - with 
nuclear targets, 12:5875 (R;US) 
Particle Production 
Heavy lepton production in the effective W approximation, 
12:5907 (R;US) 
HEAVY OILS 
See PETROLEUM 
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Molecular beam photoelectron y and femtosecond 
intramolecular dynamics of H2O* and D2O*, 12:5825 (J;US) 
Photoelectron Spectroscopy 
Molecular beam photoelectron y and femtosecond 
intramolecular dynamics of H2O* and D,O*, 12:5825 (J;US) 


Electronically induced sputtering and ion etching of viruses, 
12:5804 (RA;US) 
HEAVY WATER COOLANT 
See HEAVY WATER 
HEAVY WATER MODERATOR 
See HEAVY WATER 
HELIOSTATS 
Solar Tracking 
Solar One Beam Characterization System design description 
and requirements document, 12:3651 (R;US) 
HELIOTRON 
Pellet Injection 
Pellet injection experiments on current-free plasmas in 
Heliotron-E, 12:6191 (RA;US) 
HELIUM 
Chemical Composition 
Detection/differentiation system development for deep source 
gases, 12:3402 (RA;US) 


Surface spectroscopy using inelastic scattering of He atoms 
(MEV Range 10-100), D: 5803 (RA;US) 
DWBA 
Distorted wave impulse approximation for symmetric (e,2e) 
measurements on helium, 12:5813 (R;AU) 
Excited States 
Variational method for three-particle Coulomb systems and 
mesic molecule calculations, 12:5815 (R;SU;In Russian) 
Impulse Approximation 
Distorted wave impulse approximation for symmetric (e,2e) 
measurements on helium, 12:5813 (R;AU) 
Isotope Ratio 
Detection/differentiation system development for deep source 
gases, 12:3402 (RA;US) 
Studies of the isotopic composition of helium in relation to 
geothermal systems, 12:3688 (R;FR) 
HELIUM 3 
Atomic Models 
Neutron studies of liquid and solid helium. Progress report, 
May 1, 1985-April 30, 1986, 12:5858 (R;US) 
HELIUM 3 REACTIONS 


Role of isospin in the statistical decay of the giant dipole 
resonance built on excited states, 12:5993 (J;NL) 
HELIUM 3 TARGET 
Pion Reactions 
Pion double charge exchange on /sup 3/He and /sup 4/He, 
12:5981 (;NL) 
HELIUM 4 
Atomic Models 
Neutron studies of liquid and solid helium. Progress report, 
May 1, 1985-April 30, 1986, 12:5858 (R;US) 


Experimental medium energy physics. Annual progress report, 
June 1985-May 1986, 12:5969 (R;US) 
HELIUM 4 BEAMS 
Photon Emission 
Polarization of foil-excited ions, 12:5817 (RA;JP) 
HELIUM 4 REACTIONS 
See ALPHA REACTIONS 
HELIUM 4 TARGET 
Pion Reactions 
Pion double charge exchange on /sup 3/He and /sup 4/He, 
12:5981 (J;NL) 
HELIUM 5 
Hypernuclei 
Experimental medium energy physics. Annual progress report, 
June 1985-May 1986, 12:5969 (R;US) 
HELIUM 6 


AA hypernuclei and the AA interaction, 12:5982 (R;US) 


HELIUM DILUTION REFRIGERATORS 
arty 8 Measurement 
A precision cryogenic temperature data acquisition system, 
12:4581 (BAUS) 


HELIUM IONS 
Collisions 
Electronically induced sputtering and ion etching of viruses, 
12:5804 (RA;US) 
Ton-Molecule Collisions 
Wakes in large hydrocarbon molecules, 12:5806 (RA;US) 
HELIUM-NEON LASERS 
Modulation 
A microwave-to-optical transducer, 12:5046 (BA;US) 
HEMATITE 


Influence of shock compression on the specific surface area of 
inorganic powders, 12:4350 (BA;US) 
Impact Tests 
Influence of shock compression on the specific surface area of 
inorganic powders, 12:4350 (BA;US) 
HEMATOLOGY 
Nuclear Medicine 
Modernization in nuclear hematology, 12:5490 (RA;BR;In 
Portuguese) 
Research Programs 
Modernization in nuclear hematology, 12:5490 (RA;BR;In 
Portuguese) 
HEMATOPOIETIC SYSTEM 
See also BONE MARROW 
Radiation Effects 
Hemopathologic predisposition and survival time under 
continuous gamma irradiation: responses mediated by altered 
radiosensitivity of hemopoietic progenitors, 12:5619 (J;US) 
HEMIACETAL DEHYDROGENASES 
Code number 1.1. 
DNA-Cloning 
Genetics of bacteria that utilize one-carbon compounds. 
Progress report, November 1, 1985-October 31, 1986, 
12:5431 (R;US) 
HEMICELLULOSE 
Hydrolysis 
Progressing batch hydrolysis process, 12:3638 (P;US) 
HERA STORAGE RING 
Hadron Elektron Ring Anlage 
Beam Transport 
Layout and optics of the proton transfer line for HERA, 
12:4862 (RA;US) 
HERBS 
Spatial Distribution 
Discriminant analysis some east Tennessee forest herb niches, 
12:5308 (J;NL) 
HEREDITARY DISEASES 
Diagnostic Techniques 
Red cell hexose monophosphate shunt activity measurement 
for rapid determination of severity of G6PD deficiency, 
12:5479 (RA;XA) 
HETEROGENEOUS REACTOR CORES 
Power Distribution 
Measurements of relative power distributions in the axially 
simulated heterogeneous FBR cores by ‘y-scanning method, 
12:3812 (R;JP;In Japanese) 
Three-Dimensional Calculations 
Algorithms and codes for three-dimensional calculation of a 
heterogeneous reactor. TREC and TREC6 codes, 12:3832 
(R;SU;In Russian) 
HETEROJUNCTIONS 
Prior to July 1981, this concept was indexed to 
SEMICONDUCTOR JUNCTIONS. 
Electric Conductivity 
Some properties of Ga-As-Alsub(x)Gasub(1-x)As 
heterojunction grown by low temperature liquid phase 
epitaxy, 12:4410 (R;XA) 





Adsorption 


HEXADECANE 
Adsorption 
Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Fifth quarterly report, 
September-November 1985, 12:3306 (R;US) 
Adsorption Heat 
Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Sixth quarterly report, December 
1985-February 1986, 12:3307 (R;US) 
Diffusion 
Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Fifth quarterly report, 
September-November 1985, 12:3306 (R;US) 
Entropy 
Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Sixth quarterly report, December 
1985-February 1986, 12:3307 (R;US) 
Molecular Weight 
Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Sixth quarterly ate December 
1985-February 1986, 12:3307 (R;US) 


HEXANE 
Adsorption 
Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Third quarterly report, February- 
May 1985, 12:3305 (R;US) 
Adsorption Heat 
Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Third quarterly report, February- 
May 1985, 12:3305 (R;US) 
Entropy 
Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Third quarterly report, February- 
May 1985, 12:3305 (R;US) 
Indoor Air Pollution 
Preliminary survey report: control technology for filling of 
containers at Central Soya, Marion, Ohio, 12:5184 (R;US) 
Molecular Structure 
Determination of dipole-dipole couplings in oriented n-hexane 
by two-dimensional NMR, 12:4495 (J;US) 
Nuclear Magnetic Resonance 
Determination of dipole-dipole couplings in oriented n-hexane 
by two-dimensional NMR, 12:4495 (J;US) 
Solvent Properties 
Solid-surface luminescence analysis. Progress report, 1 June 
1983-31 October 1985, 12:4441 (R;US) 
HIGGS BOSONS 
Cross Sections 
Searching for light Higgs scalar boson in the next generation 
of electron-positron collider at LEP, 12:5910 (R;XA) 
Rest Mass 
Top quark and light Higgs scalar mass bounds in no-scale 
supergravity, 12:5956 (R;US) 
HIGGS MODEL 
Rest Mass 
Can a Heavy Higgs field become light at low energies, 12:5966 
GJ;NL) 
HIGH ENERGY PHYSICS 
Use only for articles of a very broad nature such as an annual 
research program, etc. 
JINR rapid communications. Collection, 12:5873 (R;SU;In 
Russian) 
JINR rapid communications. Collection, 12:5971 (R;SU;In 
Russian) 
Coordinated Research 
[Lyon University] annual report 1983, 12:5972 (R;FR;In 
French) 


1985 CERN-JINR school of physics. Proceedings, 12:5904 
(R;XC) 
1985 CERN-JINR school of physics. Proceedings, 12:5905 
(R;XC) 
Research 


Programs 
Experimental investigations in particle physics at intermediate 
energies. Progress report, December 1, 1985-November 30, 
1986, 12:5879 (R;US) 
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Research in elementary particle physics. Progress report, 
March 1, 1986-February 28, 1987, 12:5872 (R;US) 
HIGH FLUX NEUTRON SOURCE FACILITY 
See NEUTRON SOURCE FACILITIES 
HIGH TEMPERATURE GAS COOLED AND GRAPHITE 
See HTGR TYPE REACTORS 
HIGH VOLTAGE DIRECT CURRENT SYSTEMS 
See HVDC SYSTEMS 
HIGH-BETA PLASMA 
Beta from 0.1 to 1: 
Magnetic Field Configurations 
High- plasmas in the PBX tokamak, 12:6157 (J;US) 
Plasma Confinement 
High- plasmas in the PBX tokamak, 12:6157 (J;US) 
HIGH-LEVEL RADIOACTIVE WASTES 
Inventories 

Project Guarantee 1985. Radioactive wastes: Properties and 
allocation to final repository types, 12:3478 (R;CH;In 
German) 

Monitored Retrievable Storage 

Implications of monitored retrievable storage for geologic 
disposal of spent nuclear fuel and high level radioactive 
waste, 12:3513 (BA;US) 

Radioactive Waste Disposal 

Assessing compliance with the EPA high-level waste standard: 
an overview, 12:3487 (R;US) 

High-level and transuranic radioactive wastes. Response to 
comments for final rule. Volume 2, 12:3495 (R;US) 

Project Guarantee 1985. Final repository for high-level 
radioactive wastes: Safety report, 12:3481 (R;CH;In German) 

Radioactive wastes, 12:3520 (J;US) 

Radioactive Waste Processing 

Office of Remedial Action and Waste Technology. Program 
summary, 12:3463 (R;US) 

Radioactive wastes, 12:3520 (J;US) 

Source Terms 

Investigations concerning the source term for the emission of 
fission products and transuranic elements from the highly 
radioactive waste in the temperature region between 200 and 
1100°C, 12:3523 (TG;US) 

Underground Disposal 

Expected thermal and hydrothermal environments for waste 
emplacement holes based on G-tunnel heater experiments, 
12:3501 (BA;US) 

Implications of monitored retrievable storage for geologic 
disposal of spent nuclear fuel and high level radioactive 
waste, 12:3513 (BA;US) 

Project Guarantee 1985. Final repository for high-level 
radioactive wastes: The system of safety barriers, 12:3480 
(R;CH;In German) 

Repository development: Status and schedule, 12:3515 
(BA;US) 

The effect of gamma irradiation on the strength and elasticity 
of climax stock and westerly granites, 12:3517 (J;US) 

Vitrification 

Investigations concerning the source term for the emission of 
fission products and transuranic elements from the highly 
radioactive waste in the temperature region between 200 and 
1100°C, 12:3523 (TG;US) 

Waste Retrieval 

Effects of retrieval on ventilation and cooling requirements for 

a nuclear waste repository, 12:3521 (BA;NL) 
Waste Transportation 

DOE's program for transportation of civilian high-level waste: 
An overview, 12:3449 (J;US) 

Institutional interactions in developing a transportation system 
under the Nuclear Waste Policy Act, 12:3450 (J;US) 

HIGH-VOLTAGE PULSE GENERATORS 
Inertial Confinement 
Pulse power transport to reb diode through slender MITL, 
12:6238 (RA;JP) 
HIGHWAYS 
See ROADS 
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HIMALAYAS 
Remote 

Evaluation of the satellite derived snow cover area - runoff 
forecasting models for the inaccessible basins of western 
Himalayas, 12:5271 (RA;US) 

HISTAMINE 
Biological Effects 
Noninvasive detection of airway constriction in awake guinea 
pigs, 12:5578 (J;US) 
HOG FUEL 
See WOOD WASTES 
HOLLOW CATHODES 
Compression 

Geometric compression of hollow cylinder in a coaxial 

relativistic electron beam diode, 12:6249 (RA;JP) 
HOLLOW FUEL RODS 
Heat Flux 

ASTRA code for thermal mode calculation of a fuel cluster 

with coaxial tubular elements, 12:3852 (R;SU;In Russian) 
HOLMIUM 150 
Nuclear Structure 

Studies of yrast and continuum states in A = 140 to 160 

nuclei. Progress report, 1986, 12:6010 (R;US) 
HOLMIUM 155 
Nuclear Structure 
Studies of yrast and continuum states in A = 140 to 160 
nuclei. Progress report, 1986, 12:6010 (R;US) 
HOLMIUM 156 
Energy Levels 
Nuclear data sheets for A = 156, 12:6022 (J;US) 
Energy-Level Transitions ; 
Nuclear data sheets for A = 156, 12:6022 (J;US) 
HOMOCYSTEINE 
Response Modifying Factors 

Toxicity, distribution, and elimination of thiol complexes of 

methylmercury after intracerebral injection, 12:5652 (J;US) 
HOMOGENEOUS PLASMA 
Plasma Instability 

Electrostatic beam instabilities in a positive/negative ion 

plasma, 12:6155 (J;US) 
Plasma Waves 

Electrostatic beam instabilities in a positive/negative ion 

plasma, 12:6155 (J;US) 
HOPPERS 
Design 

Gravity flow of solids engineering databook. Volume 1. 
Analysis of pressurization of lock hoppers and typical 
measured flow properties of coal. Final technical report 
Phase II, 12:3338 (R;US) 

Gravity flow of solids engineering databook, Volume II. 
Analysis of pressurization of lock hoppers and typical 
measured flow properties of coal. Final technical report 
Phase II, 12:3339 (R;US) 

Gravity flow of solids engineering databook. Small scale 
testing of lock hoppers. Final technical report Phase III, 
12:3340 (R;US) 

Materials 

Gravity flow of solids engineering databook. Volume 1. 
Analysis of pressurization of lock hoppers and typical 
measured flow properties of coal. Final technical report 
Phase II, 12:3338 (R;US) 

Gravity flow of solids engineering databook, Volume II. 
Analysis of pressurization of lock hoppers and typical 
measured flow properties of coal. Final technical report 
Phase II, 12:3339 (R;US) 

Gravity flow of solids engineering databook. Small scale 
testing of lock hoppers. Final technical report Phase III, 
12:3340 (R;US) 


Gravity flow of solids engineering databook. Volume 1. 
Analysis of pressurization of lock hoppers and typical 
measured flow properties of coal. Final technical report 
Phase II, 12:3338 (R;US) 

Gravity flow of solids engineering databook. Small scale 
testing of lock hoppers. Final technical report Phase III, 
12:3340 (R;US) 


HOUSES 
Energy Consumption 


Testing 
Gravity flow of solids engineering databook. Small scale 
testing of lock hoppers. Final technical report Phase III, 
12:3340 (R;US) 
HORIZONTAL AXIS TURBINES 
Performance Testing 
Measurements of performance of a rotor with KJ-Fiber 8-M 
wind turbine blades (Micon 55-kW turbine), 12:3699 (R;DK) 
Wind Loads 
Design turbulence loads on horizontal-axis wind turbines, 
12:3704 (R;DK) 
HORMONES 


See also PEPTIDE HORMONES 
STEROID HORMONES 


Epidermal growth factor (EGF) sensitive phosphorylation of 
calmodulin (CAM) in A431 cell membrane, 12:5445 (J;US) 
HOSPITALS 
Hazardous Materials 
In-depth survey report: modified control technology for 
ethylene oxide sterilization in hospitals at Community 
Medcenter Hospital, Marion, Ohio, 12:5207 (R;US) 
HOT PLASMA 
Atom Collisions 


Atomic processes in hot dense plasma, 12:6137 (RA;JP) 
Tonization 


Optically thin plasma emission. Plasma of an arbitrary density, 
12:6120 (R;SU;In Russian) 
Photon Emission 
X-ray imaging studies of electron cyclotron microwave-heated 
plasmas in the Tandem Mirror Experiment-Upgrade, 12:6159 
(D;US) 
Plasma 
Reconstruction of X radiation local intensity and plasma 
electron temperature by chord wise measurements, 12:6119 
(R;SU;In Russian) 
HOT WATER 
Circulating Systems 
Experimental study of competing systems for maintaining 
service water temperatures in residential buildings, 12:4120 
(RA;DK) 
Energy Conservation 
Electric tracing of hot water supply pipes - efficiency and 
economy, 12:4119 (RA;DK) 
Heat Distribution 
Hot water distribution in low temperature heating systems, 
12:4212 (RA;DK) 
Heat Transfer 
Monitoring of hot water plume movements in an aquifer with 
borehole/surface resistivity measurements, 12:4006 (BA;CA) 
HOT-WATER SYSTEMS 
Energy Efficiency 
Improving the efficiency of domestic hot-water systems, 
12:4151 (R;US) 
Thermal Insulation 
Improving the efficiency of domestic hot-water systems, 
12:4151 (R;US) 
HOUSEHOLDS 
Energy Conservation 
Role of auditor sales effectiveness in residential conservation 
incentive programs: a case study at Florida Power and 
Light, 12:4148 (R;US) 
HOUSES 
District Heating 
Solar energy for district heating of new housing areas, 12:4209 
(RA;DK) 


ECRC (electricity council research centre) low-energy houses: 
data collection and computer analysis, 12:4155 (R;US) 
Energy Conservation 
Super Good Cents: building a partnership with lenders and 
appraisers, 12:4139 (R;US) 


ECRC (electricity council research centre) low-energy houses: 
data collection and computer analysis, 12:4155 (R;US) 





Energy Consumption 


Residential energy consumption survey: housing characteristics 
1984, 12:4062 (R;US) 


Super Good Cents: building a partnership with lenders and 
appraisers, 12:4139 (R;US) 
Passive Solar Heating Systems 
Passive solar design in Norway - an IEA example (IEA Task 
VIII), 12:3658 (RA;DK) 
Radiation Monitoring 
Application of indoor radon modeling in the interpretation of 
nuclear track radon dosimetry, 12:5256 (BA;US) 
Conceptual design of a system to characterize the radioactive 
ultrafine aerosol, 12:5255 (BA;US) 
Solar Architecture 
Passive solar design in Norway - an IEA example (IEA Task 
VIID, 12:3658 (RA;DK) 
Solar Water Heating 
Reduced reporting format for solar heating systems. For 
projects with low level monitoring. Domestic water heating 
systems, 12:3668 (R;FR) 
HTGR PEACH BOTTOM REACTOR 
See PEACH BOTTOM-1 REACTOR 
HTGR TYPE REACTORS 
See also KAHTER REACTOR 


PEACH BOTTOM-1 REACTOR 
VHTR REACTOR 


Reactor Accidents 
Application of THERMIX-KONVEK code to accident 
analyses of modular pebble bed high temperature reactors 
(HTRs), 12:3988 (R;US) 
Reactor Cores 
ATHENA model for 4 x 350 MW(t) HTGR plant side-by-side 
steel vessel prismatic core concept, 12:3797 (R;US) 
Reactor Safety 
Safety research programs sponsored by Office of Nuclear 
Regulatory Research. Quarterly progress report, January 1- 
March 31, 1986. Volume 6, No. 1, 12:3983 (R;US) 
HTO 


See HEAVY WATER 
TRITIUM COMPOUNDS 


HUGENHOLTZ-PINES THEORY 
See HYDROGEN 
HUMAN CHORIONIC GONADOTROPIN 
See HCG 
HUMAN FACTORS 
Methodologies for the evaluation of CRT displays, 12:3855 
(R;US) 
Operator aids and expert systems in user computer interfaces, 
12:3856 (R;US) 
HUMAN POPULATIONS 
See also A-BOMB SURVIVORS 
Radiation Doses 
Prediction of radiological dispersal from sabotage incidents 
involving high explosive, 12:3535 (J;US) 
HUMANS 
See HUMAN POPULATIONS 
HUMIC ACIDS 
Chlorination 
Formation of aryl-chlorinated aromatic acids and precursors 
for chloroform in chlorination of humic acid, 12:5380 
(BA;US) 
Water Chemistry 
Formation of aryl-chlorinated aromatic acids and precursors 
for chloroform in chlorination of humic acid, 12:5380 
(BA;US) 
is 


Chemical Reaction Kinetics 
Biomimetic catalysis mediated by humic substances and 
melanoidins: geo-enzyme activity?, 12:5307 (BA;US) 
HVDC SYSTEMS 
69 to 230 kV. 
Modulation 
Unified active and reactive power modulation of HVDC 
systems: large-signal and distributed small-signal control. 
Final report, 12:3717 (R;US) 
HYCSOS 
See CHEMICAL HEAT PUMPS 
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HYDRAULIC RAMS 
See PUMPS 
HYDRAULIC TRANSPORT 
Flow Models 
Experimental study of the flow properties of a homogeneous 
slurry near transitional Reynolds number, 12:3348 (BA;US) 
HYDRAULIC TURBINES 
Biological Effects 
Mortality of juvenile American shad and blueback herring 
passed through a low-head Kaplan hydroelectric turbine, 
12:3608 (J;US) 
HYDRAULICS 
A Codes 
ATHENA code manual. Volume 1. Code structure, system 
models, and solution methods, 12:6357 (R;US) 
Issues in expert system aids for a large engineering simulation 
code, 12:6381 (BA;US) 
R Codes 
Assessment of RELAPS5/MOD2 against 25 dryout experiments 
conducted at the Royal Institute of Technology, 12:3795 
(R;US) 
Reactor Analysis Support Package (RASP). Volume 5. PWR 
physics analysis guidelines. Final report, 12:3930 (R;US) 
Reactor Analysis Support Package (RASP). Volume 4. BWR 
physics analysis guidelines. Final report, 12:3929 (R;US) 
HYDROCARBON LOGGING 
See GAS METERS 
WELL LOGGING 
HYDROCARBONS 
See also ALKANES 
ANTHRACENE 
BENZENE 
BENZOPYRENE 
BIPHENYL 
CAROTENOIDS 
CUMENE 
NAPHTHALENE 
PHENANTHRENE 
POLYCYCLIC AROMATIC HYDROCARBONS 
PYRENE 
STYRENE 
TETRALIN 
TOLUENE 
XYLENES 
Biodegradation 
Perspective on opportunities for genetic engineering 
applications in industrial pollution control, 12:5314 (RA;US) 
Plasmid-mediated biodegradative fate of monohalogenated 
biphenyls in facultatively anaerobic sediments, 12:5311 
(RA;US) 
Reaction Kinetics 
Thermally activated magnesium oxide as a selective 
deuteration catalyst under mild conditions, 12:4467 (R;US) 
Chemical Reaction Yield 
CO + Hz reaction over nitrogen-modified iron catalysts. Final 
technical report, August 1, 1982-December 31, 1985, 12:3595 
(R;US) 
Ton-Molecule Collisions 
Wakes in large hydrocarbon molecules, 12:5806 (RA;US) 
Isotopic Exchange 
Thermally activated magnesium oxide as a selective 
deuteration catalyst under mild conditions, 12:4467 (R;US) 
Metabolism 
Pseudomonas hydrocarbon oxidation, 12:5557 (RA;US) 
Monitoring 
Evaluation of methods for monitoring petroleum hydrocarbons 
in marine samples, 12:4443 (RA;XA) 


Evidence for rapid in-situ oxidation rate of pollutant 
hydrocarbons in the open Mediterranean, 12:5361 (RA;XA) 
Pseudomonas hydrocarbon oxidation, 12:5557 (RA;US) 
Production 


Influence of preparative procedure on the activity and 
selectivity of FeZSM-5 catalysts in syngas conversion, 
12:4473 (J;NL) 

Quantitative Chemical Analysis 

Steps toward developing combined analytical procedures for 
halogenated and other hydrocarbon contaminants, 12:4445 
(RA;XA) 





Training mission for hydrocarbon analysis in the Sultanate of 

Oman, 12:4447 (RA;XA) 
Quantity Ratio 

Anthropogenic and natural volatile hydrocarbons in open 
ocean surface waters, 12:5363 (RA;XA) 

Fluxes and residence times of hydrocarbons in the coastal 
Mediterranean, 12:5360 (RA;XA) 

Hydrocarbons in the open Mediterranean water column, 


12:5362 (RA;XA) 
HYDROCHLORIC ACID 
Chemical 


Properties 
Evaluation of plastic filler applications for leached fly ash: 
Research project 2422-11, Final report, 12:3328 (R;US) 
HYDROCORTISONE 
Radioimmunoassay 


Dynamics of cortisol secretion in blood plasma and in saliva in 
chronic renal patients in hemodialysis program, 12:5499 
(RA;BR;In Portuguese) 

Secretion 

Dynamics of cortisol secretion in blood plasma and in saliva in 
chronic renal patients in hemodialysis program, 12:5499 
(RA;BR;In Portuguese) 

Ultradian and circadian variations of cortisol secretion in 
chronic Chagas disease, 12:5500 (RA;BR;In Portuguese) 

HYDRODYNAMICS 
See also MAGNETOHYDRODYNAMICS 
Computerized Simulation 

Parallel processing a hydrodynamics shock wave problem 

using the independent time step method, 12:5867 (BA;US) 
Mathematical Models 

Hydrodynamic modelling for determination of suspended 
sediment concentrations in the Aswan Reservoir using 
satellite data, 12:5354 (RA;US) 

Numerical Solution 
Numerical methods for hydrodynamic stability problems, 
12:6362 (R;JP;In Japanese) 
Remote Sensing 
Combined remote sensing and numerical modeling methods for 
measuring hydrodynamic surface circulation, 12:5345 
(RA;US) 


Numerical methods for hydrodynamic stability problems, 
12:6362 (R;JP;In Japanese) 
HYDROELECTRIC POWER PLANTS 
See also SMALL-SCALE HYDROELECTRIC POWER PLANTS 
Computerized Simulation 
Long-term power system simulation for real-time training with 
a reduced size program, 12:3606 (R;BR) 
Mathematical Models 
Long-term power system simulation for real-time training with 
a reduced size program, 12:3606 (R;BR) 
HYDROGEN 
Binding Energy 
Isotope-induced symmetry change in dynamic semiconductor 
defects, 12:4430 (J;US) 
Chemical Radiation Effects 
Radiation induced chemical reaction of carbon monoxide and 
hydrogen mixture. The increase in the yields of oxygen 
containing products by the addition of methane (Gamma 
radiation), 12:4521 (R;JP;In Japanese) 


The effects of anions on hydrogen chemisorption at Pt single 
crystal electrodes, 12:4510 (BA;US) 


Experimental techniques for measuring the isentrope of 
hydrogen to several megabars, 12:3593 (BA;US) 
Numerical studies of the dynamic isentropic loading of solid 
molecular hydrogen, 12:3594 (BA;US) 
Control 
Hydrogen control in the handling, shipping and storage of wet 
radioactive waste, 12:3534 (R;US) 
Coulomb Ionization 
Coulomb three-body problem: the electron hydrogen system, 
12:5810 (R;AU) 


Evaluation of the aspiration rate of hydrogen from a waste 
drum, 12:3468 (R;US) 


HYDROGEN HYDROXIDES 
Reviews 


Hydrogen re-emission data analysis in austenitic stainless steel, 
12:4285 (R;JP) 
Equations of State 
Experimental techniques for measuring the isentrope of 
hydrogen to several megabars, 12:3593 Ae) 
Numerical studies of the dynamic isentropic loading of solid 
molecular hydrogen, 12:3594 (BA;US) 
Flames 
Temperature and concentration profiles in hydrogen-nitrous 
oxide flames. Final technical report, 12:4541 (R;US) 
G Value 
Hydrogen control in the handling, shipping and storage of wet 
radioactive waste, 12:3534 (R;US) 
Impact Shock 
Experimental techniques for the isentrope of 
hydrogen to several megabars, 12:3593 (BA;US) 
Numerical studies of the dynamic isentropic loading of solid 
molecular hydrogen, 12:3594 (BA;US) 
Processes 


Experimental techniques for measuring the isentrope of 
hydrogen to several megabars, 12:3593 (BA;US) 
Numerical studies of the dynamic isentropic loading of solid 
molecular hydrogen, 12:3594 (BAUS) 
Materials Recovery 
Energy conservation using metal hydrides for hydrogen 
recovery and steam ion from industrial waste gas 
streams. Final report, 12:4175 (R;US) 
Materials Testing 
Numerical studies of the dynamic isentropic loading of solid 
molecular hydrogen, 12:3594 (BA;US) 
Phase Transformations 
Experimental techniques for measuring the isentrope of 
hydrogen to several megabars, 12:3593 (BA;US) 
Raman Spectroscopy 
CARS spectroscopy of transient species, 12:5837 (BA;US) 
Recombination 
Hydrogen control in the shipping and storage of wet 
radioactive waste, 12:3534 (R;US) 
Rotational States 
CARS spectroscopy of transient species, 12:5837 (BA;US) 
Self-Diffusion 
Influence of substrate motion on the self-diffusion of hydrogen 
and its isotopes on the copper (100) surface, 12:6091 (J;US) 
Vibrational States 
CARS spectroscopy of transient species, 12:5837 (BA;US) 
Wave Functions 
Two-dimensional hydrogen atom. Expansions of the polar and 
parabolic bases in the continuous spectrum, 12:5822 (R;SU;In 
Russian) 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN CHLORIDES 
See HYDROCHLORIC ACID 
HYDROGEN COMPOUNDS 


See also DEUTERIUM COMPOUNDS 
HYDROGEN SULFIDES 
WATER 


Affinity 
Photoelectron spectroscopy of SiHsp and SiDs~, 12:4474 
(J;US) 
Molecular Structure 
Photoelectron spectroscopy of SiHs~ and SiDs~, 12:4474 
GJ;US) 
HYDROGEN DEUTERIDE 
Raman Spectroscopy 
CARS spectroscopy of transient species, 12:5837 (BA;US) 
Rotational States 
CARS spectroscopy of transient species, 12:5837 (BA;US) 
Vibrational States 
CARS spectroscopy of transient species, 12:5837 (BA;US) 
HYDROGEN FUELS 
Reviews 
Recent developments in hydrogen technology, 12:3589 (B;US) 
HYDROGEN HYDROXIDES 
See WATER 





HYDROGEN IONS 
Metastable States 


HYDROGEN IONS 
See also HYDROGEN IONS 1 MINUS 
Metastable States 
Autodetachment spectroscopy of metastable negative ions, 
12:5793 (R;US) 
HYDROGEN IONS 1 MINUS 
For Hi" ions. 
Ton Sources 
Laser diagnostics for plasma-turbulence research. Final report, 
1 January-31 December 1985, 12:5855 (R;US) 
Research and development on optically pumped polarized ion 
sources. Technical progress report, July 1, 1985-June 30, 
1986, 12:5809 (R;US) 
Ion-Atom Collisions 
Research and development on optically pumped polarized ion 
sources. Technical progress report, July 1, 1985-June 30, 
1986, 12:5809 (R;US) 
HYDROGEN ISOTOPES 


See also DEUTERIUM 
TRITIUM 


Atom-Atom Collisions 

Quasi-resonance charge exchange of hydrogen isotope mesic 

atoms in excited states, 12:5816 (R;SU;In Russian) 
Isotopic Exchange 
Quasi-resonance charge exchange of hydrogen isotope mesic 
atoms in excited states, 12:5816 (R;SU;In Russian) 
HYDROGEN NITRATES 
See NITRIC ACID 
HYDROGEN PRODUCTION 

Energy conservation using metal hydrides for hydrogen 
recovery and steam generation from industrial waste gas 
streams. Final report, 12:4175 (R;US) 

Electrolysis 

Developmen: and demonstration of alkaline electrolytic 
hydrogen production systems based on inorganic - 
membrane - electrolyte technology, 12:3591 (R;FR) 

The development of a membrane alkaline fuel cell reactor for 
energy conservation in the chlor-alkali industry, 12:4103 
(BA;US) 

Photolysis 

Development of a process for the sensitized photochemical 

dissociation of water by sunlight, 12:3590 (R;FR) 
HYDROGEN SULFIDES 
Catalytic Effects 

Effect of hydrogen sulfide on the liquefaction of low-rank 

coals, 12:3297 (RA;US) 
Corrosive Effects 

AR and TD Fossil Energy Materials Program. Quarterly 
progress report for the period ending June 30, 1986, 12:4237 
(R;US) 


Biogenic gases in sediments deposited since miocene times on 

the Walvis Ridge, south Atlantic Ocean, 12:5383 (BA;US) 
Removal 

Lawrence Livermore National Laboratory oil shale project 
review: METC second annual oil shale contractors meeting, 
12:3418 (R;US) 

Selective separation of H2S from gas streams containing COs, 
12:4442 (R;FR;In Italian) 

HYDROGENATION 
Catalysts 

Catalytic methods for improved coal liquefaction and 
hydrotreating. Quarterly report No. 4, June 23-September 
22, 1986, 12:3310 (R;US) 

Composite-bed reactor for upgrading coal-derived liquids: 
Annual report, October 1, 1984-March 31, 1986, 12:3303 
(R;US) 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Second quarterly report, 
December 1, 1984-February 28, 1985, 12:3304 (R;US) 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Fifth quarterly report, 
September-November 1985, 12:3306 (R;US) 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Sixth quarterly report, December 
1985-February 1986, 12:3307 (R;US) 
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Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Third quarterly report, February- 
May 1985, 12:3305 (R;US) 

Regioselective reduction of polynuclear heteroaromatics 
catalyzed by transition metal complexes and 
hydrodenitrogenation chemistry, 12:4488 (R;US) 

Chemical Reactions 

Upgrading of heavy crudes: probable reactions of problem 

components during hydrotreating, 12:3371 (R;US) 
Chemistry 

Upgrading of heavy crudes: probable reactions of problem 

components during hydrotreating, 12:3371 (R;US) 
Structural Models 

Upgrading of heavy crudes: probable reactions of problem 

components during hydrotreating, 12:3371 (R;US) 
HYDROLOGY 
Mathematical Models 
Areal soil moisture data for hydrologic models, 12:5269 
(RA;US) 
HYDRO-LYASES 
Code Number 4.2.1. 
Biosynthesis 
Translational and transcriptional control of circadian 
fluctuations in rat liver serine dehydratase synthesis (SDH), 
12:5441 (J;US) 
Daily Variations 

Translational and transcriptional control of circadian 
fluctuations in rat liver serine dehydratase synthesis (SDH), 
12:5441 (J;US) 

HYDROTHERMAL CONVECTIVE SYSTEMS 
See HYDROTHERMAL SYSTEMS 
HYDROTHERMAL SYSTEMS 
See also HOT-WATER SYSTEMS 
Heat Transfer 
Convective heat transport in geothermal systems, 12:3686 
(R;US) 

HYDROXYACETIC ACID 

See GLYCOLIC ACID 
HYDROXYBENZENE 

See PHENOL 
HYDROXYL IONS 

See ANIONS 
HYDROXYL RADICALS 

Combustion Properties 

Time-resolved fluorescence investigation of rotational transfer 

in A*summation* (v = 0) OH, 12:4548 (J;US) 
Fluorescence 

Time-resolved fluorescence investigation of rotational transfer 

in A?summation* (v = 0) OH, 12:4548 (J;US) 
Fluorescence Spectroscopy 

Time-resolved fluorescence investigation of rotational transfer 

in A?summation* (v = 0) OH, 12:4548 (J;US) 
Rotational States 
Time-resolved fluorescence investigation of roiational transfer 
in A?summation* (v = 0) OH, 12:4548 (J;US) 
HYDROXYLASE 
See HYDROXYLASES 
HYDROXYLASES 
Code number 1.14 
DNA-Cloning 

Clofibrate-induced cytochrome P450-lauric acid omega 
hydroxylase(P450LA omega):purification, cDNA cloning, 
sequence and regulation, 12:5443 (J;US) 

Purification 

Clofibrate-induced cytochrome P450-lauric acid omega 
hydroxylase(P450LA omega):purification, cDNA cloning, 
sequence and regulation, 12:5443 (J;US) 

HYDROXYNAPHTHALENES 

See NAPHTHOLS 
HYDROXYPROPIONIC ACID-ALPHA 

See LACTIC ACID 
HYDROXYTOLUENES 

See CRESOLS 
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Radiation Effects 

Compilation of 1985 annual reports of the Navy elf (extremely 
low frequency) communications system ecological 
monitoring program. Volume 2. Tabs D-G. Annual progress 
report, January-December 1985, 12:5665 (R;US) 

HYPERFRAGMENTS 
See HYPERNUCLEI 
HYPERNUCLEI 
Nuclear Reaction Yield 
Hypernucleus production in proton interactions with nuclear 
emulsion at 250 and 70 GeV, 12:5976 (R;SU;In Russian) 
Reviews 
Strange probes of the nucleus, 12:6038 (R;US) 
HYPERONS 
See also ANTIHYPERONS 
LAMBDA PARTICLES 
Particle Production 

Experimental medium energy physics. Annual progress report, 

June 1985-May 1986, 12:5969 (R;US) 
HYPERTENSION 
Etiology 
Mineralocorticoid h ion associated with rickets. A new 
disease, 12:5496 (RA;BR;In Portuguese) 
HYPERTHYROIDISM 
Chemotherapy 
to medicamental treatment in Basedow-Graves 
disease, 12:5535 (RA;BR;In Portuguese) 
Radiotherapy 
Therapy of toxic multinodular goiter by prior established dose 
of 11], 12:5544 (RA;BR;In Portuguese) 
HYPOPHYSIS 
See PITUITARY GLAND 
HYPOTHYROIDISM 
Chemotherapy 

Blood plasma activity of somatomedin C in patients with 
primary hypothyroidism and in individual with endemic 
cretinism: therapeutic action of L-T, and L-Ts, 12:5522 
(RA;BR;In Portuguese) 

HYPOXANTHINE PHOSPHORIBOSYLTRANSFERASE 
DNA Sequencing 

Comparative mutagenesis of human cells in vitro and in vivo. 
Progress report, 12:5459 (R;US) 

HGPRT mRNA measurements, 12:5436 (RA;US) 

DNA-Cloning 

Comparative mutagenesis of human cells in vitro and in vivo. 
Progress report, 12:5459 (R;US) 

DNA sequencing, 12:5437 (RA;US) 

Gene Mutations 

[Comparative mutagenesis of human cells in vivo and in vitro]. 
Progress report, January 1-December 30, 1985, 12:5432 
(R;US) 

Comparative mutagenesis of human cells in vitro and in vivo. 
Progress report, 12:5459 (R;US) 

Use of gradient denaturing gel electrophoresis to obtain 
mutational spectra from exon 3 of the human HPRT gene; 
isolation of spontaneous, MNNG- and ICR191-induced 
mutants, 12:5433 (RA;US) 

Gene Regulation 
HGPRT mRNA measurements, 12:5436 (RA;US) 
Genetics 

Detection of deletion mutations in pSV2gpt-transformed cells, 

12:5616 (J;US) 
Mutation Frequency 

Devising less stringent selective conditions for the isolation of 

HGPRT mutants, 12:5454 (RA;US) 
Spontaneous Mutations 

Devising less stringent selective conditions for the isolation of 
HGPRT mutants, 12:5454 (RA;US) 

HYPOXANTHINE QUANINE PHOSPHORIBOSYLTRANSF 
See HYPOXANTHINE PHOSPHORIBOSYLTRANSFERASE 


I CODES 
Nuclear Materials Management 
Implementation of the INSPECT software package for 
statistical calculation in nuclear material accountability, 
12:3542 (RA;BR;In Portuguese) 
IAEA 
Nuclear Materials Management 
Quality assurance for IAEA inspection planning, 12:3507 
(J;US) 
IAEA SAFEGUARDS 
Process monitoring for reprocessing plant safeguards: a 
summary review, 12:3547 (R;US) 
Compliance 
Quality assurance procedures for the IAEA Department of 
Safeguards Twin Minolta Camera Surveillance System, 
12:3563 (J;US) 
Zone approaches to international safeguards of a nuclear fuel 
cycle, 12:3554 (J;US) 


Quality assurance for IAEA inspection planning, 12:3507 
G;US) 
Verification 
Framework for fuel-cycle approaches to IAEA safeguards, 
12:3536 (R;US) 
Framework for fuel-cycle approaches to IAEA safeguards, 
12:3537 (R;US) 
I-BEAM TYPE REACTORS 
See ION BEAM FUSION REACTORS 
ICE 
See also ICE CAPS 
Albedo 
Airborne measurements of freshwater ice albedos, 12:5343 
(RA;US) 


Visible and infrared sea ice mapping from satellites, 12:5689 
(RA;US) 
Mechanical Structures 
Interaction between floating ice sheets and vertical structures 
due to water level fluctuations, 12:4682 (R;DK) 
Remote Sensing 
Airborne measurements of freshwater ice albedos, 12:5343 
(RA;US) 
Response Modifying Factors 
Effect of Antarctic ice crystals and aerosols on the polarimetry 
and photometry of the Antarctic sky, 12:5170 (RA;US) 
ICE CAPS 
Fluid Flow 
Surging as a potential response of ice sheets to CO2-induced 
changes in the polar environment. Progress report, 
September 1985-August 1986, 12:5421 (R;US) 
Temperature Effects 
Surging as a potential response of ice sheets to CO2-induced 
changes in the polar environment. Progress report, 
September 1985-August 1986, 12:5421 (R;US) 
ICF DEVICES 
First Wall 
Research for thermal behavior of liquid-metal wall in ICF 
reactor, 12:6247 (RA;JP) 
IDAHO NATIONAL ENGINEERING LABORATORY 
Prior to 1976 known as NRTS and older material is so indexed. 
Nuclear Materials Management 
Assay of TRU wastes containing (alpha,n) sources, 12:3503 
(J;US) 
Radioactive Waste Processing 
Assay of TRU wastes containing (alpha,n) sources, 12:3503 
GUS) 
IEA 
See INTERNATIONAL ENERGY AGENCY 
IEAR-1 REACTOR 
Control Eiements 
Real time reactivity measurements - ‘reatimetro’, 12:3862 
(RA;BR;In Portuguese) 





IEAR-1 REACTOR 
Fuel Elements 


Fuel Elements 
Application of a quality control program for developing fuel 
elements for research reactors, 12:3900 (RA;BR;In 
Portuguese) 
Irradiation Procedures 
Measurement of neutron spectra in the IEA-R1 reactor, 
12:3899 (RA;BR;In Portuguese) 
Measuring Instruments 
Real time reactivity measurements - ‘reatimetro’, 12:3862 
(RA;BR;In Portuguese) 
Neutron Spectra 
Measurement of neutron spectra in the IEA-R1 reactor, 
12:3899 (RA;BR;In Portuguese) 
Reactivity 
Real time reactivity measurements - ‘reatimetro’, 12:3862 
(RA;BR;In Portuguese) 
Thermal Neutrons 
Measurements of thermal flux distribution in the IEA-R1 
reactor, 12:3898 (RA;BR;In Portuguese) 
IGT WASTE PROCESS 
See BIOGAS PROCESS 
ILLINOIS 
Energy Sources 
New energy technologies for Illinois and the midwest, 12:4053 
(B;US) 
ILLUMINATION SYSTEMS 
See LIGHTING SYSTEMS 
IMAGE PROCESSING 
Representation and compression of facsimile and graphics data, 
12:6391 (R;US) 
Algorithms 
Algorithms for reconstructing images for industrial 
applications, 12:4663 (RA;BR;In Portuguese) 
IMAGE SCANNERS 
Reliability 
Displaying CZCS data in true color mode, 12:5690 (RA;US) 
IMMUNE SERA 
See IMMUNE SERUMS 
IMMUNE SERUMS 
Radioimmunoassay 
Obtainment of anti-testosterone antiserum in rabbits, 12:5505 
(RA;BR;In Portuguese) 
IMMUNOGLOBULINS 
Antibodies 
IgE antibody responses in schistosomiasis measured by a 
radioallergosorbert test, 12:5480 (RA;XA) 
Quantity Ratio 
Dosage of inhibiting immunoglobulins of LTSH binding in 
blood serum of patients with Basedow-Graves disease, 
12:5529 (RA;BR;In Portuguese) 
IMPACT FUSION DRIVERS 
Mass acceleration in a multi-module plasma jet for impact 
fusion. Final report, 31 July 1985-30 July 1986, 12:6223 
(R;US) 
'URITIES 


Unwanted constituents, not for TRACE AMOUNTS, 
INTERFERING ELEMENTS, or metal and nonmetal 
additions. 

Transport Theory 

Neutral beam driven impurity flow reversal as an impurity 

control scheme for INTOR, 12:6118 (R;US) 
IN CORE INSTRUMENTS 

See also specific instruments plus FUEL ASSEMBLIES or 

REACTOR CORES. 
Self-Powered Gamma Detectors 
Prediction of in-core gamma effects. Final report, 12:3726 


See COMBUSTION 
INCINERATORS 
Air Pollution Monitoring 
Evaluation of performance characteristics of emissions from 
hazardous-waste incinerators with a mobile laboratory, 
12:5190 (R;US) 
INCLUSION COMPLEXES 
See CLATHRATES 
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INCLUSIONS 
Mass Spectra 
Theoretical and experimental study of the composition of deep 
source gas. Final report (Volatiles and gases in fluid 
inclusions in cements, quartz, calcites), 12:3410 (R;US) 
Volatile Matter 
Theoretical and experimental study of tie composition of deep 
source gas (Volatile part of fluids in inclusions), 12:3401 
(RA;US) 


Propagation 
Determination of the initiation of stable crack growth(J- 
integral) in terms of the theorem of equivalent states, 12:4659 


See also INCOLOY 800H 
Fracture Properties 
An investigation of the cryogenic mechanical properties of low 
thermal-expansion superalloys, 12:6273 (BA;US) 
Temperature Effects 
An investigation of the cryogenic mechanical properties of low 
thermal-expansion superalloys, 12:6273 (BA;US) 
Yield Strength 
An investigation of the cryogenic mechanical properties of low 
thermal-expansion superalloys, 12:6273 (BA;US) 
INCOMPLETE FUSION REACTIONS 
Lectures 
Violent heavy ion collisions around the Fermi energy, 12:6044 
(R;FR) 
Reviews 
Violent heavy ion collisions around the Fermi energy, 12:6044 
(R;FR) 
INCONEL 600 
Optical Properties 
Optical properties of high-temperature materials for direct 
absorption receivers, 12:3685 (J;NL) 
Spectral Reflectance 
Optical properties of high-temperature materials for direct 
absorption receivers, 12:3685 (J;NL) 
INCONEL 718 
Physical Radiation Effects 
Behavior under irradiation of zirconium alloy strips, 12:4252 
(R;FR;In French) 
INCONEL 738 
Oxidation 
Oxidation-sulfidation behavior of Ni-base superalloys and 
MCrAI coatings, 12:4254 (R;US) 
Sulfidation 
Oxidation-sulfidation behavior of Ni-base superalloys and 
MCrAI coatings, 12:4254 (R;US) 
IN-CORE FUEL MANAGEMENT 
See FUEL MANAGEMENT 
INDIA 


Applications of digital image enhancement in regional tectonic 
mapping of South India, 12:5301 (RA;US) 
Tectonics 
Applications of digital image enhancement in regional tectonic 
mapping of South India, 12:5301 (RA;US) 
Wind-Powered Pumps 
Case study of field testing of windpumps in India, 12:3698 
QR; 


INDIANA UNIVERSITY CYCLOTRON 
See IU CYCLOTRON 
INDIUM ALLOYS 
Phase Diagrams 
Handbook of binary metallic systems structure and properties. 
Volume 3. Systems of gold, indium, iridium, ytterbium, and 
yttrium, 12:4360 (TG;US) 


Properties 
Handbook of binary metallic systems structure and properties. 
Volume 3. Systems of gold, indium, iridium, ytterbium, and 
yttrium, 12:4360 (TG;US) 
INDIUM COMPOUNDS 
See also INDIUM SELENIDES 
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Solid-State Plasma 
Interaction of space charge waves and surface plasmons in 
plasma and plasma-like media, 12:6089 (R;SU;In Russian) 
INDIUM PHOSPHIDE SOLAR CELLS 
Efficiency 
Indium phosphide solar cells: status and prospects for use in 
space, 12:3627 (R;US) 
INDIUM SELENIDES 
Electrical Properties 
Growth and characterization of polycrystalline CuInSe. thin 
films, 12:3639 (J;CH) 
Fabrication 
Growth and characterization of polycrystalline CulnSe: thin 
films, 12:3639 (J;CH) 
Optical Properties 
Growth and characterization of polycrystalline CuInSe, thin 
films, 12:3639 (J;CH) 
INDOLES 
Denitrification 
Regioselective reduction of polynuclear heteroaromatics 
catalyzed by transition metal complexes and 
hydrodenitrogenation chemistry, 12:4488 (R;US) 


Regioselective reduction of polynuclear heteroaromatics 
catalyzed by transition metal complexes and 
hydrodenitrogenation chemistry, 12:4488 (R;US) 

Reduction 
Regioselective reduction of polynuclear heteroaromatics 

catalyzed by transition metal complexes and 
hydrodenitrogenation chemistry, 12:4488 (R;US) 
INDOOR AIR POLLUTION 

Air washing for the removal of formaldehyde from indoor air, 
12:5234 (J;GB) 

Evaluation of indoor aerosol control devices and their effects 
on radon progeny concentrations, 12:5249 (J;GB) 

Instruments and methods for measuring indoor radon and 

radon progeny concentrations, 12:5252 (BA;US) 

Passive sampler for water vapor, 12:5236 (J;GB) 

Radon flux measurement technology, 12:5254 (BA;US) 

Source term apportionment techniques for radon, 12:5250 
(BA;US) 

Studies of thoron and thoron progeny: implications for 
transport of airborne radioactivity from soil to indoor air, 
12:5251 (BA;US) 

Air Pollution Control 

Effectiveness of local ventilation in removing simulated 

pollution from point sources, 12:5235 (J;GB) 
Air Pollution Monitoring 

Characterization of particle composition, organic vapor 
constituents, and mutagenicity of indoor air pollutant 
emissions, 12:5233 (J;GB) 

Emissions of volatile organic compounds from adhesives with 
indoor applications, 12:5232 (J;GB) 

Formaldehyde exposure from building products, 12:5230 
(J;GB) 

Indoor air quality study of 40 east Tennessee homes, 12:5229 
(J;GB) 

Functional Models 

Radon release from an industrial waste and air pathway 

exemption, 12:5253 (BA;US) 
Health Hazards 

Bias due to misclassification of personal exposures in 
epidemiologic studies of indoor and outdoor air pollution, 
12:5651 (J;GB) 

Mathematical Models 

Application of indoor radon modeling in the interpretation of 

nuclear track radon dosimetry, 12:5256 (BA;US) 
INDUCED RADIOACTIVITY 
See RADIOACTIVITY 

INDUCTION FURNACES 

Energy Consumption 
Induction heating in the metal industry, 12:4188 (R;FI;In 
Finnish) 


INDUSTRIAL RADIOGRAPHY 
Waste Heat Utilization 


INDUSTRIAL ACCIDENTS 
Pollution Abatement 
Collection of data and information the procedures for 
minimizing employee exposure to toxic chemical releases, 
12:5581 (R;US) 
INDUSTRIAL PLANTS 


See also COAL GASIFICATION PLANTS 
COAL LIQUEFACTION PLANTS 
COAL PREPARATION PLANTS 
COKING PLANTS 
ETHANOL PLANTS 
FOUNDRIES 
OIL SHALE PROCESSING PLANTS 
PETROLEUM REFINERIES 
WASTE PROCESSING PLANTS 


Cogeneration 
Economic attractiveness of cogeneration technologies for the 
industrial steam user, 12:3709 (RA;US) 
District Heating 
Heat pumps in district heating. The potential of heat pumps 
utilizing waste heat from municipal sewage water treatment 
plants and industrial plants in Finland, 12:4217 (R;Fl-In 
Finnish) 
Energy Audits 
Automating industrial and commercial audits, 12:4108 (RA;US) 
Energy Conservation 
Energy conservation implementation rates in the 
commercial/industrial sector, 12:4107 (RA;US) 
Measurement of energy productivity in industrial processes, 
12:4169 (RA;US) 
Motivating industrial employees to actively conserve energy, 
12:4164 (RA;US) 
New tools for energy managers: demonstrating the cost 
effectiveness of conservation investments, 12:4163 (RA;US) 
Problems caused by electrical energy improvements, 12:4167 
(RA;US) 
Steam trap application, 12:4173 (RA;US) 
Consumption 


Considerations given to fuel use in General Motors, 12:4171 
(RA;US) 
Energy utilization comparisons on a national basis, 12:4170 
(RA;US) 
Energy Efficiency 
Low-cost energy management system on a medium-sized 
industrial site. Demonstration at Potterton International, 
Warwick (GB), 12:4181 (R;GB) 
Energy Management 
Considerations given to fuel use in General Motors, 12:4171 
(RA;US) 
Current problems in energy management, 12:4172 (RA;US) 
Energy management in a decentralized, non-energy-intensive 
manufacturing firm, 12:4162 (RA;US) 
Industrial energy management programs today, 12:4168 
(RA;US) 
Energy Management Systems 
Low-cost energy management system on a medium-sized 
industrial site. Demonstration at Potterton International, 
Warwick (GB), 12:4181 (R;GB) 
Investment 
New tools for energy managers: demonstrating the cost 
effectiveness of conservation investments, 12:4163 (RA;US) 
Organizing . 
Energy management in a decentralized, non-energy-intensive 
manufacturing firm, 12:4162 (RA;US) 
Personnel 
Motivating industrial employees to actively conserve energy, 
12:4164 (RA;US) 


Measurement of energy productivity in industrial processes, 
12:4169 (RA;US) 
Waste Heat Utilization 
Heat pumps in district heating. The potential of heat pumps 
utilizing waste heat from municipal sewage water treatment 
plants and industrial plants in Finland, 12:4217 (R;FI;In 
Finnish) 


INDUSTRIAL RADIOGRAPHY 


See also BIOMEDICAL RADIOGRAPHY. 
See also NEUTRON RADIOGRAPHY 





Quality Assurance 
Radiographic examination techniques for detection of internal 
defects, 12:4665 (R;JP) 
INDUSTRIAL SECTOR 
See INDUSTRY 
INDUSTRIAL WASTES 
Anaerobic Digestion 
Control of anaerobic digestion toxicity with powdered 
activated carbon, 12:4174 (R;US) 
Hazardous Materials 
Inorganic arsenic emissions from primary copper smelters and 
arsenic plants: background information for promulgated 
standards. Final environmental impact statement, 12:5261 
(R;US) 
Materials Recovery 
Energy conservation using metal hydrides for hydrogen 
recovery and steam generation from industrial waste gas 
streams. Final report, 12:4175 (R;US) 
Radiation Monitoring 
Radon release from an industrial waste and air pathway 
exemption, 12:5253 (BA;US) 
INDUSTRY 


See also AGRICULTURE 
AUTOMOTIVE INDUSTRY 
BEVERAGE INDUSTRY 
CERAMICS INDUSTRY 
CHEMICAL INDUSTRY 
CONSTRUCTION INDUSTRY 
FOOD INDUSTRY 
GEOTHERMAL INDUSTRY 
GLASS INDUSTRY 
METAL INDUSTRY 
MINERAL INDUSTRY 
NUCLEAR INDUSTRY 
PRINTING AND PUBLISHING INDUSTRY 
RUBBER INDUSTRY 
WOOD PRODUCTS INDUSTRY 


Energy Conservation 
Heat recovery by means of heat exchangers for polluted air. 
Lacquering, machining and surface treatment, 12:4199 
(R;SE;In Swedish) 
Industrial applications of membrane technology in Finland, 
12:4189 (R;FI,In Finnish) 
Industrial energy rationalization in developing countries, 
12:4198 (R;US) 
Manuals for the energy conservation and management 
computer model. Volume 2. User’s manual, 12:4063 (R;US) 
Energy Management 
Manuals for the energy conservation and management 
computer model. Volume 2. User's manual, 12:4063 (R;US) 
Heat Recovery 
Heat recovery by means of heat exchangers for polluted air. 
Lacquering, machining and surface treatment, 12:4199 
(R;SE;In Swedish) 
Membranes 
Industrial applications of membrane technology in Finland, 
12:4189 (R;FI;In Finnish) 
Technology Utilization 
Managing technology in mature industries. Final report, 
12:4050 (R;US) 
INELASTIC SCATTERING 
See also DELBRUECK SCATTERING 
Transfer Matrix Method 
Generation of discrete elastic and inelastic transfer matrices for 
reactor calculation, 12:3828 (RA;BR;In Portuguese) 
INERTIAL CONFINEMENT 
A dynamic plasma confinement by inertial forces. 
Diode Tubes 
Simulation of ion-beam in MID, 12:6243 (RA;JP) 
Krypton Fluoride Lasers 
High power KrF lasers for fusion, 12:6286 (BA;US) 
Particle Beam Fusion Accelerator 
Status of and plans for the PBFA II Facility, 12:6271 (BA;US) 
Rayleigh-Taylor Instability 
Numerical simulation of Rayleigh-Taylor instability in a 
multisheath cummulating liner, 12:6123 (R;SU;In Russian) 
INERTIAL CONFINEMENT FUSION DEVICES 
See ICF DEVICES 
INFORMATION SYSTEMS 
Artificial Intelligence 
The Intelligent Gateway Processor, 12:6384 (BA;US) 
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Distributed Data Processing 
The Intelligent Gateway Processor, 12:6384 (BA;US) 
Planning 
Development of an arctic and offshore research information 
system (AORIS), 12:6387 (RA;US) 
INFRARED RADIATION 
Operation Hardtack. Project 8.2. Thermal radiation from high- 
altitude bursts, 12:5121 (R;US) 
INFRARED SPECTROMETERS 


Liquid chromatography/fourier transform ir spectrometry 
interface flow cell, 12:5044 (P;US) 
Operation 
Liquid chromatography/fourier transform ir spectrometry 
interface flow cell, 12:5044 (P;US) 
Optimization 
Instrumentation for a clear-air, infra-red radiation experiment, 
12:5162 (R;US) 
INFRARED THERMOGRAPHY 
Uses 
Application of a forward looking thermal scanner for detecting 
and monitoring oil spills, 12:3384 (RA;US) 
INHIBITORS (CORROSION) 
See CORROSION INHIBITORS 
INHOMOGENEOUS PLASMA 
Drift Instability 
Quasilinear evolution of the self-filamentation instability, 
12:6149 (J;US) 
Nonlinear Problems 
Quasilinear evolution of the self-filamentation instability, 
12:6149 (J;US) 
Plasma Heating 
Reduction of order in the geometric optics of plasmas, 12:6154 
(J;US) 
Wave Propagation 
Reduction of order in the geometric optics of plasmas, 12:6154 
G;US) 
INJECTION (BEAMS) 
See BEAM INJECTION 
IN-SITU COMBUSTION 
Mathematical Models 
Numerical model for thermal recovery processes in tar sand: 
description and application, 12:3416 (R;US) 
IN-SITU GASIFICATION 
Cavities 
Application of rock mechanics and the finite element method 
to underground coal gasification process, 12:3316 (BA;US) 
Mathematical Models 
Application of rock mechanics and the finite element method 
to underground coal gasification process, 12:3316 (BA;US) 
IN-SITU PROCESSING 


See also IN-SITU COMBUSTION 
IN-SITU GASIFICATION 


Diagnostic Techniques 
Chemical and physical parameters necessary for the 
interpretation of in situ, thermal recovery of tar sand 
deposits, 12:3417 (R;US) 
Mathematical Models 
Chemical and physical parameters necessary for the 
interpretation of in situ, thermal recovery of tar sand 
deposits, 12:3417 (R;US) 
Monitoring 
Chemical and physical parameters necessary for the 
interpretation of in situ, thermal recovery of tar sand 
deposits, 12:3417 (R;US) 
Process Control 
Chemical and physical parameters necessary for the 
interpretation of in situ, thermal recovery of tar sand 
deposits, 12:3417 (R;US) 
INSOLATION 
Incidence Angle 
Climatology of solar irradiance on inclined surfaces IV, 
12:3612 (R;FR) 
INSTITUTO DE ENERGIA ATOMICA R1 
See IEAR-1 REACTOR 
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INSTRUMENTS (MEASURING) 
See MEASURING INSTRUMENTS 
INSULATING LIMITERS 
See LIMITERS 
INSULATION (THERMAL) 
See THERMAL INSULATION 
INSULATORS (ELECTRICAL) 
See ELECTRICAL INSULATORS 
INSULIN 


Stoichiometric method of labelling of the pork insulin, 12:5518 
(RA;BR;In Portuguese) 
INTEGRATED UTILITY SYSTEMS 
See TOTAL ENERGY SYSTEMS 
INTERACTING BOSON MODEL 
Effective Charge 
Mass dependence of effective charges in the interacting-boson 
model, 12:6015 (J;US) 
INTERCALATES 
See CLATHRATES 
INTERCONNECTED POWER SYSTEMS 
Photovoltaic Power Supplies 
Impact of residential utility interactive photovoltaic power 
systems on the utility, 12:3647 (R;US) 
Stability 
Unified active and reactive power modulation of HVDC 
systems: large-signal and distributed small-signal control. 
Final report, 12:3717 (R;US) 
INTERFACES 
Energy 
Geometric criteria for low interfacial energy, 12:4230 (R;US) 
Energy-Loss Spectroscopy 
Transmission electron microscopy of interfaces utilizing mean 
inner potential differences between materials, 12:4422 (J;US) 


Transmission electron microscopy of interfaces utilizing mean 
inner potential differences between materials, 12:4422 (J;US) 
Transmission Electron Microscopy 
Transmission electron microscopy of interfaces utilizing mean 
inner potential differences between materials, 12:4422 (J;US) 
INTERMEDIATE MASS NUCLEI 
For nuclei with mass 41-180. 


See also BARIUM 136 
BARIUM 137 
BARIUM 142 
CALCIUM 45 
CALCIUM 46 
COBALT 60 
COPPER 57 
GALLIUM 67 
HAFNIUM 178 
IODINE 123 
IODINE 129 
IODINE 131 
IODINE 135 
IODINE 137 
IRON 59 
KRYPTON 81 
MOLYBDENUM 99 
PLATINUM 176 
PLATINUM 178 
POTASSIUM 46 
SCANDIUM 46 
STRONTIUM 85 
TECHNETIUM 95 
TECHNETIUM 99 
TELLURIUM 132 
TELLURIUM 135 
TELLURIUM 137 
TIN 113 
TITANIUM 46 
VANADIUM 46 
YTTRIUM 90 
ZINC 65 

Neutron-Rich Isotopes 
Possibilities of production and study of properties of heavy 
isotopes of light elements with Z < 30 means of heavy ion 
beams, 12:5998 (R;SU;In Russian) 
INTERMEDIATE VECTOR BOSONS 
See also W PLUS BOSONS 
Particle Decay 


Study of W — jets reconstruction and resolution, 12:5902 
(R;US) 


Particle Production 

Diffractive heavy flavor production-including W/sup +-/ and 

Z/sup 0/, 12:5900 (R;US) 
INTERMEDIATE-LEVEL RADIOACTIVE WASTES 
Ground Disposal 

History of disposal of radioactive wastes into the ground at 

Oak Ridge National Laboratory, 12:3494 (R;US) 
Inventories 

Project Guarantee 1985. Radioactive wastes: Properties and 
allocation to final repository types, 12:3478 (R;CH;In 
German) 

Radioactive Waste Disposal 

Project Guarantee 1985. Final repository for low- and 
intermediate-level radioactive wastes: The system of safety 
barriers , 12:3483 (R;CH;In German) 

Project Guarantee 1985. Final repository for low- and 
intermediate level radioactive wastes: Safety report, 12:3484 
(R;CH;In German) 

INTERMETALLIC COMPOUNDS 
Diffusion 

The growth of intermetallic compounds at a copperniobium- 

titanium interface, 12:4315 (BA;US) 
Grain Growth 

The growth of intermetallic compounds at a copperniobium- 

titanium interface, 12:4315 (BA;US) 
Welded Joints 

AR and TD Fossil Energy Materials Program. Quarterly 
progress report for the period ending June 30, 1986, 12:4237 
(R:US) 

Welding 

AR and TD Fossil Energy Materials Program. Quarterly 
progress report for the period ending June 30, 1986, 12:4237 
(R;US) 

INTERNAL COMBUSTION ENGINES 


See also DIESEL ENGINES 
GAS TURBINE ENGINES 
SPARK IGNITION ENGINES 


Thermocouples 
Thin film thermocouples for internal combustion engines, 
12:4226 (J;US) 
INTERNATIONAL ATOMIC ENERGY AGENCY 
See IAEA 
INTERNATIONAL ENERGY AGENCY 
Energy Audits 
Energy audit data bases. The situation in the European 
Community and some IEA member states. A JRC enquiry, 
12:4064 (R;DE) 
Solar Heating Systems 
Central solar heating plants with seasonal storage. International 
studies open a new way to more cost-effective solar heating 
(EA Task VID), 12:3657 (RA;DK) 
INTERNATIONAL TOKAMAK REACTOR 
See INTOR TOKAMAK 
INTERPLANETARY SPACE 
Cosmic Dust 
Cosmic dust collection with a sub-satellite tethered to a space 
station, 12:5740 (RA;US) 
INTERSECTING BEAMS 
See COLLIDING BEAMS 
INTERSTELLAR SPACE 
Carbon 12 
Carbon twelve to carbon thirteen isotope ratio of the 
interstellar medium in the neighborhood of the sun, 12:5778 
(D;US) 
Carbon 13 
Carbon twelve to carbon thirteen isotope ratio of the 
interstellar medium in the neighborhood of the sun, 12:5778 
(D;US) 
Chemical Composition 
Photoabsorption and photodissociation of molecules important 
in the interstellar medium. Annual Report, 15 May 1985-14 
May 1986, 12:5745 (R;US) 
CELL STIM HORMONE 
See LH 
INTOR TOKAMAK 
International Tokamak Reactor. 





Impurities 


Impurities 
Neutral beam driven impurity flow reversal as an impurity 
control scheme for INTOR, 12:6118 (R;US) 
INTRUSION DETECTION SYSTEMS 
Computer-Aided Design 
A subtractive approach to interior intrusion detection system 
design, 12:3560 (J;US) 
SENLEX: Sensor layout expert system, 12:3566 (J;US) 
Expert Systems 
A subtractive approach to interior intrusion detection system 
design, 12:3560 (J;US) 
SENLEX: Sensor layout expert system, 12:3566 (J;US) 
Installation 
SENLEX: Sensor layout expert system, 12:3566 (J;US) 
INVARIANCE PRINCIPLES 
See also CP INVARIANCE 
GAUGE INVARIANCE 
Testing 
Nuclear tests of symmetries, 12:5945 (R;US) 
INVENTIONS 


Energy Related Inventions Program. A joint program of the 
Department of Energy and the National Bureau of 
Standards, 12:4049 (R;US) 

INVENTORIES 
Verification 


Physical inventory verification exercise for a highly enriched 
uranium fabrication facility, 12:3428 (R;US) 
INVERSE SCATTERING PROBLEM 
Analytical Solution 
Three-dimensional inverse scattering, 12:6113 (R;US) 
Three-Dimensional Calculations 
Three-dimensional inverse scattering, 12:6113 (R;US) 
INVERTEBRATES 
See also MOLLUSCS 
Classification 
Immunological studies on the organic matrix of recent and 
fossil invertebrate shells, 12:5349 (BA;US) 
IODINE 
Air Cleaning 
Absorption of airborne molecular iodine by water sprays 
(2WASH), 12:5243 (R;US) 
Metabolism 
Iodine kinetic analysis in normal aged adults, 12:5470 
(RA;BR;In Portuguese) 
IODINE 123 


Synthesis of radiopharmaceuticals containing short-lived 
radionuclides. Progress report, March 1, 1986-February 28, 
1987, 12:4529 (R;US) 
IODINE 129 
Gamma Spectroscopy 
Gamma-X spectroscopy of natural and artificial radionuclides, 
12:4986 (RA;XA) 
IODINE 131 


y 
Iodine 131 - Interpretation of bioassay data, 12:5602 (RA;BR;In 
Portuguese) 
Dose Equivalents 
Calculation of engaged dose and kinetic analysis of ‘**I, 
administrated in patient for evaluating thyroid function, 
12:5485 (RA;BR;In Portuguese) 
Dose-Response Relationships 
Therapy of toxic multinodular goiter by prior established dose 
of 1**J, 12:5544 (RA;BR;In Portuguese) 
IODINE 135 
Beta 


Spectroscopy 

Study of fission products (mass 135 and 137) of the Strasbourg 
nuclear reactor, 12:6009 (R;FR;In French) 

Gamma Spectroscopy 
Study of fission products (mass 135 and 137) of the Strasbourg 


nuclear reactor, 12:6009 (R;FR;In French) 
IODINE 137 


Beta Spectroscopy 
Study of fission products (mass 135 and 137) of the Strasbourg 
nuclear reactor, 12:6009 (R;FR;In French) 
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Gamma Spectroscopy 
Study of fission products (mass 135 and 137) of the Strasbourg 
nuclear reactor, 12:6009 (R;FR;In French) 
IODINE IODIDES 
See IODINE 
ION BEAM FUSION REACTORS 
LIB ICF system and problems to be solved in theory, 12:6233 
(RA;JP) 
Ton Sources 
Measurements of enhanced ion stopping-powers in high 
temperature targets, 12:6292 (BA;US) 
Laser Implosions 
Target implosion in LIB ICF, 12:6246 (RA;JP) 
Planning 
Proposal of power plant by LIB fusion, 12:6248 (RA;JP) 
Proton Sources 
Measurements of enhanced ion stopping-powers in high 
temperature targets, 12:6292 (BA;US) 
ION BEAM INJECTION 
Beam 
Numerical analysis for current neutralization of rotating light 
ion beam, 12:6244 (RA;JP) 
Simulation 
Simulation of ion-beam in MID, 12:6243 (RA;JP) 
ION BEAM TARGETS 
Implosions 
High temperature experiment for accelerator inertial fusion, 
12:6219 (RA;US) 


Estimation and optimization of target gain, 12:6234 (RA;JP) 
ION BEAM TYPE REACTORS 
See ION BEAM FUSION REACTORS 
ION BEAMS 
See also HELIUM 4 BEAMS 


Simulations of enhanced ion stopping power experiments, 
12:6293 (BA;US) 


Collective acceleration of light and heavy ions using an intense 
linear electron beam, 12:4942 (BA;US) 
Pulsed collective ion acceleration in phase modulated beam 
cyclotron waves, 12:4832 (BA;US) 
Dynamics 


Collective acceleration of colliding ion beams, 12:4820 
(RA;SU;In Russian) 

Plasma beam propagation in an inhomogeneous magnetic field, 
12:5841 (BA;US) 

Beam-Plasma Systems 

Propagation of intense ion beams across a plasma-filled 

magnetic cusp, 12:6262 (J;US) 
Density 


Simulations of enhanced ion stopping power experiments, 
12:6293 (BA;US) 
Ton Sources 
Radial field discharge for high-flux ion extraction, 12:5828 
(J;US) 
Particle Tracks 
High energy ion tracks in solids, 12:6076 (RA;JP) 
Plasma Diagnostics 
Laser diagnostics for plasma-turbulence research. Final report, 
1 January-31 December 1985, 12:5855 (R;US) 
Plasma Microinstabilities 
Analysis of microscopic instability for rotating LIB, 12:6135 
(RA;JP) 


Time-resolved measurement of energy and species of an intense 


pulsed ion beam, 12:6241 (RA;JP) 


Propagation of intense ion beams across a plasma-filled 
magnetic cusp, 12:6262 (J;US) 
Uses 
Applications of high-power ion beams from RF accelerators, 
12:4807 (BA;CA) 
ION COLLISIONS 
See also ELECTRON-ION COLLISIONS 


ION-ATOM COLLISIONS 
ION-MOLECULE COLLISIONS 
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Charge States 
Charge states of fast heavy ions in solids; target atomic number 
12:5818 (RA;JP) 
ION EXCHANGE MATERIALS 
Chemical Radiation Effects 
EPICOR-II resin degradation results from second samples of 
PF-8 and PF-20, 12:4416 (R;US) 
Liquid Flow 
Water flows within ion-exchange membranes during fuel cell 
operation, 12:4101 (BA;US) 
Water Removal 
Water flows within ion-exchange membranes during fuel cell 
operation, 12:4101 (BA;US) 
ION EXCHANGE MEMBRANES 
See ION EXCHANGE MATERIALS 
MEMBRANES 


ION SCATTERING ANALYSIS 
Oxygen Ions 


Energetic heavy ion bac! analysis on semiconductors 


kscattering 
for infrared detectors, 12:5012 (RA;JP) 
ION SOURCES 
The physics of explosive emission, 12:5871 (BA;US) 
Beam Extraction 


An extraction applied magnetic field ion diode for ion source 
studies, 12:4943 (BA;US) 

Radial field discharge for high-flux ion extraction, 12:5828 
(J;US) 


An extraction applied magnetic field ion diode for ion source 
studies, 12:4943 (BA;US) 
Ion source studies on the Nereus accelerator, 12:6295 (BA;US) 
Kickers and power supplies for the Fermilab Tevatron I 
antiproton source, 12:4844 (RA;US) 
Proton extraction and transport for Pbar production in 
Tevatron I, 12:4846 (RA;US) 
Radial field discharge for high-flux ion extraction, 12:5828 
(J;US) 
Diagnostic Techniques 
Ton source studies on the Nereus accelerator, 12:6295 (BA;US) 
Inertial Confinement 
Characteristics of intense pulsed ion beam extracted from dual- 
current-feed magnetically-insulated diode, 12:6240 (RA;JP) 
Investigation of diode physics using an annular magnetically 
insulated ion diode operated in long pulse mode, 12:6235 
(RA;JP) 
Magnetic Insulation 
Magnetic insulation in an ion diode with toroidal magnetic 
field, 12:6237 (RA;JP) 
Materials 


Ton source studies on the Nereus accelerator, 12:6295 (BA;US) 
Mathematical Models 
Photon generation of lithium plasmas for ion diodes, 12:6294 
(BA;US) 


An extraction applied magnetic field ion diode for ion source 
studies, 12:4943 (BA;US) 

Ion source studies on the Nereus accelerator, 12:6295 (BA;US) 

Radial field discharge for high-flux ion extraction, 12:5828 
G;US) 


Progress in ion output on LONGSHOT II for ion ring 
formation and propagation studies, 12:4944 (BA;US) 
Performance Testing 
Ampfion-hybrid diode on the Cornell LION accelerator, 
12:4941 (BA;US) 
Ton source studies on the Nereus accelerator, 12:6295 (BA;US) 
Measurements of enhanced ion stopping-powers in high 
temperature targets, 12:6292 (BA;US) 
Progress in ion output on LONGSHOT II for ion ring 
formation and propagation studies, 12:4944 (BA;US) 
Radial field discharge for high-flux ion extraction, 12:5828 
G;US) 
Plasma Production 
Photon generation of lithium plasmas for ion diodes, 12:6294 
(BA;US) 
Proton Beams 
Experiments on cryogenic pulsed ion sources, 12:6236 (RA;JP) 


Uses 
Applications of the MEVVA high current metal ion source, 
12:4921 (R;US) 
ION THRUSTERS 


Improvement of ion thruster design. Final Report, 12:4570 
(R;US) 
Performance 
Advanced electric propulsion and space plasma contactor 
research. Annual Report, 1 October 1984-1 January 1986, 
12:4569 (R;US) 
ION-ATOM COLLISIONS 
Charge Exchange 
State-to-state study of the electron transfer reactions N* Z(X,v’ 
= 0—2)+Ar(*So)—>Na(X,v) +Ar* (?P/sub 3/2,1/2/), 
12:5826 (J;US) 
Electron Transfer 
State-to-state study of the electron transfer reactions N* 2(X,v’ 
= 0—2)+Ar(1S}>Na(X,v) +Ar* (?P/sub 3/2,1/2/), 
12:5826 (J;US) 
Stopping Power 
Inelastic response in inhomogeneous many-electron system, 
12:5819 (RA;JP) 
ION-DRAG ACCELERATORS 
See ELECTRON-RING ACCELERATORS 
IONIC CRYSTALS 
Interfaces 
Geometric criteria for low interfacial energy, 12:4230 (R;US) 
IONIC REACTIONS 
See IONS 
IONIZATION CHAMBERS 
See also FISSION CHAMBERS 
GeV Range 01-10 
Detection system with a large angular acceptance and an 
energy high dynamics, for heavy ion physics at intermediate 
energies: M.E.w. detector, 12:5010 (R;FR;In French) 
Performance Testing 
Detection system with a large angular acceptance and an 
energy high dynamics, for heavy ion physics at intermediate 
energies: M.E.. detector, 12:5010 (R;FR;In French) 
IONIZING RADIATIONS 
See also COSMIC RADIATION 
GAMMA RADIATION 
Biological Radiation Effects 
ion Crossroads. Effects of an atomic bomb explosion on 
corn seeds. Appendix No. 9 to Final report, 12:5059 (R;US) 
Operation Crossroads. A comparison of the effects of test 
ABLE atomic bomb ionizing radiation and x rays on seeds 
of barley, wheat, and oats. Appendix No. 25 to Final report, 
12:5060 (R;US) 
Research Programs 
Annual review of research projects 1984, 12:5589 (R;AU) 
ION-MOLECULE COLLISIONS 
Low-energy collisions of excited atoms. Final report, 1 May 
1985-30 April 1986, 12:5790 (R;US) 
IONOPHORESIS 
See ELECTROPHORESIS 
IONOSPHERE 
Ionosphere-magnetosphere structure during a geomagnetic 
storm based on measurements in the morning auroral zone, 
12:5779 (R;US) 
Alfven Waves 
Magnetosphere-ionospheric coupling, 12:5784 (RA;FR) 
IONS 
Ions in solutions are indexed as compounds; ions in gases by the 
precoordinated descriptor consisting of the element name and 
the term ions; ions in beams by assigning either the specific 
name if available, e.g. ARGON 40 BEAMS 
See also ANIONS 
ARGON IONS 
BERYLLIUM IONS 
BROMINE IONS 
CALCIUM IONS 
CARBON IONS 
CATIONS 
CESIUM IONS 
CHROMIUM IONS 


COPPER IONS 
FLUORINE IONS 





Alfven Waves 


GERMANIUM IONS 
HEAVY IONS 
HELIUM IONS 
HYDROGEN IONS 
IRON IONS 
KRYPTON IONS 
LIGHT IONS 
LITHIUM IONS 
MULTICHARGED IONS 
NEON IONS 
NICKEL IONS 
NITROGEN IONS 
SELENIUM IONS 
SODIUM IONS 
TITANIUM IONS 
URANIUM IONS 
ZINC IONS 


Simulations of enhanced ion stopping power experiments, 
12:6293 (BA;US) 
Acceleration 
Collective acceleration of light and heavy ions using an intense 
linear electron beam, 12:4942 (BA;US) 
Pulsed collective ion acceleration in phase modulated beam 
cyclotron waves, 12:4832 (BA;US) 
Energy Losses 
Beam-density effect on energy loss by a charged particle beam, 
12:6072 (RA;US) 
Population Inversion 
Population inversions in laser-initiated vacuum arcs. Final 
report, 1 February 1981-31 January 1986, 12:5854 (R;US) 


[Competitive ion kinetics in director mass spectrometric 
organic speciation]. Progress report, 12:4483 (R;US) 
Stability 
[Competitive ion kinetics in director mass spectrometric 
organic speciation]. Progress report, 12:4483 (R;US) 
Stopping Power 
Beam-target interaction of intense ion beams: theory and 
experiment, 12:6068 (RA;US) 
Ion stopping in heated targets, 12:6069 (RA;US) 
Simulations of enhanced ion stopping power experiments, 
12:6293 (BA;US) 
Stopping and range of ions in solids, 12:6065 (RA;US) 
ION-SELECTIVE ELECTRODES 
Ceramics 


Sensors based on Nasicon ceramic. An investigation of the 
ceramics ion sensitive properties in aqueous solutions, 
12:4372 (RA;DK;In Danish) 

IPCR CYCLOTRON 
Separated-sector cyclotron of the Institute of Physical and 
Chemical Research, Saitama, Japan. 
Design 
Status report on the RIKEN ring cyclotron, 12:4755 (RA;US) 
RF Systems 
Design of radio frequency system for the RIKEN separated 
sector cyclotron, 12:4789 (RA;US) 
IPNS-I SYNCHROTRON 
Intense Pulsed Neutron Source. 
Beam Transport 
Beam intensity increases at the intense pulsed neutron source 
accelerator, 12:4874 (RA;US) 
IPP GARCHING 
Max-Planck-Institut fuer Plasmaphysik. 
Pellet Injection 
Pellet injector development at IPP garching, 12:6203 (RA;US) 
IRELAND 
Energy Source Development 
Energy research, development, and demonstration projects 
inventory, 1985, 12:4052 (R;US) 
IRIDIUM ALLOYS 
Phase Diagrams 
Handbook of binary metallic systems structure and properties. 
Volume 3. Systems of gold, indium, iridium, ytterbium, and 
yttrium, 12:4360 (TG;US) 


Properties 
Handbook of binary metallic systems structure and properties. 
Volume 3. Systems of gold, indium, iridium, ytterbium, and 
yttrium, 12:4360 (TG;US) 
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IRIDIUM OXIDES 
Electrochemistry 
The mechanism of the chlorine reaction at oxide anodes, 
12:4512 (BA;US) 
IRON 
See also IRON-ALPHA 
Biogeochemistry 
Microbial manganese oxidation and trace metal binding in 
sediments: results from an in situ dialysis technique, 12:5388 
(BA;US) 
Catalytic Effects 
Catalytic methods for improved coal liquefaction and 
hydrotreating. Quarterly report No. 4, June 23-September 
22, 1986, 12:3310 (R;US) 
Chemical Reaction Kinetics 
Non-parabolic growth in the sulfidation or iron, 12:4343 
(BA;US) 
Elasticity 
Localized phonon modes in Fe/Pd multilayers, 12:4270 (R;US) 
Environmental Transport 
Seasonal sulfate reduction and iron mobilization in estuarine 
sediments, 12:5390 (BA;US) 
Fishes 
Study of Cr, Cs, Fe and Co distribution in corvina and shrimp 
in Piraquara de Dentro region, 12:3889 (RA;BR;In 
Portuguese) 
Grain Size 
Non-parabolic growth in the sulfidation or iron, 12:4343 
(BA;US) 
Leaching 
Comparison of the behavior of trace elements during acid 
leaching of ash from several coals, 12:3318 (R;US) 
EPA, ASTM, and column leaching of processed oil shale: a 
comparative study, 12:3421 (R;US) 
Materials Recovery 
Carbochlorination of metal oxides in a fused salt slurry reactor, 
12:4470 (R;US) 
Metabolism 
Autotrophic growth and iron oxidation and inhibition kinetics 
of Leptospirillum ferrooxidans, 12:5561 (BA;US) 
Muons Plus 
Diffusion of positive muons in iron, 12:6074 (RA;JP) 
Phonons 
Localized phonon modes in Fe/Pd multilayers, 12:4270 (R;US) 
Shrimp 
Study of Cr, Cs, Fe and Co distribution in corvina and shrimp 
in Piraquara de Dentro region, 12:3889 (RA;BR;In 
Portuguese) 
Stopping Power 
Energy loss and angular characteristics of high energy 
electromagnetic processes, 12:6080 (J;NL) 


Non-parabolic growth in the sulfidation or iron, 12:4343 
(BA;US) 
TRON 59 
Excretion 
Enhanced iron removal from liver parenchymal cells in 
experimental iron overload: liposome encapsulation of 
HBED and phenobarbital administration, 12:5618 (J;US) 
IRON ALLOYS 


See also AUSTENITE 
HASTELLOYS 
INCONEL 600 
IRON BASE ALLOYS 
MONEL 400 


Carburization 
Metallographic evaluation of the reactions between boronated 
graphite and Fe-Ni-Cr alloys, 12:4364 (BA;US) 
Chemical Reaction Kinetics 
Metallographic evaluation of the reactions between boronated 
graphite and Fe-Ni-Cr alloys, 12:4364 (BA;US) 
Electronic Structure 
Electron energy loss spectroscopy: probe of d-band occupancy 
in amorphous magnetic alloys (Fe/sub x/Ge/sub 1-x/), 
12:4259 (R;US) 
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Amorphous iron electroforms for energy savings. Report on 
Phase 1, 12:4196 (R;US) 
Magnetic Properties 
Low-cost-alloy permanent-magnet materials. Final report, May 
1984-May 1986, 12:4248 (R;US) 
Yxidation 
Isothermal oxidation behavior of FeMnAl alloys and 
comparisons with Type 304 stainless steel, 12:4276 (R;US) 
Metallographic evaluation of the reactions between boronated 
graphite and Fe-Ni-Cr alloys, 12:4364 (BA;US) 
vity 


Superconducti 
High-field, high-T/sub c/ superconductivity in UsFe and 
UsCo, 12:4255 (R;US) 
IRON BASE ALLOYS 


See also CAST IRON 
INCOLOY ALLOYS 


STEELS 
Auger Electron Spectroscopy 
Rutherford backscattering study of Y ion implanted Fe-24Cr 
oxidized at high temperature, 12:4345 (BA;US) 
Electron Microscopy 
Rutherford backscattering study of Y ion implanted Fe-24Cr 
oxidized at high temperature, 12:4345 (BA;US) 
Ion 
Rutherford backscattering study of Y ion implanted Fe-24Cr 
oxidized at high temperature, 12:4345 (BA;US) 
Ton Analysis 
Rutherford backscattering study of Y ion implanted Fe-24Cr 
oxidized at high temperature, 12:4345 (BA;US) 
Magnetic Properties 
Anisotropy and microstructure of rare-earth permanent-maguet 
materials. Final report, December 1083-March 1986, 12:4246 
(R;US) 
Mass 
Rutherford backscattering study of Y ion implanted Fe-24Cr 
oxidized at high temperature, 12:4345 (BA;US) 
Microstructure 
Anisotropy and microstructure of rare-earth ent-magnet 
materials. Final report, December 1083-March 1986, 12:4246 
(R;US) 
Oxidation 
Rutherford backscattering study of Y ion implanted Fe-24Cr 
oxidized at high temperature, 12:4345 (BA;US) 
Rutherford Scattering 
Rutherford backscattering study of Y ion implanted Fe-24Cr 
oxidized at high temperature, 12:4345 (BA;US) 


Rutherford backscattering study of Y ion implanted Fe-24Cr 
oxidized at high temperature, 12:4345 (BA;US) 
IRON BORIDES 
Chemical Composition 
Effect of film composition and microstructure on 
microindentation response in amorphous alloy coatings, 
12:4380 (J;US) 
Chemical Vapor 
Effect of film composition and microstructure on 
microindentation response in amorphous alloy coatings, 
12:4380 (J;US) 
Mechanical 
Effect of film composition and microstructure on 
microindentation response in amorphous alloy coatings, 
12:4380 (J;US) 
Microstructure 
Effect of film composition and microstructure on 
microindentation response in amorphous alloy coatings, 
12:4380 (J;US) 
IRON CARBIDES 
See also CAST IRON 
Chemical Composition 
Effect of film composition and microstructure on 
microindentation response in amorphous alloy coatings, 
12:4380 (J;US) 
Chemical Vapor Deposition 
Effect of film composition and microstructure on 
microindentation response in amorphous alloy coatings, 
12:4380 (J;US) 


Mechanical Properties 
Effect of film composition and microstructure on 
microindentation response in amorphous alloy coatings, 
12:4380 (J;US) 
Microstructure 
Effect of film composition and microstructure on 
microindentation response in amorphous alloy coatings, 
12:4380 (J;US) 
TRON COMPLEXES 
Chemical Bonds 
Electron-deficient thallium zintl-metal carbonylate: structure 
and bonding of [EtsN]e[TlsFe:0(CO)se], 12:4497 (J;US) 
Molecular Structure 
Electron-deficient thallium zintl-metal carbonylate: structure 
and bonding of [Et.N]e[TleFe:0(CO)se], 12:4497 (J;US) 
IRON COMPOUNDS 


See also IRON BORIDES 
IRON CARBIDES 
IRON NITRIDES 
IRON OXIDES 
IRON PHOSPHIDES 
IRON SULFIDES 


Crystal Field 
Crystal-fields at rare-earth sites in ReFe:14B compounds, 12:4375 
(R;XA) 


Electrochemistry 
Correlation of potential dependent SERS with 
electrochemistry of special adsorbate sites for iron 
protoporphyrin IX at a silver electrode, 12:4511 (BA;US) 


Properties 
Magnetic structure of FeC2O, x 2D20, 12:4399 (R;US) 
Materials Recovery 
Evaluation of plastic filler applications for leached fly ash: 
Research project 2422-11, Final report, 12:3328 (R;US) 
Solvent Extraction 
Evaluation of plastic filler applications for leached fly ash: 
Research project 2422-11, Final report, 12:3328 (R;US) 
IRON IONS 
Electron-Ion Collisions 
Experimental cross sections for electron-impact ionization of 
iron ions: Fe/sup 5+/, Fe/sup 6+/, and Fe/sup 9+-/, 
12:5834 (J;US) 
Energy Levels 
Atomic data and spectral line intensities for the beryllium 
isoelectronic sequence (Ar XV through Kr XXXII}, 
12:5832 (J;US) 
IRON NITRIDES 
Catalytic Effects 
CO + He reaction over nitrogen-modified iron catalysts. Final 
technical report, August 1, 1982-December 31, 1985, 12:3595 
(R;US) 
Chemical Preparation 
CO + He reaction over nitrogen-modified iron catalysts. Final 
technical report, August 1, 1982-December 31, 1985, 12:3595 
(R;US) 
Moessbauer Effect 
CO + He reaction over nitrogen-modified iron catalysts. Final 
technical report, August 1, 1982-December 31, 1985, 12:3595 
(R;US) 
Stability 
CO + He reaction over nitrogen-modified iron catalysts. Final 
technical report, August 1, 1982-December 31, 1985, 12:3595 
(R;US) 
Structural Chemical Analysis 
CO + He reaction over nitrogen-modified iron catalysts. Final 
technical report, August 1, 1982-December 31, 1985, 12:3595 
(R;US) 
IRON OXIDES 


See also HEMATITE 
MAGNETITE 


Catalytic Effects 
Low-rank coal-drying studies. Final report, 12:3345 (R;US) 
IRON PHOSPHIDES 
Chemical Composition 
Effect of film composition and microstructure on 
microindentation response in amorphous alloy coatings, 
12:4380 (J;US) 





IRON PHOSPHIDES 
Chemical Vapor Deposition 


Chemical Vapor Deposition 
Effect of film composition and microstructure on 
microindentation response in amorphous alloy coatings, 
12:4380 (J;US) 
Mechanical Properties 
Effect of film composition and microstructure on 
microindentation response in amorphous alloy coatings, 
12:4380 (J;US) 
Microstructure 
Effect of film composition and microstructure on 
microindentation response in amorphous alloy coatings, 
12:4380 (J;US) 
IRON SULFIDES 
See also PYRITE 
Chemical Preparation 
Non-parabolic growth in the sulfidation or iron, 12:4343 
(BA;US) 
Chemical Reaction Kinetics 
Non-parabolic growth in the sulfidation or iron, 12:4343 
(BA;US) 
Grain Size 
Non-parabolic growth in the sulfidation or iron, 12:4343 
(BA;US) 
IRON-ALPHA 
Resonance Absorption 
Surface phenomena effect on determination of resonance 
absorption probability for iron magnetic phases, 12:4280 
(RA;SU;In Russian) 
IRRIGATION 


Irrigation cost reduction and energy conservation through 
upgrading of pumping plants. Technical completion report, 
12:4194 (R;US) 

ISLANDS 


Development of quantitative information on arctic sea ice and 
ice island movement, thickness, and mechanical properties: 
ice island production and movement (Ice island hazards), 
12:6386 (RA;US) 

ISOBARIC SPIN 
See ISOSPIN 
ISOBUTYRIC ACID 
Metabolism 

In vitro factors that affect the captation of alpha 
aminoisobutyric acid by the hypophysis, 12:5466 (RA;BR;In 
Portuguese) 

ISOCHRONOUS CYCLOTRONS 


See also CHALK RIVER CYCLOTRON 
IPCR CYCLOTRON 
IU CYCLOTRON 
ORNL ISOCHRONOUS CYCLOTRON 
ORSAY CYCLOTRON 
PRINCETON CYCLOTRON 
TRIUMF CYCLOTRON 


Compact cyclotron C-30 for medical isotopes production, 
12:4749 (RA;US) 
Isotope Production 
Compact cyclotron C-30 for medical isotopes production, 
12:4749 (RA;US) 
ISOCYANATES 
Indoor Air Pollution 
Industrial-hygiene survey report and personnel records system 
evaluation of E. R. Carpenter, Inc., Richmond, Virginia, 
12:5206 (R;US) 
ISOMERIC NUCLEI 
Lifetime 
Search for metastable states of nuclei by means of delayed 
proton emission, 12:6030 (R;SU;In Russian) 
ISOPROPYLBENZENE 
See CUMENE 
ISOSPIN 
Conservation Laws 
Precision test of charge independence of hadronic interactions, 
12:5978 (R;US) 
ISOTOPE APPLICATIONS 
Radiation Protection 
Safe use of radioactive materials, 12:4530 (RA;XA) 
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ISOTOPE PRODUCTION REACTORS 
For the production of radioisotopes to be used in any application 
such as medicine, agriculture, industry, etc; not for tritium 
production. 
See also TRIGA-BRAZIL REACTOR 
Reactor Control Systems 
Systems of control and instrumentation for RPR 
(Radioisotopes Production Reactor), 12:3863 (RA;BR;In 
Portuguese) 
Reactor Instrumentation 
‘ystems of control and instrumentation for RPR 
(Radioisotopes Production Reactor), 12:3863 (RA;BR;In 
Portuguese) 


Operation 
Systems of control and instrumentation for RPR 
(Radioisotopes Production Reactor), 12:3863 (RA;BR;In 


Pellet 
Results of pellet injection on ISX-B, 12:6194 (RA;US) 
ITALY 
Crops 
Remote sensing and crop production forecasting in Italy - 
some technical aspects, 12:5290 (RA;US) 
Energy Consumption 
Analysis of medium term economic development and energy 
consumption through the Eureca-explor-EDM model chain: 
reference case (II), 12:4066 (R;FR) 
IU CYCLOTRON 
Power Supplies 
High voltage system design for the IUCF 300 kV electron 
cooling system, 12:4713 (RA;US) 
Tus 


See TOTAL ENERGY SYSTEMS 
IVY PROJECT 
Operation Ivy. Project 6.2. Report to the Scientific Director. 
Blast-wave mass-motion measurements, 12:5135 (R;US) 
Operation Ivy. Report to the Scientific Director. Documentary 
photography, 12:5134 (R;US) 


J 
JAERI 
Japanese Atomic Energy Research Institute. 
Aerial Monitoring 


Health physics in JAERI, No. 27. April 1, 1984-March 31, 
1985, 12:5604 (R;JP;In Japanese) 
Meteorology 
Report of meteorological observations at the site of Tokai 
Research Establishment in 1983, 12:5160 (R;JP;In Japanese) 
Personnel Monitoring 
Health physics in JAERI, No. 27. April 1, 1984-March 31, 
1985, 12:5604 (R;JP;In Japanese) 
Radiation Protection 
Health physics in JAERI, No. 27. April 1, 1984-March 31, 
1985, 12:5604 (R;JP;In Japanese) 
Radioactive Waste Processing 
Health physics in JAERI, No. 27. April 1, 1984-March 31, 
1985, 12:5604 (R;JP;In Japanese) 


Annual report of the Osaka Laboratory for Radiation 
Chemistry Japan Atomic Energy Research Institute, (17). 
April 1, 1983-March 31, 1984, 12:4522 (R;JP) 
JAERI EXPERIMENTAL FUSION REACTOR 
See JXFR TOKAMAK 
JAERI TANDEM ACCELERATOR 
Data Acquisition Systems 
Data acquisition system using a VAX-11/780 computer, 1. 
BDDRIVER, a driver program for the MBD-11, and basic 
FORTRAN subroutines, 12:6363 (R;JP;In Japanese) 
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JAILS 
See PUBLIC BUILDINGS 
JANGLE PROJECT 

Air Force structures Program 3.3 of Operation Jangle. Volume 
1. Final report, 12:5096 (R;US) 

Air Force structures Program 3.3 of Operation Jangle. Volume 
2. Final report, 12:5097 (R;US) 

Operation Buster, Nevada Proving Grounds, October- 
November 1951. Project 3.8. Effects of an atomic detonation 
on aircraft structures on the ground, 12:5092 (R;US) 

Reviews 
Operation Buster. Final report, 12:5109 (R;US) 
JAPAN 
Seas 

Method to integrate NOAA/AVHRR infrared image with 
chlorophyll concentration by CZCS data and 
its application to the Sea of Okhotsk, 12:5352 (RA;US) 

JAPAN MATERIALS TESTING REACTOR 
See JMTR REACTOR 
JAPAN RESEARCH REACTOR-4 
See JRR-4 REACTOR 
JAPANESE ATOMIC ENERGY RESEARCH INSTITUTE 
See JAERI 
JENSEN SARCOMA 
See EXPERIMENTAL NEOPLASMS 
JET ENGINE FUELS 
Density 

Determination of the coefficient of thermal expansion of jp-4 

fuels. Interim report, April 1983-July 1985, 12:3375 (R;US) 
Deposits 

Gum and deposit formation from jet-turbine and diesel fuels at 

130C, 12:3374 (R;US) 
Gums 

Gum and deposit formation from jet-turbine and diesel fuels at 

130C, 12:3374 (R;US) 
Kerosene 

Effect of non-newtonian antimisting kerosene on jet pump 
performance. Final report, September 1983-December 1984, 
12:3372 (R;US) 

Thermal Expansion 
Determination of the coefficient of thermal expansion of jp-4 
fuels. Interim report, April 1983-July 1985, 12:3375 (R;US) 
JET REACTORS 
See JET TOKAMAK 
JET TOKAMAK 
Limiters 

Thermal fatigue tests of a prototype beryllium limiter for jet, 

12:6265 (J;NL) 
Pellet Injection 

JET pellet injector development - outline of a strategy, 12:6209 
(RA;US) 

Joint European Torus task sharing and time schedule, 12:6178 
(RA;US) 

Preparation of a single-shot development injector for JET, 
12:6212 (RA;US) 

Studies of hydrogen pellet acceleration by electric arc 
discharge, 12:6210 (RA;US) 

JETS 
Fluid Flow 
Laser Doppler velocimetry measurements in coaxial, co- and 
counter-swirling, isothermal jets, 12:5864 (R;CA) 
JFT-2 TOKAMAK 
Pellet Injection 
JFT-2M pellet injection experimental results, 12:6190 (RA;US) 
JMTR REACTOR 
Channels 

Method for evaluating the linear heat rate of the fuel rod in 

BOCA/OSF-F, 12:3823 (R;JP;In Japanese) 
JOSEPHSON JUNCTIONS 
Fabrication 

Development of NbN Josephson Junction technology. Final 

report, 14 September 1985-15 June 1986, 12:4562 (R;US) 
JRR-4 REACTOR 
Irradiation Devices 

Development of a pure thermal neutron irradiation facility in 
JRR-4, (1). Neutronics calculation for the design, 12:3833 
(R;JP;In Japanese) 


JT-60 REACTORS 
See JT-6O TOKAMAK 
JT-60 TOKAMAK 
Pellet Injection 
JT-60, 12:6182 (RA;US) 
JUNCTION DIODES 


General numerical analysis program for the superconducting 
quasiparticle mixer, 12:4573 (R;US) 
JUPITER PLANET 
Satellites 
Advances in planetary geology, volume 2, 12:5766 (R;US) 
In situ measurements of the plasma bulk velocity near the Io 
flux tube, 12:5733 (R;US) 
JXFR REACTOR 
See JXFR TOKAMAK 
JXFR TOKAMAK 
Research Programs 
Conceptual design study of quasi-steady state fusion 
experimental reactor (FER-Q), Part 2. FY 1984, 12:6255 
(R;JP;In Japanese) 


Conceptual design study of quasi-steady state fusion 
experimental reactor (FER-Q), Part 2. FY 1984, 12:6255 
(R;JP;In Japanese) 


K-25 PLANT 
See ORGDP 
KAHL-VAK REACTOR 
See VAK REACTOR 
KAHTER REACTOR 
Factors 
Physical calculation of HTGR with a cavity in the framework 
of the diffusion approximation, 12:3798 (R;SU;In Russian) 
KAONS MINUS 
Particle Production 
Jet fragmentation at PEP, 12:5878 (R;US) 
KAONS NEUTRAL 
See also ANTIKAONS NEUTRAL 
Mass Formulae 

Corrections to the box diagram amplitude due to kaon mass, 

12:5909 (R;XA) 
KAONS PLUS 
Particle Production 

Jet fragmentation at PEP, 12:5878 (R;US) 

K-meson production by v/sub p,/-deuterium reactions near 
threshold: Implications for nucleon-decay searches, 12:5885 
GUS) 

INTERS. STORAGE ACCELERATOR 
See TRISTAN STORAGE RINGS 
KELP 
See SEAWEEDS 
KEROSENE 
Additives 

Effect of non-newtonian antimisting kerosene on jet pump 
performance. Final report, September 1983-December 1984, 
12:3372 (R;US) 

KETONES 
See also ACETOPHENONE 
ANDROSTENEDIONE 
BENZOPHENONE 


PROGESTERONE 
TESTOSTERONE 


Exploration of the primary specificity site of cathepsin B, 
12:5450 (J;US) 
Tensile Properties 
Thermal analyses of solvent-exposed poly(etheretherketone) 
(PEEK) composites, 12:4392 (R;US) 


Properties 
Thermal analyses of solvent-exposed poly(etheretherketone) 
(PEEK) composites, 12:4392 (R;US) 





KIESELGUHR 
Energy Efficiency 


KIESELGUHR 
See DIATOMACEOUS EARTH 
KILNS 
Energy Efficiency 
Conversion of a sanitaryware muffle tunnel kiln to direct 
firing. A demonstration project at Twyfords Ltd., Stoke on 
Trent, 12:4183 (R;GB) 
KLYSTRONS 
Computerized Simulation 
Results of simulations of high-power klystrons, 12:4791 
(RA;US) 
Design 
20-Mw pulsed amplifying klystron operating in positive 
feedback mode, 12:4707 (RA;US) 
New klystron technology, 12:4696 (RA;US) 
Self-consistent klystron simulations, 12:4769 (RA;US) 
Two and one-half dimension particle-in-cell simulation of high- 
power klystrons, 12:4796 (RA;US) 


TiN high temperature diffusion barrier for copper-gasketed 
stainless-steel flanges, 12:4382 (J;US) 
Gaskets 
TiN high temperature diffusion barrier for copper-gasketed 
stainless-steel flanges, 12:4382 (J;US) 
Performance 
New klystron technology, 12:4696 (RA;US) 
Physical Radiation Effects 
Electron wind in strong wave guide fields, 12:4794 (RA;US) 
Wave Propagation 
Electron wind in strong wave guide fields, 12:4794 (RA;US) 
KNK-2 REACTOR 
Leopoldshafen, Karlsruhe, Federal Republic of Germany 
Reactor Protection Systems 
Protocol system as an extension of the MIRA reactor 
protection system, 12:3953 (RA;XA) 
Reactor Shutdown 
Protocol system as an extension of the MIRA reactor 
protection system, 12:3953 (RA;XA) 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KNOCK-OUT REACTIONS 
Knockout reactions in atomic and nuclear physics, 12:5814 
(R;AU) 
KOBAYASHI-MASKAWA MATRIX 
Unitarity 
KMC unitarity and new physics, 12:5903 (R;US) 
KRITISCHE ANLAGE ZUM HTR 
See KAHTER REACTOR 
KRYPTON 81 
High Spin States 
Calculation of M1 transition rates at high spin in axial nuclei, 
12:6004 (J;US) 
M1-Transitions 
Calculation of M1 transition rates at high spin in axial nuclei, 
12:6004 (J;US) 
KRYPTON 86 REACTIONS 
Nuclear Fragments 
Identification of very exotic nuclei produced by projectile 
fragmentation, 12:5989 (R;FR;In French) 
KRYPTON FLUORIDE LASERS 


High power KrF lasers for fusion, 12:6286 (BA;US) 
Gain 
High power KrF lasers for fusion, 12:6286 (BA;US) 
KRYPTON IONS 
Energy Levels 
Atomic data and spectral line intensities for the beryllium 
isoelectronic sequence (Ar XV through Kr XXXIID, 
12:5832 (J;US) 
Oscillator Strengths 
Atomic data and spectral line intensities for the beryllium 
isoelectronic sequence (Ar XV through Kr XXXIID, 
12:5832 (J;US) 
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LA REINA REACTOR 
See RESEARCH REACTORS 
LACTIC ACID 
Decarboxylation 

Process for producing peracids from aliphatic hydroxy 

carboxylic acids, 12:4499 (P;US) 
LACTOSE 
Biosynthesis 

Synthesis of carbon-13 enriched disaccharides: lactose and 

sucrose, 12:5440 (J;US) 
Chemical Preparation 

Synthesis of carbon-13 enriched disaccharides: lactose and 

sucrose, 12:5440 (J;US) 
LAKE HURON 
Aerial Surveying 

Airborne measurements of freshwater ice albedos, 12:5343 

(RA;US) 
LAKE MICHIGAN 
Water Pollution 

Sources, transport, and degradation of organic matter 
components associated with sedimenting particles in Lake 
Michigan, 12:5385 (BA;US) 

LAKES 
Acidification 

Chemistry of aluminum in an acidic lake in the Adirondack 
region of New York State, USA, 12:5370 (R;US) 

Chronology, magnitude, and paleolimnological record of 
changing metal fluxes related to atmospheric deposition of 
acids and metals in New England, 12:5189 (R;US) 

Critique of acid lakes and fish-population status in the 
Adirondack region of New York State. Final report, 12:5643 
(R;US) 

National surface-water survey: eastern lake survey (Phase 1 - 
synoptic chemistry). Quality-assurance plan. Final report, 
12:5371 (R;US) 

National surface-water survey: eastern lake survey (Phase 1 - 
synoptic chemistry). Analytical methods manual. Final 
report, 12:5372 (R;US) 

Contamination 
Fate of sulfate in a soft-water, acidic lake, 12:5394 (BA;US) 
Temperature Distribution 

Influences of water quality on distribution of striped bass in a 

Tennessee River impoundment, 12:5621 (J;US) 
Water Chemistry 

National surface-water survey: eastern lake survey (Phase 1 - 
synoptic chemistry). Quality-assurance plan. Final report, 
12:5371 (R;US) 

National surface-water survey: eastern lake survey (Phase 1 - 
synoptic chemistry). Analytical methods manual. Final 
report, 12:5372 (R;US) 

Water Quality 
National Surface Water Survey: Eastern Lake Survey - Phase 
1, data base dictionary, 12:5368 (R;US) 
LAMBDA NEUTRAL 
See LAMBDA PARTICLES 
LAMBDA PARTICLES 
Hypernuclei 
AA hypernuclei and the AA interaction, 12:5982 (R;US) 
Particle Interactions 
AA hypernuclei and the AA interaction, 12:5982 (R;US) 
Particle Production 

Jet fragmentation at PEP, 12:5878 (R;US) 

Lambda production in electron-positron annihilation at 29 
GeV, 12:5883 (R;US) 

LAMINOGRAPHY 


See TOMOGRAPHY 
LAMPF II SYNCHROTRON 
Design 
Analytic evaluation of the LAMPF II booster cavity design, 
12:4771 (RA;US) 
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LAMPF LINAC 
Beam 
Proposed bunching scheme for a polarized H™ injector, 12:4849 
(RA;US) 
Beam Transport 
LAMPF transition-region mechanical fabrication, 12:4866 
;US) 
New 750 keV H™ beam transport line for LAMPF, 12:4867 
(RA;US) 
Isotope Production 
Medical radioisotope production at LAMPF, 12:4806 (J;US) 
Muon Beams 
Muon beam polarization at the LAMPF biomedical channel, 
12:4895 (RA;US) 
Remote Handling Equipment 
Recent advances in remote handling at LAMPF, 12:4871 
(RA;US) 
Target Chambers 
Major facility overhauls at LAMPF, 12:4870 (RA;US) 
LAND APPLICATION 
See GROUND DISPOSAL 
LAND FILLS 
See SANITARY LANDFILLS 
LAND RECLAMATION 


Western surface-mine permitting and reclamation. Volume 2. 
Contractor documents. Part A. Soil and overburden 
management in western surface-coal-mine reclamation. 
Revegetation technology and issues at western surface coal 
mines. Wildlife technologies for western surface coal mining, 
12:3334 (R;US) 

LAND USE 


Ss land-use classification for remotely sensed data, 


hape-assisted 
12:5335 (RA;US) 


Land use mapping by remote sensing in the Mediterranean 
region: development of a software package for processing 
Landsat data, 12:5338 (RA;US) 

Remote Sensing 
Multitemporal data analysis by extended radiometric 
correction, 12:5337 (RA;US) 
Ss i land-use classification for remotely sensed data, 
12:5335 (RA;US) 
LANDFILLS 
See SANITARY LANDFILLS 
LANGMUIR OSCILLATIONS 
See PLASMA WAVES 
LANGUAGES (PROGRAMMING) 
See PROGRAMMING LANGUAGES 
LANTHANUM ALLOYS 
Physical Properties 
De Haas-van Alphen study of LaCus, PrCus, NdCue and 
SmCue, 12:4258 (R;US) 
Heavy fermion state in CeCue, 12:4257 (R;US) 
LARGE COIL PROGRAM 

Reviews 
First results of the full-array LCT coil tests, 12:6177 (R;US) 
International Large Coil Task: testing of the largest 

superconducting toroidal magnet system, 12:6228 (R;US) 
LARVAE 


In vivo tracking of the migration of Strongyloides ratti in the 
rat with selenium-75 labelled third stage larvae (L*), 12:5426 
(RA;XA) 
In vivo tracking of the migration of Strongyloides ratti in the 
rat with selenium-75 labelled third stage larvae (L*), 12:5426 
(RA;XA) 
LARVAL STAGE 
See LARVAE 
LASER CAVITIES 


Two-stage FEL (free electron laser) research at KMS Fusion, 
Inc. Final report, 12:4588 (R;US) 


Cavity Resonators 
Superconducting-cavity development for free-electron lasers. 
Final report, July 1984-June 1986, 12:4589 (R;US) 


LASER FUSION REACTORS 
See also CASCADE REACTORS 
On-Line Measurement Systems 
Hard- and software complex on the base of a microprocessor 
for control of technological parameters of a laser fusion 
device, 12:6225 (R;SU;In Russian) 
LASER IMPLOSIONS 
Alpha Reactions 
Alpha-burning in ICF target, 12:6245 (RA;JP) 


Target implosion in LIB ICF, 12:6246 (RA;JP) 
LASER ISOTOPE SEPARATION 
Research 
Lawrence Livermore National Laboratory atomic vapor laser 
isotope separation program, 12:3586 (BA;US) 
LASER MATERIALS 
Damage 
Optical materials for high average power lasers, 12:4606 
(BA;US) 
Efficiency 
Comparison of Nd 1.06- and 1.33-ym operation in various 
hosts, 12:4613 (BA;US) 
Fabrication 
Optical materials for high average power lasers, 12:4606 
(BA;US) 
Performance 
Comparison of Nd 1.06- and 1.33-~m operation in various 
hosts, 12:4613 (BA;US) 
Optical materials for high average power lasers, 12:4606 
(BA;US) 
LASER MIRRORS 
Coatings 
Optical materials for high average power lasers, 12:4606 
(BA;US) 
LASER RADIATION 
Beam Optics 
Injection locking of a copper laser oscillator, 12:4607 (BA;US) 
Biological Radiation Effects 
Biological applications and effects of optical masers. Annual 
report, 15 March 1983-15 March 1984, 12:5662 (R;US) 
Biological applications and effects of optical masers. Annual 
report, 12:5663 (R;US) 
Brillouin Effect 
Phase locking of Brillouin scattering with two equal pump 
beams, 12:4608 (BA;US) 
Harmonic Generation 
B-integral dependent ellipse rotation effects on large-aperture, 
high-power third harmonic conversion, 12:6289 (BA;US) 
Sub-doppler spectroscopy with a frequency-doubled tunable 
single-frequency Nd:YAG laser, 12:4610 (BA;US) 
Modulation 
An electrooptical power and spectrum analyzer for pulsed 
microwave measurements, 12:5050 (BA;US) 
Nonlinear Optics 
B-integral dependent ellipse rotation effects on large-aperture, 
high-power third harmonic conversion, 12:6289 (BA;US) 
Phase locking of Brillouin scattering with two equal pump 
beams, 12:4608 (BA;US) 
Sub-doppler spectroscopy with a frequency-doubled tunable 
single-frequency Nd:YAG laser, 12:4610 (BA;US) 
Polarization 
B-integral dependent ellipse rotation effects on large-aperture, 
high-power third harmonic conversion, 12:6289 (BA;US) 
Pulses 
Injection locking of a copper laser oscillator, 12:4607 (BA;US) 
Pulsed, multiple dye laser oscillator system with accurate 
wavelength control, 12:4609 (BA;US) 
LASER SPECTROSCOPY 
See also RAMAN SPECTROSCOPY 
Neodymium Lasers 
Sub-doppler spectroscopy with a frequency-doubled tunable 
single-frequency Nd:YAG laser, 12:4610 (BA;US) 
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LASER TARGETS 
Energy Absorption 
On hydrodynamic energy transfer between two foils of a laser 
irradiated double foil target at 0.35 M wavelength, 12:6174 
(R;FR) 
LASER-PRODUCED PLASMA. 
Energy Absorption 
On hydrodynamic energy transfer between two foils of a laser 
irradiated double foil target at 0.35 M wavelength, 12:6174 
(R;FR) 
Free Electron Lasers 
Two-stage FEL (free electron laser) research at KMS Fusion, 
Inc. Final report, 12:4588 (R;US) 
Heat Flux 
Nonlocal electron heat transport by not quite Maxwell- 
Boltzmann distributions, 12:6158 (J;US) 
Heat Transfer 
Nonlocal electron heat transport by not quite Maxwell- 
Boltzmann distributions, 12:6158 (J;US) 
Thermal transport experiments at O.35 ym laser wavelength, 
12:6173 (R;FR) 
Tons 
Population inversions in laser-initiated vacuum arcs. Final 
report, 1 February 1981-31 January 1986, 12:5854 (R;US) 
LASERS 
Light Amplification by Stimulated Emission of Radiation. 
See also FREE ELECTRON LASERS 
GAS LASERS 
SEMICONDUCTOR LASERS 


SOLID STATE LASERS 
X-RAY LASERS 


Optical coating absorption measurement for high power laser 
systems, 12:4605 (BA;US) 
Optical materials for high average power lasers, 12:4606 
(BA;US) 
Mathematical Models 
Model for the kinetics of a solar-pumped long path laser 
experiment, 12:4596 (R;US) 
Operation 
Optical coating absorption measurement for high power laser 
systems, 12:4605 (BA;US) 
LASL 
Coordinated Research Programs 
The Department of Energy’s Electrochemical Storage 
Program and its role in education, 12:4029 (BA;US) 
Inventories 
The use of storage tank holdup measurements to reduce 
inventory differences in an ion exchange process, 12:3569 
(J;US) 
Nuclear Materials Management 
A three-level approach to quality programs for research, 
development, and production, 12:3581 (J;US) 
Quality Assurance 
A three-level approach to quality programs for research, 
development, and production, 12:3581 (J;US) 
Storage Facilities 
The use of storage tank holdup measurements to reduce 
inventory differences in an ion exchange process, 12:3569 
(J;US) 
LATTICE DEFECTS 
See CRYSTAL DEFECTS 
LATTICES (CRYSTAL) 
See CRYSTAL LATTICES 
LAWRENCE BERKELEY LABORATORY 
Coordinated Research Programs 
The Department of Energy's Electrochemical Storage 
Program and its role in education, 12:4029 (BA;US) 
LAWRENCE LIVERMORE LABORATORY 
Coordinated Research Programs 
The Department of Energy's Electrochemical Storage 
Program and its role in education, 12:4029 (BA;US) 
Information Systems 


The Intelligent Gateway Processor, 12:6384 (BA;US) 
LAYERS 


Properties 
Computation of the optical properties and their first order 
derivatives for multilayer structures, 12:4232 (R;XA) 
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LEACHATES 
Electric Conductivity 
EPA, ASTM, and column leaching of processed oil shale: a 
comparative study, 12:3421 (R;US) 


EPA, ASTM, and column leaching of processed oil shale: a 
comparative study, 12:3421 (R;US) 
PH Value 
EPA, ASTM, and column leaching of processed oil shale: a 
comparative study, 12:3421 (R;US) 
Quantitative Chemical Analysis 
Comparison of the behavior of trace elements during acid 
leaching of ash from several coals, 12:3318 (R;US) 
Water Pollution Abatement 
Testing and evaluation of permeable materials for removing 
pollutants from leachates at remedial-action sites. Report for 
January 1982-October 1984, 12:5374 (R;US) 
LEAD 
Argon 40 Reactions 
Three-pion correlations in relativistic heavy ion collisions, 
12:6001 (J;US) 
Ecological Concentration 
Nondetrital and detrital particulate metal transport in estuarine 
systems, 12:5386 (BA;US) 
Electronic Structure 
Electron momentum spectroscopy of lead, 12:5811 (R;AU) 
Environmental Transport 
Nondetrital and detrital particulate metal transport in estuarine 
systems, 12:5386 (BA;US) 
Giant Resonance 
(y.n) studies of the giant isovector E2 resonance in lead, 
cadmium, and calcium, 12:5994 (R;US) 
Health Hazards 
Health-hazard evaluation report HETA-86-087-1686, Tac 
Radiator, Minot, North Dakota, 12:5201 (R;US) 
Indoor Air Pollution 
Health-hazard evaluation report HETA-86-087-1686, Tac 
Radiator, Minot, North Dakota, 12:5201 (R;US) 
Leaching 
Comparison of the behavior of trace elements during acid 
leaching of ash from several coals, 12:3318 (R;US) 
EPA, ASTM, and column leaching of processed oil shale: a 
comparative study, 12:3421 (R;US) 
Photonuclear Reactions 
(y,.n) studies of the giant isovector E2 resonance in lead, 
cadmium, and calcium, 12:5994 (R;US) 
Toxicity 
Effects of thermal pellution on the respiratory rate and heart 
beat of some fishes, 12:5422 (TG;GB) 
EP toxicity testing of lead to resolve disposition of 
radioactively contaminated lead, 12:3467 (R;US) 
Water Pollution 
Chronology, magnitude, and paleolimnological record of 
changing metal fluxes related to atmospheric deposition of 
acids and metals in New England, 12:5189 (R;US) 
X-Ray Spectra 
Comparison of experimental and theoretical calculations of 
backscattering amplitude and phase shift functions for a 
number of fcc metals, 12:4261 (R;US) 
LEAD 194 
Energy-Level Transitions 
Direct measurement of the isomeric 12*—+10* and 33/2* 
—29/2* transition energies in the 1*Pb to '*’Pb isotopes, 
12:6029 (R;FR) 
LEAD 195 
Energy-Level Transitions 
Direct measurement of the isomeric 12*—>10* and 33/2* 
—29/2* transition energies in the 1**Pb to '*’Pb isotopes, 
12:6029 (R;FR) 
LEAD 196 
Energy-Level Transitions 
Direct measurement of the isomeric 12+—+10* and 33/2* 
—»29/2* transition energies in the 1Pb to '*’Pb isotopes, 
12:6029 (R;FR) 
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Direct measurement of the isomeric 12*—>10* and 33/2* 
—29/2* transition energies in the **Pb to ’*’Pb isotopes, 
12:6029 (R;FR) 


Giant Resonance 
Measurements on isovector giant resonances in pion charge 
exchange, 12:5999 (J;US) 
LEAD 208 TARGET 
Argon 40 Reactions 
Angular evolution of peripheral heavy ion reactions at 
intermediate energies, 12:5996 (R;FR) 
Giant Resonance 
(y,.n) studies of the giant isovector E2 resonance in lead, 
cadmium, and calcium, 12:5994 (R;US) 
Neon 20 Reactions 
Angular evolution of peripheral heavy ion reactions at 
intermediate energies, 12:5996 (R;FR) 
Photonuclear Reactions 
(y.n) studies of the giant isovector E2 resonance in lead, 
cadmium, and calcium, 12:5994 (R;US) 
Pion Minus Reactions 
Measurements on isovector giant resonances in pion charge 
exchange, 12:5999 (J;US) 
Pion Plus Reactions 
Measurements on isovector giant resonances in pion charge 
exchange, 12:5999 (J;US) 
Proton Reactions 


Multiquark freedom degrees in cumulative hadron-nucleus 


reactions, 12:5977 (R;SU;In Russian) 
LEAD 210 
Gamma Spectroscopy 
Gamma-X spectroscopy of natural and artificial radionuclides, 
12:4986 (RA;XA) 


Concentration 
Vertical transport studies in the coastal Mediterranean, 12:5403 


(RA;XA) 
LEAD BASE ALLOYS 
Corrosion 
Compatibility of 316L stainless steel with tritium breeders for 
fusion reactors, 12:6175 (R;FR) 
LEAD OXIDES 
Crystal-Phase Transformations 
Analysis of transitions between ferroelectric and 
antiferroelectric states under conditions of uniaxial strain, 
12:4383 (BA;US) 
Shock Waves 
Analysis of transitions between ferroelectric and 
antiferroelectric states under conditions of uniaxial strain, 
12:4383 (BA;US) 
LEAD-ACID BATTERIES 
Performance Testing 
Testing and evaluation of industrial lead-acid battery for utility 
load-leveling application, 12:4030 (BA;US) 
LEAKAGE 
See LEAKS 
LEAKAGE (NEUTRON) 
See NEUTRON LEAKAGE 


Mapping 
Examples of airborne thermal infrared analysis applied to 
engineering geology and civil works site investigations, 
12:5344 (RA;US) 
LEASING 
Environmental Impact Statements 
Proposed oil and gas Lease Sales 110 and 112, Gulf of Mexico 
OCS region. Final environmental impact statement, 12:3386 
(R;US) 
LEED 
See ELECTRON DIFFRACTION 
LEGUMINOSAE 
See also GLYCINE HISPIDA 


Nitrogen fixation and CO. metabolism: proceedings, 12:5446 
(B;US) 
LENS (CRYSTALLINE) 
See CRYSTALLINE LENS 


LH-RH 
Radioimmunoassay 


LEP STORAGE RINGS 
European Large Electron-Positron storage rings. 
Beam Injection 
Electron injector designs for CERN-LEP, Rijksuniversiteit- 
Gent and self-focusing linacs, 12:4953 (RA;US) 
RF Systems 
Generation and distribution of radio-frequency power in LEP, 
12:4967 (RA;US) 
LEPTON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
LEPTON-NUCLEON INTERACTIONS 
See also NEUTRINO-NUCLEON INTERACTIONS 
Deep Inelastic 
. of the European Muon Collaboration effect, 
12:5933 (J;US) 
LEPTONS 
See also ELECTRONS 
HEAVY LEPTONS 


MUONS 
NEUTRINOS 


Pair Production 
Forward-backward asymmetry in e* e~ annihilation as a probe 
of new physics from E¢ theories, 12:5932 (J;US) 
Particle Models 
May quarks and leptons be interpreted as Skyrmions, 12:5912 
(R;XA) 
LETHAL IRRADIATION 
Genetic Variability 
Genetic markers of host resistance and/or susceptibility to the 
lethal effects of radiation and combined radiation-burn 
injuries. Technical report, 2 March 1984-31 October 1985, 
12:5587 (R;US) 
LEUCOCYTES 
See LEUKOCYTES 
LEUKEMIA 
Chemotherapy 
Mean platelet volume as an indicator of platelet rejuvenation 
following bone-marrow transplantation. Master’s thesis, 
12:5473 (R;US) 


Mean platelet volume as an indicator of platelet rejuvenation 
following bone-marrow transplantation. Master's thesis, 
12:5473 (R;US) 

LEUKOCYTES 
See also LYMPHOCYTES 
Cell Differentiation 

Effects of OK-432 on murine bone marrow and the production 

of natural killer cells, 12:5576 (R;US) 
LEUKOPOIESIS 
Biological Repair 

[Immunodeficiency syndromes: disorders of lymphocytopoiesis 
caused by environmental disorders.] Annual progress report, 
January-August 1986, 12:5569 (R;US) 

LH 
Radioimmunoassay 

Quantitative analysis of the pulsatile basal secretion of 
luteinizing hormone (LH) in normal adult man, 12:5517 
(RA;BR;In Portuguese) 

Radioimmunoassay of human luteotropic hormone (HLH): 
evaluation of reagents produced in IPEN-CNEN/SP 
(Brazil), 12:5508 (RA;BR;In Portuguese) 

Secretion 

Effects of naloxone infusion on LH and ACTH secretion in 
Cushing and Addison diseases, 12:5502 (RA;BR;In 
Portuguese) 

Quantitative analysis of the pulsatile basal secretion of 
luteinizing hormone (LH) in normal adult man, 12:5517 
(RA;BR;In Portuguese) 

LH-RH 
LH Releasing Hormone. 
Radioimmunoassay 

In vitro development methodology for study of hypothalamic 
release of somatostatin and of LHRH, 12:5519 (RA;BR;In 
Portuguese) 





LH-RH 
Secretion 


Secretion 
In vitro effect of the intestinal vasoactive polypeptide on the 
hypothalamic secretion of somatostatin and LHRH, 12:5641 
(RA;BR;In Portuguese) 


LIFETIME 
Energy Levels 
Inclusion of a prompt resolution function into lifetime curves, 
12:6037 (R;AU) 
LIGHT 
See VISIBLE RADIATION 
LIGHT GUIDES 
See OPTICAL FIBERS 
LIGHT IONS 
Whenever appropriate use one of the specific terms listed under 
ION BEAMS. 
Absorption 
Measurements of enhanced ion stopping-powers in high 
temperature targets, 12:6292 (BA;US) 
Stopping Power 
Measurements of enhanced ion stopping-powers in high 
temperature targets, 12:6292 (BA;US) 
LIGHT NUCLEI 
For nuclei with mass 1-40. 
See also BERYLLIUM 10 
BERYLLIUM 7 
BERYLLIUM 9 
CALCIUM 40 
CARBON 11 
CARBON 12 
CARBON 13 
CARBON 14 
CHLORINE 36 
CHLORINE 37 
DEUTERIUM 
FLUORINE 18 
HELIUM 3 
HELIUM 4 
HELIUM 5 
HELIUM 6 
MAGNESIUM 24 
MAGNESIUM 26 
NITROGEN 13 
OXYGEN 15 
OXYGEN 16 
SILICON 28 
SILICON 34 
SILICON 35 
TRITIUM 
Neutron-Rich Isotopes 
Possibilities of production and study of properties of heavy 
isotopes of light elements with Z < 30 means of heavy ion 
beams, 12:5998 (R;SU;In Russian) 
LIGHT SCATTERING 
Brillouin Effect 
Phase locking of Brillouin scattering with two equal pump 
beams, 12:4608 (BA;US) 
Calculation Methods 
PSI scattering characteristics computed to analyze in-situ 
particle sizing, 12:5838 (BA;US) 
Nonlinear Optics 
Phase locking of Brillouin scattering with two equal pump 
beams, 12:4608 (BA;US) 
LIGHT WATER COOLED REACTORS 
See WATER COOLED REACTORS 
LIGHTING SYSTEMS 
Control Systems 


Lighting controls: The user's point of view, 12:4140 (R;GB) 


t 
User's guide on lighting management, 12:4104 (R;US) 
Public Opinion 
Lighting controls: The user’s point of view, 12:4140 (R;GB) 
Surveys 
Domestic uplighting, 12:4141 (R;EC) 
LIGHTNING 
Interactions 
Interaction between EMP (electromagnetic pulses), lightning, 
and static electricity with aircraft and missile avionics 
systems. Lecture series, 12:6315 (R;US) 
LIGNIN 
Enzymatic Hydrolysis 
Microbial enzymes and lignocellulose utilization, 12:3621 
(RA;US) 
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Identification of cDNA clones for ligninase from 
Phanerochaete chrysosporium using synthetic 
oligonucleotide probes, 12:5439 (J;US) 

Hydrolysis 
Progressing batch hydrolysis process, 12:3638 (P;US) 


Roles of hydrogen and carbon monoxide on the conversions of 
organic solids and their chemical models, 12:3296 (RA;US) 
Molecular Biology 
Raman microprobe investigation of molecular structure and 
organization in the native state of woody tissue: Pro 
report, July 1, 1985-June 30, 1986, 12:5452 (R;US) 
LIGNITE 
Ash Content 
Properties of low-rank coals affecting their liquefaction, 
12:3320 (RA;US) 
Bioconversion 
Biological production of methane from Southland lignite: a 
literature survey. Final report, 12:3312 (R;US) 
Calorific Value 
Properties of low-rank coals affecting their liquefaction, 
12:3320 (RA;US) 
Chemical Composition 
Effects of operating parameters on the liquefaction of low-rank 
coals and preferred conditions for distillate yield and 
operability, 12:3291 (RA;US) 
Low-rank coal-drying studies. Final report, 12:3345 (R;US) 
Measurement and control of electrostatic charges on solids in a 
gaseous suspension. Final report , 12:3322 (R;US) 
Properties of low-rank coals affecting their liquefaction, 
12:3320 (RA;US) 


Drying 
Low-rank coal-drying studies. Final report, 12:3345 (R;US) 
Electrostatics 


Measurement and control of electrostatic charges on solids in a 
gaseous suspension. Final report , 12:3322 (R;US) 
Mechanical Properties 
Properties of low-rank coals affecting their liquefaction, 
12:3320 (RA;US) 


Properties 
Properties of low-rank coals affecting their liquefaction, 
12:3320 (RA;US) 
Pneumatic Transport 
Measurement and control of electrostatic charges on solids in a 
gaseous suspension. Final report , 12:3322 (R;US) 
Reserves 
Properties of low-rank coals affecting their liquefaction, 
12:3320 (RA;US) 


Investigation of low-rank-coal-liquid carbon dioxide slurries. 
Final report, 12:3344 (R;US) 
LIME-LIMESTONE WET SCRUBBING PROCESSES 
Organic acids can enhance wet limestone flue gas scrubbing, 
12:3330 (R;US) 
LIMESTONE 
Solids Flow 


Gravity flow of solids engineering databook. Volume 1. 
Analysis of pressurization of lock hoppers and typical 
measured flow properties of coal. Final technical report 
Phase II, 12:3338 (R;US) 

Gravity flow of solids engineering databook, Volume II. 
Analysis of pressurization of lock hoppers and typical 
measured flow properties of coal. Final technical report 
Phase II, 12:3339 (R;US) 

LIMITERS 
Beryllium 
Thermal fatigue tests of a prototype beryllium limiter for jet, 
12:6265 (J;NL) 
LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 
See also ATLAS SUPERCONDUCTING LINAC 
FMIT LINAC 
LAMPF LINAC 


MIT BATES LINAC 
QUADRUPOLE LINACS 
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STANFORD 20-GEV LINAC 
STANFORD LINEAR COLLIDER 


Beam 


Bunching 
Minimizing the energy spread within a single bunch by shaping 
its charge distribution, 12:4813 (RA;US) 


Beam 


Dynamics 
Beam break up, 12:4821 (R;FR) 
Initial measurements of beam breakup instability in the 
Advanced Test Accelerator, 12:4812 (RA;US) 


Beam Extraction 


Boeing Aerospace Co., Seattle, WA, 12:4841 (RA;US) 

Beam Injection 

Electron injector designs for CERN-LEP, Rijksuniversiteit- 
Gent and self-focusing linacs, 12:4953 (RA;US) 

High-current single bunch electron linear accelerator, 12:4884 
(RA;US) 

Beam Monitoring 

Measurement and interpretation of electron angle at MABE 
beam stop, 12:4886 (RA;US) 

Beam Optics 
Magnetic bending of laser guided electron beams, 12:4902 

(RA;US) 
Beam 


Beam transport results on the multi-beam MABE accelerator, 
12:4885 (RA;US) 

Magnetic bending of laser guided electron beams, 12:4902 
(RA;US) 

Cavity Resonators 
Design of TE cavities for RF energy storage, 12:4915 (RA;US) 

Harmonically resonant cavities for high brightness beams, 
12:4798 (RA;US) 

Stability of radiotechnical parameters of an accelerating 
structure with conducting washers and diaphragms, 12:4818 
(RA;SU;In Russian) 

Design 

Amsterdam pulse stretcher, 12:4753 (RA;US) 

Cavity-coupling investigation for the PHERMEX 50 MHz RF 
accelerator, 12:4773 (RA;US) 

Coaxial pulse line accelerating structure, 12:4692 (R;US) 

Construction of the RFQ TALL, 12:4725 (RA;US) 

Developments in accelerators for heavy ion fusion, 12:4743 
(RA;US) 

Electron acceleration using high gradient single cell resonators, 
12:4799 (RA;US) 

Electron linac optimization for short RF and beam pulse 
lengths, 12:4737 (RA;US) 

Electron linear accelerator having an ideal beam loading 
characteristic, 12:4739 (RA;US) 

Field characteristics of an Alvarez-type linac structure having 
chain-like electrode array, 12:4732 (RA;US) 

Free-electron laser variable bridge coupler, 12:4776 (RA;US) 

Frequency scaling of RF linacs, 12:4720 (RA;US) 

High power electron linac structure, 12:4762 (RA;US) 

High temperature experiment for accelerator inertial fusion, 
12:6219 (RA;US) 

Hybrid accelerator design for a free electron laser, 12:4751 
(RA;US) 

Ion pulse compressor and stretcher ring for linear meson 
factory, 12:4754 (RA;US) 

KEK PS injector linac upgrading, 12:4726 (RA;US) 

LASERTRON, a photocathode microwave device switched 
by laser, 12:4768 (RA;US) 

Los Alamos free-electron laser (FEL) RF system, 12:4778 
(RA;US) 

Los cost/low intensity 50 MeV proton irradiation facility, 
12:4748 (RA;US) 

Low 8B ion acceleration with the FOM MEQALAC-system, 
12:4723 (RA;US) 

Manifold-coupled LINAC structure, 12:4800 (RA;US) 

Materials considerations for a high power-density accelerator, 
12:4772 (RA;US) 

Mechanical considerations in cw linacs, 12:4759 (RA;US) 

New formulation for linear accelerator design, 12:4733 
(RA;US) 

Portable, x-band, linear accelerator systems, 12:4734 (RA;US) 

Radiation processing using electron linacs, 12:4746 (RA;US) 

RADLAC technology review, 12:4718 (RA;US) 


Stability 


RIIM accelerator beam experiments, 12:4735 (RA;US) 
Small diameter standing wave linear accelerator structure, 
12:4706 (RA;US) 
Some methods of the stop-band width evaluation in the 
compensated accelerating, 12:4764 (RA;US) 
Split coaxial RFQ linac with modulated vane, 12:4724 
(RA;US) 
Technology of magnetically driven accelerators, 12:4760 
(RA;US) 
Two-dimensional linacs, 12:4729 (RA;US) 
University of Washington superconducting booster linac, 
12:4741 (RA;US) 
Drift Tubes 
3/4 post coupler for drift-tube linacs, 12:4727 (RA;US) 
Electrical Insulation 


Investigation of Re-X glass ceramic for accelerator insulating 
columns, 12:4714 (RA;US) 
Electron Sources 
Electron emission of over 200 A/cm? from a pulsed-laser 
irradiated photocathode, 12:4855 (RA;US) 
Fabrication 
Mechanical considerations in cw linacs, 12:4759 (RA;US) 
Focusing 
Focusing moderate energy linacs with background ion plasma, 
12:4719 (RA;US) 
RF phase focusing in portable x-band, linear accelerators, 
12:4814 (RA;US) 


Beam break up, 12:4821 (R;FR) 


20-Mw pulsed amplifying klystron operating in positive 
feedback mode, 12:4707 (RA;US) 

New klystron technology, 12:4696 (RA;US) 

Two and one-half dimension particle-in-cell simulation of high- 
power klystrons, 12:4796 (RA;US) 


Electrical method of frequency adjustment for a frequency 
stabilization system with a duplexcavity, 12:4703 (RA;US) 
Materials 
Materials considerations for a high power-density accelerator, 
12:4772 (RA;US) 
Microwave Amplifiers 
Design of gyrotron amplifiers for driving 1 TeV e~ e* linear 
colliders, 12:4700 (RA;US) 
Phase stability of locked gyrotrons, 12:4702 (RA;US) 
Microwave Tubes 
Design study of cusptron amplifier for accelerators, 12:4784 
(RA;US) 
Operational characteristics of the NRL gyroklystron amplifier, 
12:4783 (RA;US) 
Oscillation Modes 
Relative merits of travelling-wave and resonant operation of 
linac, 12:4722 (RA;US) 
Performance 
Los cost/low intensity 50 MeV proton irradiation facility, 
12:4748 (RA;US) 
Low 8B ion acceleration with the FOM MEQALAC-system, 
12:4723 (RA;US) 
Recent progress of the advanced test accelerator, 12:4717 
(RA;US) 
Status of Stony Brook superconducting heavy-ion LINAC, 
12:4711 (RA;US) 
Power Amplifiers 
Experimental program to build a multimegawatt lasertron for 
super linear colliders, 12:4792 (RA;US) 
Power Supplies 
Interim scientific report for the induction-Linac program. 
Annual report, 1 October 1983-30 September 1984, 12:4834 
(R;US) 
Power Transmission 
Mechanical limitations in high average power linacs, 12:4712 
(RA;US) 
RF 


Systems 
Bandwidth broadening in RF-structure, 12:4697 (RA;US) 


Stabilizing characteristics of post-couplers, 12:4740 (RA;US) 





LINEAR ACCELERATORS 
Superconducting Cavity Resonators 


Cavity Resonators 
Superconducting-cavity development for free-electron lasers. 
Final report, July 1984-June 1986, 12:4589 (R;US) 
Switches 
High power switches for ion induction linacs, 12:4888 (RA;US) 
Waveguides 
Effects of slots/holes in disks on frequencies of TMo: and EH 
waves in the disk-loaded waveguide, 12:4704 (RA;US) 
LINEAR Z PINCH DEVICES 
Plasma Density 
Effects of flaring on gas puff implosions, 12:6171 (BA;US) 
Plasma Instability 
Effects of flaring on gas puff implosions, 12:6171 (BA;US) 
Plasma Production 
Effects of flaring on gas puff implosions, 12:6171 (BA;US) 
Modeling PROTO II gas puff implosions, 12:6170 (BA;US) 
LINERS 
Materials Testing 
Small gas-turbine combustor experimental study - compliant 
metal/ceramic liner and performance evaluation. Technical 
memo, 12:4220 (R;US) 
LIPIDS 
See also LIPOPROTEINS 
Metabolism 
Glutathione delays varies as-tocopherol oxidation and 
subsequent lipid peroxidation in rat liver microsomes, 
12:5472 (J;US) 
LIPOPROTEINS 
Refractivity 


Analytic ultracentrifuge calibration and determination of 
lipoprotein-specific refractive increments, 12:5447 (J;US) 
LIQUID COLUMN CHROMATOGRAPHY 
Fourier Transform Spectrometers 
Liquid chromatography/fourier transform ir spectrometry 
interface flow cell, 12:5044 (P;US) 
Infrared Spectrometers 
Liquid chromatography/fourier transform ir spectrometry 
interface flow cell, 12:5044 (P;US) 
LIQUID EFFLUENTS 
See LIQUID WASTES 
LIQUID FUELS 
See also KEROSENE 
Combustion 
Measurements of the size of particles produced by an oil 
burner, 12:4547 (R;FI;In Finnish) 


Development of AGNES, a kinetics code for fissile solutions, 
1. Calculation of the radiolytic gas void by ‘Pressure Model’, 
12:6364 (R;JP;In Japanese) 
Flue Gas 
Measurements of the size of particles produced by an oil 
burner, 12:4547 (R;FI;In Finnish) 
Reactor Kinetics 
Development of AGNES, a kinetics code for fissile solutions, 
1. Calculation of the radiolytic gas void by ‘Pressure Model’, 
12:6364 (R;JP;In Japanese) 
LIQUID METAL COOLANT 
See LIQUID METALS 
LIQUID METAL COOLED REACTORS 
See also LMFBR TYPE REACTORS 
Design 
Very-high-flux research reactor concepts, 12:3915 (J;NL) 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID METALS 
Correlation Functions 
Pseudoclassical approach to electron and ion density 
correlations in simple liquid metals, 12:4279 (R;XA) 
Density Matrix 
Density functional theory for a model of non-uniform liquid 
metal in partially ionized states, 12:4278 (R;XA) 
First Wall 
Research for thermal behavior of liquid-metal wall in ICF 
reactor, 12:6247 (RA;JP) 
LIQUID SCINTILLATION DETECTORS 
Energy Resolution 


Linearity and resolution characteristics of two NE-213 
scintillation detectors, 12:4995 (RA;BR;In Portuguese) 
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LIQUID WASTES 
See also WASTE WATER 
Radioactive Waste Processing 
Radioactive waste treatment, 12:3471 (RA;BR;In Portuguese) 
Radioactive waste treatment, 12:3472 (RA;BR;In Portuguese) 


Hydrogen control in the handling, shipping and storage of wet 
radioactive waste, 12:3534 (R;US) 
LIQUID-DOMINATED HYDROTHERMAL CONVECTIVE 
See HOT-WATER SYSTEMS 


Parallel Processing 
Representing S-expressions for the efficient evaluation of Lisp 
on parallel processors, 12:6340 (R;US) 


Combustion Products 


Inhalation toxicity of lithium combustion aerosols in rats, 
12:5655 (J;US) 


Compatibility of sodium and lithium in superalloy heat pipes. 
Final report, 1 January-31 December 1984, 12:4245 (R;US) 
Ion Implantation 
Electrochromic solar attenuation in crystalline and amorphous 
Li/sub x/WO/sub 3/, 12:4427 (J;NL) 


EPA, ASTM, and column leaching of processed oil shale: a 
comparative study, 12:3421 (R;US) 
Leaching of solutes from ion-exchange resins buried in 
Bandelier Tuff, 12:3488 (R;US) 
Toxicity 
Inhalation toxicity of lithium combustion aerosols in rats, 
12:5655 (J;US) 
LITHIUM 7 REACTIONS 
Compound-Nucleus Reactions 
Mass of /sup 57/Cu, 12:6000 (J;US) 
LITHIUM 7 TARGET 
Deuteron Reactions 
Comment on the 7 ,Y)*B cross section and the solar 
neutrino problem, 12:5701 (R;AU) 
Reactions 


Applied-B ion diode experiments on PBFA-I, 12:6296 (BA;US) 
LITHIUM ALLOYS 
Corrosion 
Compatibility of 316L stainless steel with tritium breeders for 
fusion reactors, 12:6175 (R;FR) 


Cryogenic mechanical properties of Al-Cu-Li-Zr alloy 2090, 
12:4319 (BA;US) 
Fracture Properties 
Cryogenic mechanical properties of Al-Cu-Li-Zr alloy 2090, 
12:4319 (BA;US) 
Mechanical Tests 
Cryogenic mechanical properties of Al-Cu-Li-Zr alloy 2090, 
12:4319 (BA;US) 


Shock consolidation of aluminum-lithium powder, 12:4349 
(BA;US) 
LITHIUM BROMIDES 
Solid Electrolytes 


Composite Li-conducting solid electrolytes, 12:4024 (R;DK) 
Properties 


Heat and mass diffusions in the absorption of water vapor by 
aqueous solutions of lithium bromide, 12:4158 (TG;US) 
LITHIUM COMPOUNDS 
See also LITHIUM HYDRIDES 
LITHIUM NITRIDES 
LITHIUM OXIDES 
LITHIUM SILICATES 
Activation Analysis 
Neutron activation in Cascade: the BeO/LiAIO/sub 2/ case, 
12:6272 (BA;US) 
Corrosion 
Compatibility of 316L stainless steel with tritium breeders for 
fusion reactors, 12:6175 (R;FR) 
Physical Radiation Effects 
Effects of radiation on lithium aluminate samples properties, 
12:4368 (R;FR) 





spectroscopy using inelastic scattering of He atoms 
(MEV Range 10-100), 12:5803 (RA;US) 
Impact Shock 
Laser interferometer measurements of refractive index in 
shock-compressed materials, 12:4384 (BA;US) 


Laser interferometer measurements of refractive index in 
shock-compressed materials, 12:4384 (BA;US) 


Laser interferometer measurements of refractive index in 
shock-compressed materials, 12:4384 (BA;US) 
LITHIUM HYDRIDES 
Powders 
Computer modeling of a salt powder formation experiment, 
12:4412 (R;US) 
Production 
Computer modeling of a salt powder formation experiment, 
12:4412 (R;US) 
LITHIUM IODIDES 
Solid 


Electrolytes 
Composite Li-conducting solid electrolytes, 12:4024 (R;DK) 
LITHIUM IONS 
Ion Sources 
Photon generation of lithium plasmas for ion diodes, 12:6294 
(BA;US) 
NITRIDES 
Solid Electrolytes 
Composite Li-conducting solid electrolytes, 12:4024 (R;DK) 
LITHIUM OXIDES 
Physical Radiation Effects 
Irradiation effect of LixO with high energy oxygen ions, 
12:6252 (RA;JP) 
LITHIUM SILICATES 
Physical Radiation Effects 
LISA1 experiment: in-situ tritium release investigations, 
12:6176 (R;FR) 
“SULFUR BATTERIES 
Solid Electrolytes 
Thin solid electrolyte layers on lithium electrodes, 12:4018 
(RA;DK;In Danish) 


N 
Study of secretion of peptide-C and insulin in the peripheric 
blood flow and in the veiny portal system in patients with 
insuloms, 12:5548 (RA;BR;In Portuguese) 
LMFBR TYPE REACTORS 
See also BOR-60 REACTOR 
EBR-2 REACTOR 
SUPER PHENIX REACTOR 
After-Heat 
Studies of decay heat removal by natural convection using the 
SONACO sodium-cooled 37-pin bundle, 12:3810 (RA;CH) 
Burnup 
Optimization of Binary Breeder Reactor. 1. Sodium void 
reactivity and Doppler effect in a new model, 12:3808 
(R;BR;In Portuguese) 
Fuel Management 


Optimization of Binary Breeder Reactor. 2. Preliminary base 
for control analysis and fuel management, 12:3809 (R;BR;In 
Portuguese) 

Fuel-Coolant 

Origin and magnitude of pressures in fuel coolant interactions, 

12:3926 (RA;CH) 
Heterogeneous Reactor Cores 

Measurements of relative power distributions in the axially 
simulated heterogeneous FBR cores by y-scanning method, 
12:3812 (R;JP;In Japanese) 


Microelectronics in LMFBR: Activities sponsored by the 
Commission 1979-1983, 12:3962 (RA;XA) 
On-Line Measurement Systems 
Microelectronics in LMFBR: Activities sponsored by the 
Commission 1979-1983, 12:3962 (RA;XA) 
Reactor Components 
Geueric study of the safety aspects of LMFBR roof covers 
under HCDA load conditions, 12:3925 (RA;CH) 


Reactor Cooling Systems 

DCC-3 degraded core coolability: experiment and analysis, 

12:3986 (R;US) 
Reactor Core Disruption 

Generic study of the safety aspects of LMFBR roof covers 

under HCDA load conditions, 12:3925 (RA;CH) 
Reactor Core Restraints 

Core restraint contributions to radial expansion reactivity, 

12:3806 (R;US) 
Reactor Safety 

Microelectronics in LMFBR: Activities sponsored by the 
Commission 1979-1983, 12:3962 (RA;XA) 

Origin and magnitude of pressures in fuel coolant interactions, 
12:3926 (RA;CH) 

Recent R & D contributions in the field of fast reactor safety, 
12:3927 (R;CH) 

Safety research programs sponsored by Office of Nuclear 
Regulatory Research. Quarterly progress report, January 1- 
March 31, 1986. Volume 6, No. 1, 12:3983 (R;US) 

Reactor Vessels 

Reactor closure design for a pool-type fast reactor, 12:3807 

(R;US) 
Safety Engineering 

Microelectronics in LMFBR: Activities sponsored by the 

Commission 1979-1983, 12:3962 (RA;XA) 
Specifications 

Design characteristics and development of fast reactors for 

utilization of thorium, 12:3811 (RA;BR) 
Thorium Cycle 

Design characteristics and development of fast reactors for 

utilization of thorium, 12:3811 (RA;BR) 
LOAD ANALYSIS 
End-use Load and Conservztion Assessment Program: 
applications and analysis plans, Version 1.0, 12:4136 (R;US) 
LOAD CHARACTERISTICS 
See LOAD ANALYSIS 
LOAD MANAGEMENT 
Computerized Control Systems 

Control devices of electrical loads for the consumers in the 
small and medium scale industry and service sector, 12:4190 
(R;FI,In Finnish) 

Control Equipment 

Control devices of electrical loads for the consumers in the 
small and medium scale industry and service sector, 12:4190 
(R;FI;In Finnish) 

Current Limiters 

Control devices of electrical loads for the consumers in the 
small and medium scale industry and service sector, 12:4190 
(R;FI;In Finnish) 

LOADING (REACTOR) 
See REACTOR FUELING 
LOBSTERS 
Biochemistry 

Biochemical studies on natural *"°Po binding in the 
hepatopancreas of the rock lobster Jasus lalandii, 12:5599 
(RA;XA) 

Radionuclide Kinetics 

Biochemical studies on natural 7"°Po binding in the 
hepatopancreas of the rock lobster Jasus lalandii, 12:5599 
(RA;XA) 

LOCA 

See LOSS OF COOLANT 
LOCAL GALAXY 

See MILKY WAY 
LOCAL GROUP 

See GALAXIES 
LOCKS (SECURITY) 

See PHYSICAL PROTECTION DEVICES 
LOGIC CIRCUITS 

Coincidence Circuits 

New method for designing universal logic modules, 12:6366 

(R;SU;In Russian) 








LONG VALLEY 
Seismicity 


LONG VALLEY 


Earthquake analyses for structural definition and material 
characteristics of the mono craters and J_ong Valley mima 
systems. Final report. Volume 2, 12:56%1 (R;US) 

LONG WAVE RADIATION 
Biological Radiation Effects 

Compilation of 1985 annual reports of the Navy elf (extremely 
low frequency) communications system ecological 
monitoring program. Volume 1. Tabs A-C. Annual progress 
report, January-December 1985, 12:5664 (R;US) 

Compilation of 1985 annual reports of the Navy elf (extremely 
low frequency) communications system ecological 
monitoring program. Volume 2. Tabs D-G. Annual progress 
report, January-December 1985, 12:5665 (R;US) 

Compilation of 1985 annual reports of the Navy elf (extremely 
low frequency) communications system ecological 
monitoring program. Volume 3. Tabs H-J. Annual progress 
report, January-December 1985, 12:5666 (R;US) 

LONGITUDINAL PINCH DEVICES (LINEAR) 
See LINEAR Z PINCH DEVICES 

LOS ALAMOS MESON PHYSICS FACILITY 
See LAMPF LINAC 

LOS ALAMOS SCIENTIFIC LABORATORY 
See LASL 

LOSS OF COOLANT 

Computer Calculations 

Utilization of the Relap 4/ Mod 5/ SAS for analysing a Loss- 
of-Coolant Accident for Angra-1 nuclear power plant, 
12:3945 (RA;BR;In Portuguese) 

Computer Codes 

Methodology for LOCA analysis and its qualification 

procedures for PWR reload licensing, 12:3935 (RA;BR;In 


Analysis of the loss of coolant accidents in a 4 MW research 
reactor, using 3D-AIRLOCA computer code, 12:3949 
(RA;BR;In Portuguese) 

Simulation of the blowdown experiencies using the TRAC- 
PD2 computer code, 12:3948 (RA;BR;In Portuguese) 

Fault Tree Analysis 

On the methodology of the event tree analysis used for safety 
probabilistic study of Angra-1, 12:3942 (RA;BR;In 
Portuguese) 

Heat Transfer 

Consequences in a long time of the forced loss of coolant in a 
pool type reactor, 12:3950 (RA;BR;In Portuguese) 

Heat transfer during WWER type reactor emergency cooling, 
12:3971 (RA;CS;In Czech) 

R Codes 

Utilization of the Relap 4/ Mod 5/ SAS for analysing a Loss- 
of-Coolant Accident for Angra-1 nuclear power plant, 
12:3945 (RA;BR;In Portuguese) 

Radiant Heat Transfer 

A radiation heat transfer model for the SCDAP code, 12:3994 
(J;US) 

Reactor Safety Experiments 

BWR main steam line break LOCA tests RUNs 951, 954 and 
956 at ROSA-III. Break area effects with HPCS failure, 
12:3977 (R;JP) 

Post test analysis of ROSA-III double-ended break test RUN 
901, 12:3974 (R;JP) 

Recirculation pump suction line 1% split break LOCA test of 
ROSA-III (RUNs 921 and 931 with HPCS failure), 12:3978 
(R;JP) 

S Codes 

A radiation heat transfer model for the SCDAP code, 12:3994 

(J;US) 
T Codes 

Simulation of the blowdown experiencies using the TRAC- 

PD2 computer code, 12:3948 (RA;BR;In Portuguese) 


Post test analysis of ROSA-III double-ended break test RUN 
901, 12:3974 (R;JP) 
ts 


Vectorization of LWR transient analysis code 
RELAP5/MOD1 and its effect, 12:3975 (R;JP) 
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Two-Phase Flow 

Experimental study on two-phase natural circulation and flow 

termination in a loop, 12:3987 (R;US) 
LOSS OF FLOW 
Critical Heat Flux 
Boiling crisis at nonsteady-state coolant flow, 12:4654 
(RA;CS;In Czech) 
LOVIISA-1 REACTOR 
Loviisa, Finland 
On-Line Measurement Systems 

Saturation margin and core exit temperature monitoring system 

of Loviisa nuclear power plant, 12:3866 (RA;XA) 
Reactor Monitoring Systems 

Saturation margin and core exit temperature monitoring system 

of Loviisa nuclear power plant, 12:3866 (RA;XA) 
Reactor Safety 
Saturation margin and core exit temperature monitoring system 
of Loviisa nuclear power plant, 12:3866 (RA;XA) 
LOVIISA-2 REACTOR 
Loviisa, Finland 
On-Line Measurement Systems 

Saturation margin and core exit temperature monitoring system 

of Loviisa nuclear power plant, 12:3866 (RA;XA) 
Reactor Monitoring Systems 

Saturation margin and core exit temperature monitoring system 

of Loviisa nuclear power plant, 12:3866 (RA;XA) 
Reactor Safety 
Saturation margin and core exit temperature monitoring system 
of Loviisa nuclear power plant, 12:3866 (RA;XA) 

LOW ENERGY ELECTRON DIFFRACTION 

See ELECTRON DIFFRACTION 
LOW FREQUENCY RADIATION 

See LONG WAVE RADIATION 
LOW-BETA PLASMA 

Beta from 0 to 0.01. 
Equilibrium 

Transition of a tokamak plasma from a state with low- to high- 

poloidal beta, 12:6145 (J;US) 
High-Beta Plasma 
Transition of a tokamak plasma from a state with low- to high- 
poloidal beta, 12:6145 (J;US) 
LOW-LEVEL RADIOACTIVE WASTES 
Calcination 
Radioactive waste treatment, 12:3472 (RA;BR;In Portuguese) 
Containers 

Seawater corrosion tests for low-level radioactive waste drum 

containers, 12:3475 (R;JP) 
Ground Disposal 

Development of radionuclide migration monitor, (3). 
Measurement of radionuclide migration velocity, 12:5333 
(R;JP;In Japanese) 

History of disposal of radioactive wastes into the ground at 
Oak Ridge National Laboratory, 12:3494 (R;US) 

Performance tests on simulation apparatuses of shallow land, 
12:5332 (R;JP;In Japanese) 

Information Systems 

Solid Waste Information Management System (SWIMS). Data 

summary, calendar year 1985, 12:3462 (R;US) 
Inventories 

Project Guarantee 1985. Radioactive wastes: Properties and 
allocation to final repository types, 12:3478 (R;CH;In 
German) 

Radioactive solid waste inventories at United States 
Department of Energy burial and storage sites, 12:3461 
(R;US) 

Liabilities 

Low-level waste injury: liability, insurance, and 

indemnification, 12:3996 (J;US) 
Liquid Wastes 
Closure of the Savannah River Laboratory seepage basins, 
12:3519 (J;US) 
Marine Disposal 
Safety evaluation of packages for ocean disposal of low-level 
radioactive waste, 12:3476 (R;JP;In Japanese) 





Radioactive Waste Disposal 

Alternative methods for disposal of low-level radioactive 
wastes. Task 2d: technical requirements for mined cavity 
disposal of low-level waste. Volume 6, 12:3486 (R;US) 

Office of Remedial Action and Waste Technology. Program 
summary, 12:3463 (R;US) 

Project Guarantee 1985. Final repository for low- and 
intermediate-level radioactive wastes: The system of safety 
barriers , 12:3483 (R;CH;In German) 

Project Guarantee 1985. Final repository for low- and 
intermediate level radioactive wastes: Safety report, 12:3484 
(R;CH;In German) 

Radioactive wastes, 12:3520 (J;US) 

Safety evaluation of packages for ocean disposal of low-level 
radioactive waste, 12:3476 (R;JP;In Japanese) 

Radioactive Waste Management 

Solid and liquid radioactive waste management of the Nuclear 
Technology Development Center (CDTN) - NUCLEBRAS, 
12:3470 (RA;BR;In Portuguese) 

Radioactive Waste Processing 

Improvement to low-level radioactive-waste vitrification 
processes. Master's thesis, 12:3456 (R;US) 

Radioactive wastes, 12:3520 (J;US) 

Radioactive Waste Storage 

Review of criterias for shallow burial sites and 
geohydrological evaluation around the site of temporary 
storage of low-level solid radioactive wastes of IPEN- 
CNEN/SP, 12:3442 (RA;BR) 

Solidification 

Bituminization of simulated PWR type reactor wastes, boric 
evaporator bottoms and ion exchange resins, carried out in 
CNEN/SP using commercial bitumen available in the 
Brazilian market. Results and commentaries, 12:3474 
(RA;BR;In Portuguese) 

Radioactive waste treatment, 12:3472 (RA;BR;In Portuguese) 

Solidification of radioactive wastes with cement (A literature 
study), 12:3485 (R;CH;In German) 

Solidification of hazardous and mixed radioactive waste at the 
Idaho National Engineering Laboratory, 12:3466 (R;US) 

Stabilization 

Grout testing and characterization for shallow-land burial 
trenches at the Idaho National Engineering Laboratory, 
12:3491 (R;US) 

Waste Forms 

Testing waste forms containing high radionuclide loadings, 

12:3465 (R;US) 
Waste Transportation 

Institutional interactions in developing a transportation system 

under the Nuclear Waste Policy Act, 12:3450 (J;US) 
LR-0 REACTOR 
Computerized Simulation 

Hardware design of the experimental measuring and diagnostic 

system of reactor LR-0, 12:3908 (RA;CS;In Czech) 
Criticality 

Calculations of criticality and power distribution of LR-O 
configuration for experimental determination of dose 
absorbed in WWER reactor vessel, 12:3904 (RA;CS;In 
Czech) 

Some results of reactor LR-0 experiments, 12:3909 (RA;CS;In 
Czech) 

Fuel Assemblies 

Calculations of criticality and neutron flux density distribution 
of selected LR-O cores for reactor start-up and preparation 
of experiments, 12:3906 (RA;CS;In Czech) 

Modifications 

Experimental reactor LR-0 - design modifications, 12:3907 

(RA;CS;In Czech) 
Power Distribution 

Calculations of criticality and power distribution of LR-0 
configuration for experimental determination of dose 
absorbed in WWER reactor vessel, 12:3904 (RA;CS;In 
Czech) 

Reactor Cores 

Calculations of criticality and neutron flux density distribution 
of selected LR-0 cores for reactor start-up and preparation 
of experiments, 12:3906 (RA;CS;In Czech) 


Reactor Lattices 

Calculations of criticality and neutron flux density distribution 
of selected LR-0 cores for reactor start-up and preparation 
of experiments, 12:3906 (RA;CS;In Czech) 

Reactor Start-Up 

Calculations of criticality and neutron flux density distribution 
of selected LR-O cores for reactor start-up and preparation 
of experiments, 12:3906 (RA;CS;In Czech) 

LTH 
Basal Metabolism 

Basic secretion of prolactin (episodic fluctuations and circadian 
rhythm) in men with the chronic form of Chagas disease, 
12:5538 (RA;BR;In Portuguese) 

Quantity Ratio 

Effects of acute administration of methachlopramide and 
thyrotropin-releasing hormone (TRH) on blood plasma 
levels of prolactin in men with chronic form of Chagas 
disease, 12:5539 (RA;BR;In Portuguese) 

LUBRICANTS 
See also LUBRICATING OILS 
SOLID LUBRICANTS 

Performance 

Performance of unbonded MoS2 for space applications (Space 

applications), 12:4553 (RA;FR) 
Performance Testing 
Coatings against fretting, 12:4554 (RA;FR) 
LUBRICATING OILS 
Blast Effects 

Operation Teapot, Nevada Test Site, February-May 1955. 
Project 34.4. Nuclear effects on machine tools, 12:5073 
(R;US) 

Mutagen Screening 

Mutagenicity of used crankcase oils from diesel and spark 
ignition automobiles (Salmonella typhimurium), 12:5649 
(J;US) 

LUMBER INDUSTRY 
See WOOD PRODUCTS INDUSTRY 
LUMINESCENCE 
Temperature Dependence 

Hopping ladder and power relaxation due to donor-acceptor 

pairs, 12:4407 (R;XA) 
LUNAR MATERIALS 
Chemical Composition 

Composition of lunar noble gases traped 2.5 AE and 3.5 AE 
ago, 12:5753 (RA;US) 

Nitrogen and noble gases in the 71501 bulk soil and ilmenite as 
records of the solar wind exposure: Which is correct?, 
12:5760 (RA;US) 

Studies of light noble gases in mineral grains from lunar soils: a 
status report, 12:5761 (RA;US) 

Fission Products 

Dating of pre-exposure times of lunar rocks and soils, 12:5754 

(RA;US) 
Isotope Ratio 

Lunar nitrogen: Secular variation or mixing?, 12:5759 (RA;US) 

SCR and GCR exposure ages of plagioclase grains from lunar 
soil, 12:5752 (RA;US) 

LUNGS 
Biological Functions 

Lung changes in rats following inhalation exposure to volcanic 

ash for two years, 12:5648 (J;US) 
Pathological Changes 

Lung changes in rats following inhalation exposure to volcanic 

ash for two years, 12:5648 (J;US) 
Radiation Doses 

Evaluation of indoor aerosol control devices and their effects 

on radon progeny concentrations, 12:5249 (J;GB) 
LUTEINIZING HORMONE 


See LH 
LUTEOTROPIC HORMONE 


LUTETIUM 165 
High Spin States 
Calculation of M1 transition rates at high spin in axial nuclei, 
12:6004 (J;US) 





LUTETIUM 165 
M1-Transitions 


M1-Transitions 
Calculation of M1 transition rates at high spin in axial nuclei, 
12:6004 (J;US) 
LWR TYPE REACTORS 
See WATER COOLED REACTORS 
LYMPHOBLASTOMAS 
See LYMPHOMAS 
LYMPHOCYTES 
Cell Cultures 
T-cell growth and expansion progress, 12:5453 (RA;US) 
LYMPHOGRANULOMAS 
See LYMPHOMAS 
LYMPHOID CELLS 
See LYMPHOCYTES 
LYMPHOMAS 
Biological Radiation Effects 
Genotoxicity of gamma irradiation in L5178Y mouse 
lymphoma cells, 12:5605 (R;US) 
LYMPHOPOIESIS 
See LEUKOPOIESIS 


MA 754 
See NICKEL BASE ALLOYS 
MA 956 
See IRON BASE ALLOYS 
MACHINE TOOLS 
Blast Effects 
Operation Teapot, Nevada Test Site, February-May 1955. 
Project 34.4. Nuclear effects on machine tools, 12:5073 
(R;US) 
MACROPHAGES 
Sensitivity 
Comparative cytotoxicity of four nickel compounds to canine 
and rodent alveolar macrophages in vitro, 12:5656 (J;US) 
MAGNESIUM 
Corrosion 
Corrosion of metals in marine environments -- a state-of-the-art 
report, 12:4247 (R;US) 


Comparison of the behavior of trace elements during acid 
leaching of ash from several coals, 12:3318 (R;US) 
Metallurgical Effects 
Internal-tin-processed NbsSn multifilamentary wires alloyed 
with Mg, Zn+Ni and Ti through the Sn core, 12:4309 
(BA;US) 
Internal tin process NbsSn superconductors for 18 Tesla, 
12:6283 (BA;US) 
MAGNESIUM 24 
Decay 
Kinematic coincidence technique to identify y-decaying highly 
excited states in light nuclei, 12:5988 (R;AU) 
Energy Levels 
Kinematic coincidence technique to identify y-decaying highly 
excited states in light nuclei, 12:5988 (R;AU) 
Pion Plus Reactions 
200-MeV-2r* -induced single-nucleon removal from /sup 
24/Mg, 12:5992 (J;US) 
MAGNESIUM 25 TARGET 
Alpha Reactions 
Stretched states in /sup 26/Mg from the /sup 25/Mg(a,*He) 
reaction at 81 MeV, 12:5991 (J;US) 
Helium 3 Reactions 
Role of isospin in the statistical decay of the giant dipole 
resonance built on excited states, 12:5993 (J;NL) 
MAGNESIUM 26 
Energy Levels 
Stretched states in /sup 26/Mg from the /sup 25/Mg(a,*He) 
reaction at 81 MeV, 12:5991 (J;US) 
MAGNESIUM ALLOYS 
Oxidation 
High voltage TEM study of oxidation-induced stresses in Al- 
Mg (2.5% Mg), 12:4293 (R;US) 
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MAGNESIUM ISOTOPES 


See also MAGNESIUM 24 
MAGNESIUM 26 


Giant Resonance 
Role of isospin in the statistical decay of the giant dipole 
resonance built on excited states, 12:5993 (J;NL) 
MAGNESIUM OXIDES 
Catalysis 
Thermally activated magnesium oxide as a selective 
deuteration catalyst under mild conditions, 12:4467 (R;US) 
MAGNET COILS 
Protection Devices 
Coil protection for a utility scale superconducting magnetic 
energy storage plant, 12:3720 (B;US) 
MAGNETIC BEARINGS 
Uses 
Semi-active magnetic bearings for space applications (Former 
International Solar Polar Mission (ISPM)), 12:4552 (RA;FR) 
MAGNETIC BREMSSTRAHLUNG 
See SYNCHROTRON RADIATION 
MAGNETIC COILS 
See MAGNET COILS 
MAGNETIC DISKS 
Temperature Distribution 
Prediction of transient temperatures for an air-cooled rotating 
disc, 12:4632 (RA;FR) 
MAGNETIC FIELD CONFIGURATIONS 
For pinch configurations, use the narrower terms of PINCH 
EFFECT. 
Relativistic Beam Injection 
REB ring experiment in Nagoya, 12:6129 (RA;XA) 
MAGNETIC FLUX 
Helicity 
Theoretical aspects of magnetic helicity, 12:6127 (RA;XA) 
MAGNETIC MATERIALS 
See also ANTIFERROMAGNETIC MATERIALS 
FERROMAGNETIC MATERIALS 
Anisotropy and microstructure of rare-earth permanent-magnet 
materials. Final report, December 1083-March 1986, 12:4246 
(R;US) 
MAGNETIC MIRROR CONFIGURATIONS 
Helical Configuration 
Helically linked mirror arrangement, 12:6259 (R;US) 
Operation 
Experimental results from the Constance B magnetic mirror. 
Progress report, October 1983-June 1986, 12:6220 (R;US) 
MAGNETIC MIRROR TYPE REACTORS 
Superconducting Magnets 
High field properties of NbN ribbon conductors, 12:6280 
(BA;US) 
MAGNETIC MOMENTS 
Measuring Instruments 
Variable-temperature superconducting 
magnetometer/susceptometer. Final report, 1 January-31 
December 1985, 12:4561 (R;US) 
MAGNETIC MONOPOLES 
Detection 
Searches for monopoles and quarks, 12:5884 (R;US) 
Radiation Detectors 
First results from a 1.1-m-diameter superconducting monopole 
detector, 12:5021 (J;US) 
MAGNETIC SPECTROMETERS 
CERN ISR 
Implement of a magnetic spectrometer at the CERN 
intersecting stockage rings (90° spectrometer in the R608 
experiment), 12:5019 (R;FR;In French) 


CDF leading particle spectrometers, 12:4984 (R;US) 
Resolution 
Direct measurement of the energy spectrum of an intense 
proton beam, 12:4923 (J;US) 
Sensitivity 
Direct measurement of the energy spectrum of an intense 
proton beam, 12:4923 (J;US) 
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MAGNETIC STORMS 
Solar-geophysical data Number 503, July 1986. Part 1 (prompt 
reports). Data for June 1986, May 1986 and late data, 
12:5769 (R;US) 
Cosmic Radiation 
Procedure for estimating the changes in cosmic-ray cutoff 
rigidities and asymptotic directions at low and middle 
latitudes during periods of enhanced geomagnetic activity, 
12:5695 (R;US) 
Electric Fields 
Ionosphere-magnetosphere structure during a geomagnetic 
storm based on measurements in the morning auroral zone, 
12:5779 (R;US) 
Electron Precipitation 
Ionosphere-magnetosphere structure during a geomagnetic 
storm based on measurements in the morning auroral zone, 
12:5779 (R;US) 
MAGNETIC VORTICES 
See MAGNETIC FLUX 
MAGNETITE 


Influence of shock compression on the specific surface area of 
inorganic powders, 12:4350 (BA;US) 
Impact Tests 
Influence of shock compression on the specific surface area of 
inorganic powders, 12:4350 (BA;US) 
MAGNETOHYDRODYNAMICS 
Turbulence 
Characteristic phenomena of magnetohydrodynamic 
turbulence, 12:5859 (RA;FR) 
MAGNETOPAUSE 
Magnetic Field Configurations 
Small-scale reconnection, 12:5715 (RA;FR) 
MAGNETOSPHERE 
See EARTH MAGNETOSPHERE 
MAGNETRONS 
Frequency Measurement 
An electrooptical power and spectrum analyzer for pulsed 
microwave measurements, 12:5050 (BA;US) 
Selection 
Electrical method of frequency adjustment for a frequency 
stabilization system with a duplexcavity, 12:4703 (RA;US) 
Performance Testing 
An electrooptical power and spectrum analyzer for pulsed 
microwave measurements, 12:5050 (BA;US) 
MAHOGANY TREES 
See TREES 
MALIGNANCIES 
See NEOPLASMS 


MAN 
All of mankind, of any age or of either sex. 
Excretion 


Possible parameters in the urinary excretion of tritium, 12:6290 
(J;US) 
Hormones 
Radioimmunological activity of 22K variant of human growth 
hormone, 12:5484 (RA;BR;In Portuguese) 
Irradiation 
Radiation accident of ®Co contamination. Mexico 1984, 
12:3918 (R;MX;In Spanish) 
Neoplasms 
Purification and uses of °’Y for medical research, 12:5556 
(J;US) 
Whole-Body Counters 
Effect of anthoropometrics parameters in a whole body 
counting procedure to abnormal levels of radioactivity, 
12:5003 (RA;BR) 
MANGANESE 
Biogeochemistry 
In situ manganese (II) binding rates at the oxic/anoxic 
interface in Saanich Inlet, B.C., Canada, 12:5389 (BA;US) 
Diffusion 
High-temperature, solid oxide electrolyte fuel cell power 
generation system. Quarterly technical progress summary 
report, April 1-June 30, 1984, 12:4092 (R;US) 


MANUFACTURING 
Heat Recovery 


EPA, ASTM, and column leaching of processed oil shale: a 
comparative study, 12:3421 (R;US) 


Mesophilic manganese-oxidizing bacteria from hydrothermal 
discharge areas at 21° North on the East Pacific Rise, 
12:5560 (BA;US) 

Microbial manganese oxidation and trace metal binding in 
sediments: results from an in situ dialysis technique, 12:5388 
(BA;US) 

Water Pollution 

Chronology, magnitude, and paleolimnological record of 
changing metal fluxes related to atmospheric deposition of 
acids and metals in New England, 12:5189 (R;US) 

X-Ray Spectra 

Brightness and duration of x-ray line sources irradiated with 
intense 0.53-ym laser light at 60 and 120 ps pulse width, 
12:6147 (J;US) 

MANGANESE ALLOYS 

See also MANGANESE STEELS 


MONEL 400 
STEEL-O8KH18N10T 


Oxidation 
Isothermal oxidation behavior of FeMnAl alloys and 
comparisons with Type 304 stainless steel, 12:4276 (R;US) 
MANGANESE OXIDES 


Influence of shock compression on the specific surface area of 
inorganic powders, 12:4350 (BA;US) 
Impact Tests 
Influence of shock compression on the specific surface area of 
inorganic powders, 12:4350 (BA;US) 
MANGANESE SILICIDES 
Magnetic Properties 
Magnetic excitations in Fe-doped MnsSi, 12:4398 (R;US) 
MANGANESE STEELS 
Fracture Properties 
Cryogenic mechanical properties of high-manganese steel 
weldments, 12:6274 (BA;US) 
Gas Tungsten-Arc Welding 
Cryogenic mechanical properties of high-manganese steel 
weldments, 12:6274 (BA;US) 
Temperature Effects 
Cryogenic mechanical properties of high-manganese steel 
weldments, 12:6274 (BA;US) 
Yield Strength 
Cryogenic mechanical properties of high-manganese steel 
weldments, 12:6274 (BA;US) 
MANGANESE TELLURIDES 
Stacking Faults 
X-ray observation of twin faults in (1,1,1) CdTe epitaxial layers 
and in (1,1,1) Hg/sub 1-//sub x/X/sub x/Te/CdTe 
superlattices, 12:4423 (J;US) 


Theoretical study of the electronic properties of semimagnetic 
superlattices, 12:4425 (J;US) 

X-ray observation of twin faults in (1,1,1) CdTe epitaxial layers 
and in (1,1,1) Hg/sub 1-//sub x/X/sub x/Te/CdTe 
superlattices, 12:4423 (J;US) 

MANIPULATORS 
Mechanics 

Method of solving the inverse kinematics of a manipulator arm, 

12:6365 (R;JP) 
MANPOWER 


Phase I life cycle documentation for the Total Force 
Manpower Management System (TFMMS). Project 
Management Plan, 12:6324 (R;US) 

MANUFACTURERS 
Energy Management 

Energy management assistance for small and medium-size 
manufacturers. A first-phase evaluation of the 1985-1986 
EADC program, 12:4061 (R;US) 

MANUFACTURING 
Heat Recovery 

Energy recovery in the production process in mineral wool 

industry, 12:4191 (R;DK;In Danish) 





MANUFACTURING FACILITIES 
Composting 


MANUFACTURING FACILITIES 
See INDUSTRIAL PLANTS 
MANURES 


Recovery of slurry composting heat, 12:4206 (R;FI;In Finnish) 
MARINE DISPOSAL 


Safety evaluation of packages for ocean disposal of low-level 
radioactive waste, 12:3476 (R;JP;In Japanese) 


Safety evaluation of packages for ocean disposal of low-level 
radioactive waste, 12:3476 (R;JP;In Japanese) 
MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
MARS PLANET 
Geology 
Advances in planetary geology, volume 2, 12:5766 (R;US) 
Planetary Atmospheres 
Solar wind interaction with neutral atmospheres, 12:5713 


International agreement report: Assessment of 
RELAPS/MOD2 against Marviken Jet Impingement Test 11 
level swell, 12:3805 (R;US) 

Reactor Vessels 

International agreement report: Assessment of 
RELAPS5/MOD2 against Marviken Jet Impingement Test 11 
level swell, 12:3805 (R;US) 

MARYLAND 
Water Pollution 

Sedimentology, geochronology, and trace metals in the 
Nanticoke and Choptank Rivers, and the Chesapeake Bay. 
Technical report, 12:5373 (R;US) 

MASERS 
Microwave Amplification by Stimulated Emission of Radiation. 
Dispersion Relations 
Cherenkov maser at millimeter wavelengths, 12:4593 (R;US) 
Operation 

Cherenkov maser operation at 1-2 mm wavelengths, 12:4590 

(R;US) 
MASS SPECTRA 
Catalogs 

Atlas of the primary pyrolysis products of municipal solid 

waste and selected constituents, 12:3604 (R;US) 
MASS SPECTROMETERS 


Proposed TRIUMF accelerator mass spectrometer, 12:5031 
(RA;US) 
MASSACHUSETTS 
Land Use 


Shape-assisted land-use classification for remotely sensed data, 
12:5335 (RA;US) 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY ALC 
See ALCATOR DEVICE 
MASURIUM 
See TECHNETIUM 
MATERIALS 


See also BUILDING MATERIALS 
COMPOSITE MATERIALS 
DIELECTRIC MATERIALS 

US MATERIALS 
ION EXCHANGE MATERIALS 


RADIOACTIVE MATERIALS 

REACTOR MATERIALS 

REINFORCED MATERIALS 

SEALING MATERIALS 

SEMICONDUCTOR MATERIALS 
THERMOELECTRIC MATERIALS 
THERMONUCLEAR REACTOR MATERIALS 
TOXIC MATERIALS 


Corrosion 
Dewpoint corrosion - a literature review, 12:4298 (R;SE;In 
Swedish) 
Data Base Management 
Materials data: requirements for the future, 12:4240 (R;US) 
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Dislocations 

Analysis of dislocation kinetics across shocks, 12:4436 (BA;US) 
Dynamic Loads 

Response of materials to dynamic loading, 12:4238 (R;US) 
Fracture Mechanics 

An application of geometric statistics to dynamic 
fragmentation, 12:4327 (BA;US) 


An application of geometric statistics to dynamic 
fragmentation, 12:4327 (BA;US) 
Information Systems 
Sandia shock compression database, 12:4339 (BA;US) 
Statistical Models 
An application of etric statistics to dynamic 
fragmentation, 12:4327 (BA;US) 
MATERIALS (ANTIFERROELECTRIC) 
See ANTIFERROELECTRIC MATERIALS 
MATERIALS (ANTIFERROMAGNETIC) 
See ANTIFERROMAGNETIC MATERIALS 
MATERIALS (BUILDING) 
See BUILDING MATERIALS 
MATERIALS (COMPOSITE) 
See COMPOSITE MATERIALS 
MATERIALS (DIELECTRIC) 
See DIELECTRIC MATERIALS 
MATERIALS (FERROELECTRIC) 
See FERROELECTRIC MATERIALS 
MATERIALS (FERROMAGNETIC) 
See FERROMAGNETIC MATERIALS 
MATERIALS HANDLING EQUIPMENT 
See also HAULAGE EQUIPMENT 
REMOTE HANDLING EQUIPMENT 
Decontamination 
Development of a mobile unit for ‘in loco’ sistematic 
decontamination in nuclear power plants components, 
12:4532 (RA;BR;In Portuguese) 
MATERIALS (LUNAR) 
See LUNAR MATERIALS 
MATERIALS (MAGNETIC) 
See MAGNETIC MATERIALS 
MATERIALS (POROUS) 
See POROUS MATERIALS 
MATERIALS (REINFORCED) 
See REINFORCED MATERIALS 
MATERIALS (SEMICONDUCTOR) 
See SEMICONDUCTOR MATERIALS 
MATERIALS TESTING 
Data Acquisition Systems 
Architecture of the data bank on in-pile test methods, 12:4668 
(R;SU;In Russian) 
Planning 
Corrosion kinetics of selected materials for pressurized 
fluidized bed combustion (PFBC). Second quarterly report, 1 
January-31 March 1986, 12:3350 (R;US) 
Test Facilities 
Corrosion kinetics of selected materials for pressurized 
fluidized bed combustion (PFBC). Second quarterly report, 1 
January-31 March 1986, 12:3350 (R;US) 
MATERIALS TESTING REACTOR JAPAN 
See JMTR REACTOR 
MATERIALS TESTING REACTORS 
For testing properties of materials or equipment in a radioactive 
environment. 
See also JMTR REACTOR 
Comparative Evaluations 
Fission reactor sources for fusion materials testing, 12:6270 
(BA;US) 
MATHEMATICS 


See also NUMERICAL ANALYSIS 
STATISTICS 


Education 
Mathematics and science education crisis: symptoms, causes, 


and possible cures, 12:6300 (R;US) 
MATRICES 


See also KOBAYASHI-MASKAWA MATRIX 
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Algorithms 
Implementation of some concurrent algorithms for matrix 
factorization, 12:6383 (BA;US) 
Nonlinear Programming 
Parallel block schemes for large scale least squares 
computations, 12:6348 (R;US) 
Processing 


Implementation of some concurrent algorithms for matrix 
factorization, 12:6383 (BA;US) 
Optimizing matrix operations on a parallel multiprocessor with 
a memory hierarchy, 12:6347 (R;US) 
Parallel block schemes for large scale least squares 
computations, 12:6348 (R;US) 
Vector Processing 
Optimizing matrix operations on a parallel multiprocessor with 
a memory hierarchy, 12:6347 (R;US) 
MC GUIRE-1 REACTOR 
Cornelius, North Carolina, USA 
Reactor Maintenance 
Use of Reliability-Centered Maintenance for the McGuire 
nuclear station feedwater system. Final report, 12:3736 
(R;US) 
MC GUIRE-2 REACTOR 
Cornelius, North Carolina, USA 
Reactor Maintenance 
Use of Reliability-Centered Maintenance for the McGuire 
nuclear station feedwater system. Final report, 12:3736 
(R;US) 
MCPP 
See DUAL-PURPOSE POWER PLANTS 


Use of a more specific term is recommended. 

See also CALORIMETERS 
DENSIMETERS 
MULTISPECTRAL SCANNERS 
RADIATION DETECTORS 
SPECTROMETERS 
STRAIN GAGES 
THERMOCOUPLES 
THERMOMETERS 
THICKNESS GAGES 
VELOCIMETERS 


Evaluations 
Field study of indoor average radon-daughter estimation 
methods, 12:3533 (R;US) 
Maintenance 
Instrument maintenance service for Mediterranean pollution 
monitoring, 12:4976 (RA;XA) 
Instrument maintenance mission in Cuba, 12:4978 (RA;XA) 
MEASURING METHODS 
Use of a more specific term is recommended. 
Evaluations 


Evaluation and determination of cross correlations between 
wettability methods. Status report, 12:3367 (R;US) 
MECHANICAL STRUCTURES 
See also BRIDGES 
Blast Effects 

Kachina test series: Dynamic Arch Test Three (dat-3) analysis 
report. Final report, September 1982-September 1983, 
12:5054 (R;US) 

Operation Sandstone. Nuclear explosions. 1948. Scientific 
Director's report of atomic weapon tests. Annex 6, Part 2, 
Section 2. Blast resistance of structures--bureau of Yards and 
Docks (Service Test Number 4). Sandstone report No. 26, 
12:5083 (R;US) 

Operation Hardtack. Project 3.2. Response of earth-confined 
flexible-arch structures in high-overpressure regions, 12:5117 
(R;US) 

Operation Sandstone. Nuclear explosions. 1948. Scientific 
Director's report of atomic weapons tests. Annex 6. Part 2. 
Section 1. Blast resistance of structures -- Bureau of Yards 
and Docks (Service Test Number 4). Sandstone report no. 
25, 12:5149 (R;US) 


Structural dynamic analysis of nuclear power plants, 12:3843 
(RA;BR) 


Dynamic Loads 
Structural dynamic analysis of nuclear power plants, 12:3843 
(RA;BR) 
Ice 
Interaction between floating ice sheets and vertical structures 
due to water level fluctuations, 12:4682 (R;DK) 
Pressure Effects 
Scale effects on the behavior of shallow-buried structures and 
criteria for shock effects on ground-supported equipment. 
Technical report, 21 October 1983-31 August 1985, 12:5065 
(R;US) 
Thermal 


Stresses 
Operation Redwing. Project 8.4. Thermal effects on strength 
of aircraft structural sandwich-type panels, 12:5144 (R;US) 
MEDICAL CENTERS 
See MEDICAL ESTABLISHMENTS 
MEDICAL ESTABLISHMENTS 
See also HOSPITALS 
Hazardous Materials 
Industry-wide studies report of an industrial-hygiene survey at 
St. Elizabeth Medical Center, Dayton, Ohio (Ethylene 
oxide), 12:5186 (R;US) 
MEDICAL SUPPLIES 
Design 
Gas ampoule-syringe, 12:5552 (P;US) 
MEDICINES 
See DRUGS 
MEDITERRANEAN SEA 
Pollutants 
Evidence for rapid in-situ oxidation rate of pollutant 
hydrocarbons in the open Mediterranean, 12:5361 (RA;XA) 
Fluxes and residence times of hydrocarbons in the coastal 
Mediterranean, 12:5360 (RA;XA) 
Hydrocarbons in the open Mediterranean water column, 
12:5362 (RA;XA) 
Pollution 
Assistance in the creation and establishment of a national 
marine pollution monitoring network in Algeria, 12:5366 
(RA;XA) 


Behaviour of artificial radionuclides in the northwestern 
Mediterranean basin influenced by river discharge, 12:5409 
(RA;XA) 

MEGAKARYOCYTES 
See BONE MARROW CELLS 
MELANOMAS 


Familial malignant melanoma, 12:5575 (J;US) 
Risk Assessment 
Familial malignant melanoma, 12:5575 (J;US) 
MELTDOWN 
Simulation 
Simulation of heat and mass transfer in molten core/concrete 
interactions, 12:3997 (J;US) 
Heat Transfer 
Simulation of heat and mass transfer in molten core/concrete 
interactions, 12:3997 (J;US) 
Mass Transfer 
Simulation of heat and mass transfer in molten core/concrete 
interactions, 12:3997 (J;US) 
U Codes 
Simulation of heat and mass transfer in molten core/concrete 
interactions, 12:3997 (J;US) 
MELTING 


Consumption 
Induction heating in the metal industry, 12:4188 (R;FI;In 
Finnish) 
Order-Disorder Transformations 
Melting of 2D monatonic solids hard disk and square well 
system, 12:4233 (R;XA) 
MEMBRANE TRANSPORT 
Computerized Simulation 
Computer simulation of transport across the electrode/ionomer 
interface, 12:4099 (BA;US) 





MEMBRANES 
Computerized Simulation 


PHOTOSYNTHETIC MEMBRANES 
SUPPORTED LIQUID MEMBRANES 
Chemical Preparation 
Development and evaluation of sulfonated polysulfones for 
electrochemical applications, 12:4032 (BA;US) 
Economics 
Industrial applications of membrane technology in Finland, 
12:4189 (R;FI,In Finnish) 
Liquid Flow 
Water flows within ion-exchange membranes during fuel cell 
operation, 12:4101 (BA;US) 
Mass Transfer 
Computer simulation of transport across the electrode/ionomer 
interface, 12:4099 (BA;US) 
Two-Phase Flow 
Computer simulation of transport across the electrode/ionomer 
interface, 12:4099 (BA;US) 
Water Removal 
Water flows within ion-exchange membranes during fuel cell 
operation, 12:4101 (BA;US) 
MEMORY DEVICES 
Semiconductor Materials 
Study on carriers in the insulator and at the semiconductor- 
insulator interface of an MIS structure, 12:6358 (R;JP) 
MERCAPTOALANINE-BETA 
See CYSTEINE 
MERCURY 
Emission 
Measuring of Hg-emissions in combustion of coal in a fast 
fluidized bed, 12:3356 (R;SE;In Swedish) 
Tolerance 
Alteration of a salt marsh bacterial community by fertilization 
with sewage sludge, 12:5646 (J;US) 
Toxicity 
Effects of thermal pellution on the respiratory rate and heart 
beat of some fishes, 12:5422 (TG;GB) 
MERCURY BROMIDES 
Chemical Reaction Kinetics 
Near-ultraviolet optically pumped HgBr laser, 12:4615 
(BA;US) 
Optical Pumping 
Near-ultraviolet optically pumped HgBr laser, 12:4615 
(BA;US) 
Stimulated Emission 
Near-ultraviolet optically pumped HgBr laser, 12:4615 
(BA;US) 
MERCURY TELLURIDES 
Stacking Faults 
X-ray observation of twin faults in (1,1,1) CdTe epitaxial layers 
and in (1,1,1) Hg/sub 1-//sub x/X/sub x/Te/CdTe 
superlattices, 12:4423 (J;US) 


X-ray observation of twin faults in (1,1,1) CdTe epitaxial layers 
and in (1,1,1) Hg/sub 1-//sub x/X/sub x/Te/CdTe 
superlattices, 12:4423 (J;US) 

MESH GENERATION 
Computer Calculations 

Overview of results of theoretical and calculation studies in 
light water reactor physics performed by UJV Rez in the 
years 1981 to 1983, 12:3785 (RA;CS;In Czech) 

MESIC MOLECULES 
See also MUONIC MOLECULES 


Variational method for three-particle Coulomb systems and 
mesic molecule calculations, 12:5815 (R;SU;In Russian) 
MESON RESONANCES 
See also ETA-958 RESONANCES 
Hadronic Particle Decay 
2.22 GeV {eta}{eta}’ structure observed in 38 GeV/c and 100 
GeV/c 2/sup -/p collisions, 12:5896 (J;NL) 


Mass 
2.22 GeV {eta}{eta}’ structure observed in 38 GeV/c and 100 
GeV/c 2/sup -/p collisions, 12:5896 (J;NL) 
MESON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
MESONS 
See also MESON RESONANCES 
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CP Invariance 
B°-B-bar® system in left-right symmetric models, 12:5929 
(R;AT) 
Field Theories 
Fock exchange in meson theories of nuclei, 12:6047 (R;US) 
MESSENGER-RNA 
HGPRT mRNA measurements, 12:5436 (RA;US) 
METABOLIC DISEASES 
See also DIABETES MELLITUS 
Meetings 
Proceedings of the 16. Brazilian Congress of Endocrinology 
and Metabology, 12:5497 (R;BR;In Portuguese) 
METABOLITES 
Liquid Column Chromatography 
Metabolism and DNA binding of BaP in the presence of 
complex organic mixtures, 12:5645 (R;US) 
METACERCARIAE 
See LARVAE 
METAGALAXY 
See UNIVERSE 
METAL INDUSTRY 
Energy Conservation 
Energy savings in the production of steel forgings, 12:4187 
(R;FR;In French) 
Energy Consumption 
Induction heating in the metal industry, 12:4188 (R;FI;In 
Finnish) 
METAL VAPOR LASERS 
Chemical Reaction Kinetics 
Near-ultraviolet optically pumped HgBr laser, 12:4615 
(BA;US) 
Laser Cavities 
Injection locking of a copper laser oscillator, 12:4607 (BA;US) 
Mode Locking 
Injection locking of a copper laser oscillator, 12:4607 (BA;US) 
Operation 
Injection locking of a copper laser oscillator, 12:4607 (BA;US) 
Optical Filters 
Laser-pumped atomic vapor optical filters, 12:4612 (BA;US) 
Optical Pumping 
Near-ultraviolet optically pumped HgBr laser, 12:4615 
(BA;US) 
Performance Testing 
Near-ultraviolet optically pumped HgBr laser, 12:4615 
(BA;US) 


Efficiency 
Laser-pumped atomic vapor optical filters, 12:4612 (BA;US) 
Near-ultraviolet optically pumped HgBr laser, 12:4615 
(BA;US) 
METAL-GAS BATTERIES 
See also ALUMINIUM-AIR BATTERIES 
NICKEL-HYDROGEN BATTERIES 
Coordinated Research Programs 
The Department of Energy's Electrochemical Storage 
Program and its role in education, 12:4029 (BA;US) 
Education 
The Department of Energy's Electrochemical Storage 
Program and its role in education, 12:4029 (BA;US) 
Technology Transfer 
The Department of Energy's Electrochemical Storage 
Program and its role in education, 12:4029 (BA;US) 
METALLOTHIONEIN 


Metabolism and toxicity of trace metals by the mussel, Mytilus 
edulis. Final report, 12:5635 (R;US) 


Splicing patterns of the Chinese hamster MT-II gene, 12:5460 
(J;US) 
METAL-NONMETAL BATTERIES 
See also LITHIUM-S BATTERIES 


ULFUR 
SODIUM-SULFUR BATTERIES 
Battery Separators 
Degradation of ionic membranes in the zinc/ferricyanide 
battery, 12:4027 (BA;US) 
Development and evaluation of sulfonated polysulfones for 
electrochemical applications, 12:4032 (BA;US) 
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Recovery 


Electrodes 
Reference-electrode systems and their application in 
Li/MS/sub x/ battery research, 12:4011 (R;US) 
Materials 


Materials selection for molten salt battery components, 12:4012 
(R;US) 
Membranes 
Development and evaluation of sulfonated polysulfones for 
electrochemical applications, 12:4032 (BA;US) 
Performance 
Power performance of LiAISi/(FeNi)S; cells, 12:4010 (R;US) 
Performance Testing 
Stable iron disulfide secondary cell with LiCl-LiBr-KBr 
electrolyte, 12:4009 (R;US) 
Solid Electrolytes 
Advanced battery development. Solid state rechargeable 
lithium batteries - Anglo/Danish project phase II. Final 
report, 12:4021 (R;DE) 
METALS 
See also ACTINIDES 
ALKALI 


METALS 
ALKALINE EARTH METALS 
UMINIUM 


The overlap of electron core states for very high compressions, 
12:5839 (BA;US) 
Biochemical Reaction Kinetics 
Binding of metallic ions to bacterial walls and experiments to 
simulate sediment diagenesis, 12:5387 (BA;US) 


Improved glass-ceramic to metal bonds for pyrotechnic header 
applications, 12:5055 (R;US) 
Reactions 


Development of land-disposal decisions for metals using 
MINTEQ sensitivity analyses, 12:5317 (R;US) 


Compacting 
A multiphase mixture model for the shock induced 
consolidation of metal powders, 12:4311 (BA;US) 


Dislocation kinetics behind shear shocks, 12:4316 (BA;US) 
Crystal Models 
Dislocation kinetics behind shear shocks, 12:4316 (BA;US) 
Molecular dynamics studies of plastic flow at high strain rates, 
12:4340 (BA;US) 


Dislocation kinetics behind shear shocks, 12:4316 (BA;US) 
Edge Dislocations 
Molecular dynamics studies of plastic flow at high strain rates, 
12:4340 (BA;US) 
Electron Collisions 
Energy loss by swift electrons to metallic layers in aloof 
geometry, 12:5796 (RA;US) 
Structure 


The overlap of electron core states for very high compressions, 
12:5839 (BA;US) 
Flow Stress 
Molecular dynamics studies of plastic flow at high strain rates, 
12:4340 (BA;US) 
Fracture Mechanics 
Random flow nucleation and interaction in one dimension, 
12:4353 (BA;US) 
Ground Disposal 
Development of land-disposal decisions for metals using 
MINTEQ sensitivity analyses, 12:5317 (R;US) 
Harmonic Generation 
Detection of monolayer adsorbates using surface second 
harmonic generation, 12:4344 (BA;US) 
Impact Tests 
Metallurgical applications of shock wave and high strain rate 
phenomena, 12:4347 (B;US) 


Interfaces 
Geometric criteria for low interfacial energy, 12:4230 (R;US) 
Ton Sources 
Applications of the MEVVA high current metal ion source, 
12:4921 (R;US) 
Laser 
Detection of monolayer adsorbates using surface second 
harmonic generation, 12:4344 te; 
Mathematical Models 
A multiphase mixture model for the shock induced 
consolidation of metal powders, 12:4311 (BA;US) 
Meetings 
Metallurgical applications of shock wave and high strain rate 
phenomena, 12:4347 (B;US) 
Method for forming glass-to-metal seals, 12:4302 (P;US) 
Nucleation 
Random flow nucleation and interaction in one dimension, 
12:4353 (BA;US) 
Quantity Ratio 
Baseline studies of toxic metals in Mediterranean rivers, 
12:5364 (RA;XA) 
Shock Waves 
A multiphase mixture model for the shock induced 
consolidation of metal powders, 12:4311 (BA;US) 
Dislocation kinetics behind shear shocks, 12:4316 (BA;US) 
Sorptive Properties 
Detection of monolayer adsorbates using surface second 
harmonic generation, 12:4344 (BA;US) 
Strain Rate 
Metallurgical applications of shock wave and high strain rate 
phenomena, 12:4347 (B;US) 
Molecular dynamics studies of plastic flow at high strain rates, 
12:4340 (BA;US) 
Strains 
Remote temperature-set-point controller, 12:4301 (P;US) 
Stresses 
Random flow nucleation and interaction in one dimension, 
12:4353 (BA;US) 
Testing 
Remote temperature-set-point controller, 12:4301 (P;US) 
Water Pollution 
Sedimentology, geochronology, and trace metals in the 
Nanticoke and Choptank Rivers, and the Chesapeake Bay. 
Technical report, 12:5373 (R;US) 
METHACRYLATES 
Layers 
Study of monolayer polymerization using nonlinear optics, 
12:4515 (J;US) 
Photochemical 
Study of monolayer polymerization using nonlinear optics, 
12:4515 (J;US) 


Study of monolayer polymerization using nonlinear optics, 
12:4515 (J;US) 
METHANE 
Ecological Concentration 
Biogenic gases in sediments deposited since miocene times on 
the Walvis Ridge, south Atlantic Ocean, 12:5383 (BA;US) 
Emission 
CH, flux from biogas generators and rice paddies as measured 
in Sichuan, China. [Annual progress report], 12:5172 (R;US) 
Measuring Instruments 
Monitoring for mine information and control, 12:3336 (R;GB) 
Monitoring 
Monitoring for mine information and control, 12:3336 (R;GB) 
Production 
Biological production of methane from Southland lignite: a 
literature survey. Final report, 12:3312 (R;US) 
Control of anaerobic digestion toxicity with powdered 
activated carbon, 12:4174 (R;US) 


Baseline stimulation results for a deep coal seam at the Red 
Mountain Unit, Piceance Basin, Colorado. Topical report, 
October 1983-February 1986, 12:3409 (R;US) 





METHANE 
Synthesis 


Synthesis 
Methanogenesis in the sediments of inland waters: kinetics of 
methane production from methanol, 12:5384 (BA;US) 

METHANE HYDRATE DEPOSITS 

See NATURAL GAS HYDRATE DEPOSITS 
METHANE HYDRATES 

See GAS HYDRATES 
METHANOGENIC BACTERIA 


Bacterial surface antigens defined by monoclonal antibodies: 
the methanogens, 12:5567 (J;US) 
Growth 
Thermophilic archaebacteria occurring in submarine 
hydrothermal areas, 12:5562 (BA;US) 


Six antigenic determinants in the surface layer of the 
archaebacterium Methanococcus vannielii revealed by 
monoclonal antibodies, 12:5565 (J;US) 

METHANOL 


Reaction of methanol with Cu(111) and Cu(111) + Ofads), 
12:4468 (R;US) 
METHANOTROPHIC BACTERIA 
Genetic Mapping 
Genetics of bacteria that utilize one-carbon compounds. 
Progress report, November 1, 1985-October 31, 1986, 
12:5431 (R;US) 
Genetics 
Manipulation of methanotrophs, 12:5458 (RA;US) 
METHYL ALCOHOL 
See METHANOL 
METHYL IODIDE 
Chemical Reaction Kinetics 
Classical trajectory study of the orientation dependence of the 
reaction CHsI-+K—»KI+(CHs, 12:4490 (J;US) 
METHYL PHENOLS 
See CRESOLS 
METHYL PHENYL KETONE 
See ACETOPHENONE 
ENZENE 
See TOLUENE 
3-METHYLCHOLANTHRENE 
Biological Effects 
Induction of mixed-function oxidase activity in mouse 
lymphoid tissues by polycyclic aromatic hydrocarbons, 
12:5653 (J;US) 
METHYL-FUEL 
See ALCOHOLS 
METHANOL 
METHYLMERCURY 
Retention 
Toxicity, distribution, and elimination of thiol complexes of 
methylmercury after intracerebral injection, 12:5652 (J;US) 
Tissue Distribution 
Toxicity, distribution, and elimination of thiol complexes of 
. methylmercury after intracerebral injection, 12:5652 (J;US) 
Toxicity, distribution, and elimination of thiol complexes of 
methylmercury after intracerebral injection, 12:5652 (J;US) 
METHYLNAPHTHALENES 
Adsorption 
Fundamental approach to characterization and processing of 


coal-derived-liquid (CDL). Third quarterly report, February- 


May 1985, 12:3305 (R;US) 
Adsorption Heat 
Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Sixth quarterly report, December 
1985-February 1986, 12:3307 (R;US) 
Fundamental approach to characterization and processing of 


coal-derived-liquid (CDL). Third quarterly report, February- 


May 1985, 12:3305 (R;US) 


Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Sixth quarterly report, December 
1985-February 1986, 12:3307 (R;US) 

Fundamental approach to characterization and processing of 


coal-derived-liquid (CDL). Third quarterly report, February- 


May 1985, 12:3305 (R;US) 
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Molecular Weight 
Fundamental approach to characterization anc processing of 
coal-derived-liquid (CDL). Sixth quarterly report, December 
1985-February 1986, 12:3307 (R;US) 
METROPOLITAN AREAS 
See URBAN AREAS 
MFTF DEVICES 
Prior to October 1977, MX DEVICES was used to index this 
concept. 
Performance Testing 
MFTF-B PACE tests and final cost report, 12:6260 (R;US) 


Application of structural-mechanics methods to the design of 
large tandem-mirror fusion devices (MFTF-B), 12:6264 
(J;NL) 


Magnets 
Creep of 304 LN and 316 L stainless steels at cryogenic 
temperatures, 12:6279 (BA;US) 
Systems Analysis 
Application of structural-mechanics methods to the design of 
large tandem-mirror fusion devices (MFTF-B), 12:6264 
G;NL) 
MHD GENERATOR CFFF 
Coal Fired Flow Facility for MHD generator component testing at 
Tullahoma, Tenn. 
Performance Testing 
University of Tennessee Space Institute quarterly technical 
progress report, October-December 1985, 12:4088 (R;US) 
Test Facilities 
University of Tennessee Space Institute quarterly technical 
progress report, October-December 1985, 12:4088 (R;US) 


Radiation Effects 
Compilation of 1985 annual reports of the Navy elf (extremely 
low frequency) communications system ecological 
monitoring program. Volume 2. Tabs D-G. Annual progress 
report, January-December 1985, 12:5665 (R;US) 
Blood Chemistry 
Use of multiparameter analysis to quantitate hematological 
damage from exposure to a chemical (ethylene oxide), 
12:5654 (J;US) 
Blood Formation 
Use of multiparameter analysis to quantitate hematological 
damage from exposure to a chemical (ethylene oxide), 
12:5654 (J;US) 
Mutagen Screening 
Response to Variants and Mutants by U.H. Ebling, 12:5659 
G;NL) 
MICHIGAN 
Heating Oils 
Michigan residential heating oil survey, winter 1985-1986. 
Final report, 12:3378 (R;US) 
MICROBIAL FLORA 
See MICROORGANISMS 
MICROBIAL PROCESSES 
See ANAEROBIC DIGESTION 
BIOCONVERSION 
MICROCHANNEL ELECTRON MULTIPLIERS 
Design 
Nanosecond and subnanosecond X-ray framing cameras, 
12:6163 (BA;US) 


Nanosecond and subnanosecond X-ray framing cameras, 
12:6163 (BA;US) 
MICROCOMPUTERS 
See MICROPROCESSORS 
MICROELECTRONICS 
Reliability 
Microelectronics in LMFBR: Activities sponsored by the 
Commission 1979-1983, 12:3962 (RA;XA) 
MICROFLORA 


See MICROORGANISMS 
MICROORGANISMS 
See also BACTERIA 
Genetic 


Engineering 
Diverse capabilities of microorganisms, 12:5630 (RA;US) 
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Genetic control of environmental pollutants. Basic Life 
Sciences Volume 28, 12:5623 (R;US) 
Growth 
Influence of oxygen aeration on denitrification and redox level 
in different bacterial batch cultures, 12:5326 (BA;US) 
Population 


Dynamics 
In situ characterization of microorganisms indigenous to water- 


table aquifers, 12:5399 (BA;US) 
Viability 
Biogenic gases in sediments deposited since miocene times on 
the Walvis Ridge, south Atlantic Ocean, 12:5383 (BA;US) 
MICROPROCESSORS 
Manuals 


Fundamentals of microprocessor based design, 12:6356 (R;US) 


Integrated computer design environment for the development 
of micro-computer critical software, 12:3960 (RA;XA) 
MICROSEISM 
See SEISMIC NOISE 
MICROSOMES 
Labelling 


Glutathione delays varies as-tocopherol oxidation and 
subsequent lipid peroxidation in rat liver microsomes, 
12:5472 (J;US) 

MICROTRONS 
Design 
Racetrack microtron RF system, 12:4777 (RA;US) 
MICROWAVE AMPLIFIERS 
See also MASERS 
Beam Dynamics 

Vircator studies at Lawrence Livermore National Laboratory, 

12:4937 (BA;US) 
Design 

Design considerations for 120 GHz, 1MW CW gyrotrons, 
12:4940 (BA;US) 

Design of gyrotron amplifiers for driving 1 TeV e~ e* linear 
colliders, 12:4700 (RA;US) 

High power microwave generation from a large orbit 
gyrotron, 12:4701 (RA;US) 

Self-consistent RF field approach for complex cavity 
gyrotrons, 12:4939 (BA;US) 

The nrl quasi-optical gyrotron, 12:4938 (BA;US) 

Vircator studies at Lawrence Livermore National Laboratory, 
12:4937 (BA;US) 

Diagnostic Techniques 

Vircator studies at Lawrence Livermore National Laboratory, 

12:4937 (BA;US) 


Self-consistent RF field approach for complex cavity 
gyrotrons, 12:4939 (BA;US) 


The nrl quasi-optical gyrotron, 12:4938 (BA;US) 

Vircator studies at Lawrence Livermore National Laboratory, 
12:4937 (BA;US) 

Oscillation Modes 

Design considerations for 120 GHz, 1MW CW gyrotrons, 
12:4940 (BA;US) 

Self-consistent RF field approach for complex cavity 
gyrotrons, 12:4939 (BA;US) 

Phase Stability 
Phase stability of locked gyrotrons, 12:4702 (RA;US) 
MICROWAVE RADIATION 
Biological Radiation Effects 

Microwave-induced cataracts of the eye lens. strategies for 
modeling and prevention in vitro and in vivo. Annual 
summary report, 1 June 1982-30 May 1983, 12:5667 (R;US) 

Measurement 

An electrooptical power and spectrum analyzer for pulsed 

microwave measurements, 12:5050 (BA;US) 
Radiation Sources 

A high-power reflex triode, 12:5853 (BA;US) 

Design considerations for 120 GHz, 1MW CW gyrotrons, 
12:4940 (BA;US) 

Observation of KU-band microwave radiation produced by a 
relativistic backward wave oscillator (BWO), 12:4828 
(BA;US) 

Particle simulations of relativistic BWO, 12:5849 (BA;US) 


Two mechanisms for microwave generation: Refl 
electrons and oscillating virtual cathode, 12:5852 2 (BA:US) 
Virtual cathode microwave generation using inhomogeneous 
magnetic field and wave guide wall configuration, 12:5846 
(BA;US) 
MICROWAVE TUBES 
See also BACKWARD WAVE TUBES 
KLYSTRONS 
MAGNETRONS 
C Codes 
A high-power reflex triode, 12:5853 (BA;US) 
Two mechanisms for microwave generation: Reflexing 
electrons and oscillating virtual cathode, 12:5852 (BA;US) 
Simulation 


A high-power reflex triode, 12:5853 (BA;US) 

Numerical simulation of high power microwave sources, 
12:4899 (RA;US) 

Two mechanisms for microwave generation: Reflexing 
electrons and oscillating virtual cathode, 12:5852 (BA;US) 

Design 

A high-power reflex triode, 12:5853 (BA;US) 

Design study of cusptron amplifier for accelerators, 12:4784 
(RA;US) 

imental results of cusptron microwave tube study, 
12:4785 (RA;US) 

Numerical simulation of high power microwave sources, 
12:4899 (RA;US) 

Operational characteristics of the NRL gyroklystron amplifier, 
12:4783 (RA;US) 

Two mechanisms for microwave generation: Reflexing 
electrons and oscillating virtual cathode, 12:5852 (BA;US) 

Virtual cathode microwave generation using inhomogeneous 
magnetic field and wave guide wall configuration, 12:5846 
(BA;US) 

Performance 
A high-power reflex triode, 12:5853 (BA;US) 
imental results of cusptron microwave tube study, 
12:4785 (RA;US) 

Numerical simulation of high power microwave sources, 
12:4899 (RA;US) 

Virtual cathode microwave generation using inhomogeneous 
magnetic field and wave guide wall configuration, 12:5846 
(BA;US) 

MIDWEST REGION 
See FEDERAL REGION VII 
MIGRATION (RADIONUCLIDE) 
See RADIONUCLIDE MIGRATION 
MILITARY EQUIPMENT 
Satellites 
Safeguarding our military space systems, 12:6326 (J;US) 
Space Vehicles 
Safeguarding our military space systems, 12:6326 (J;US) 
MILITARY FACILITIES 
Asbestos 

Occupational and environmental health guidelines for the 
evaluation and control of asbestos exposure. Technical guide, 
12:5164 (R;US) 

Energy Storage 

Assessment of energy-storage technologies for Army facilities. 

Final report, 12:4002 (R;US) 
Hazardous Materials 

Installation restoration-program toxicology guide. Volume 1, 

12:4040 (R;US) 
Occupational Safety 

Occupational and environmental health guidelines for the 
evaluation and control of asbestos exposure. Technical guide, 
12:5164 (R;US) 

Waste Disposal 

Economic evaluation of low temperature thermal stripping of 
volatile organic compounds from soil. Technical report, 
February-August 1986, 12:5309 (R;US) 

Waste Management 

Dover AFB characterization/hazardous-waste management 
survey, Dover AFB, Delaware. Final report, 25 February-31 
May 1986, 12:5351 (R;US) 





MILITARY FACILITIES 
Water Pollution 


Water Pollution Abatement 
Dover AFB characterization/hazardous-waste management 
survey, Dover AFB, Delaware. Final report, 25 February-31 
May 1986, 12:5351 (R;US) 
MILITARY PERSONNEL 
Financial Incentives 
History and effectiveness of the enlistment bonus program for 


procuring nuclear-field personnel. Final report (US Navy), 
12:4055 (R;US) 


Phase I life cycle documentation for the Total Force 
Manpower Management System (TFMMS). Project 
Management Plan, 12:6324 (R;US) 


Management 
Expert systems for personnel assignment, 12:6321 (R;US) 
Radiation Doses 
Analysis of radiation exposure for observers and maneuver 
troops. Exercise Desert Rock IV, Operation Tumbler- 
Snapper. Technical report, 12 March-1 August 1985, 12:5064 
(R;US) 
MILITARY STRATEGY 
West European and East Asian perspectives on defense, 
deterrence, and strategy. Volume 5. Chinese perspectives on 
defense, deterrence, and strategy. Technical report, 1 
December 1982-15 May 1984, 12:6308 (R;US) 
Decision Making 
New methodology for modeling National Command Level 
decision making in war games and simulations. Interim 
report, 12:6311 (R;US) 


Knowledge-based planning model for courses of action 
generation, 12:6303 (R;US) 
MILK SUGAR 
See LACTOSE 
MILKY WAY 
Cosmic Gases 
Molecular clouds in Orion and Monoceros. Ph.D. Thesis, 
12:5764 (R;US) 
MILLET 
. Genetic Engineering 
Development of innovative techniques and principles that may 
be used as models to improve plant performance. Technical 
progress report, February 1, 1986-January 31, 1987, 12:5585 
(R;US) 
MINE-MOUTH GENERATING PLANTS 
See FOSSIL-FUEL POWER PLANTS 
MINERAL INDUSTRY 
Smelters 
Inorganic arsenic emissions from primary copper smelters and 
arsenic plants: background information for promul, 
standards. Final environmental impact statement, 12:5261 
(R;US) 


See also NATURAL GAS DEPOSITS 
PETROLEUM DEPOSITS 


Comparative mineral exploration in the eastern desert of Egypt 
between latitudes 24°N and 26°N by remote sensing and 
other techniques, 12:5675 (RA;US) 

Remote Sensing 

Characterization of spectral signatures of aluminous formations 
(laterites and bauxites). Possibilities of using satellite remote 
sensing for prospecting for aluminous minerals, 12:5676 
(RA;US) 

Comparative mineral exploration in the eastern desert of Egypt 
between latitudes 24°N and 26°N by remote sensing and 
other techniques, 12:5675 (RA;US) 

MINERAL SPRINGS 

Geochemical Surveys 

Geochemical study of the mineral sources of the Ardeche, 
12:3689 (R;FR;In French) 
MINERAL WOOL 

Manufacturing 
Energy recovery in the production process in mineral wool 

industry, 12:4191 (R;DK;In Danish) 
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MINERALOCORTICOIDS 
See also ALDOSTERONE 
Secretion 
Standard of mineralocorticoid secretion in the Cushing 
Syndrome: evidences of inhibition of the aldosterone path 
synthesis in the glomerulus zone, 12:5532 (RA;BR;In 
Portuguese) 
MINING EQUIPMENT 
Maintenance 
Monitoring for mine information and control, 12:3336 (R;GB) 
MIRROR FUSION TEST FACILITY 
See MFTF DEVICES 
MIRRORS 
See also LASER MIRRORS 
Glazing Materials 
Polymer glazings for silver mirrors, 12:3683 (J;NL) 
Performance Testing 
Evaluation techniques for X-ray mirrors and systems using 
visible light, 12:4929 (J;NL) 
Production 
Multilayer for x-ray optics: production by diode sputtering and 
characterization by Microcleavage Transmission Electron 
Microscopy, 12:4401 (R;US) 
Protective Coatings 
Polymer glazings for silver mirrors, 12:3683 (J;NL) 
MISGURNUS 
See FISHES 
MISSILE LAUNCHING SITES 
Impact Shock 
Development of instrumentation to measure sound speed and 
flow direction in dusty flow fields. Technical report, 1 
October 1984-30 September 1985, 12:6313 (R;US) 
MISSILES 
Electronic Guidance 
Advanced guidance algorithms for homing missiles with 
bearing-only measurements. Annual technical report, 12:6306 
(R;US) 
Physical Radiation Effects 
Interaction between EMP (electromagnetic pulses), lightning, 
and static electricity with aircraft and missile avionics 
systems. Lecture series, 12:6315 (R;US) 
Test Facilities 
Universal documentation system handbook. Supplement 1. 
Uniform test data and data product nomenclature, 12:6312 
(R;US) 
MISSISSIPPI 
Salt Deposits 
Structure and mineralization of the Richton Dome Caprock 
Boring MRIG-9, 12:5684 (R;US) 
MIT BATES LINAC 
Bates Electron Linear Accelerator Facility at MIT. 
Beam Transport 
Tests with an isochronous recirculation system, 12:4883 
(RA;US) 
OXIDE FUELS 
Uranium dioxide mixed with other oxides. 
Criticality 
Basis for extending limits in ansi standard for mixed oxides to 
heterogeneous systems, 12:3550 (J;US) 
Qualitative Chemical Analysis 
Physical and chemical characterization of the (Th, U)O2 mixed 
oxide fuel, 12:3742 (RA;BR;In Portuguese) 
Standards 
Basis for extending limits in ansi standard for mixed oxides to 
heterogeneous systems, 12:3550 (J;US) 
MIXED-FUNCTION OXIDASE SYSTEMS 
See MIXED-FUNCTION OXIDASES 
MIXED-FUNCTION OXIDASES 
Enzyme Induction 
Induction of mixed-function oxidase activity in mouse 
lymphoid tissues by polycyclic aromatic hydrocarbons, 
12:5653 (J;US) 
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MIXER-SETTLERS 
Inventories 


Nuclear material inventory estimation in solvent extraction 
contactors. Final report for the period 1 April 1985-31 
March 1986, 12:3435 (R;XA) 

MOBILE HOMES 
Weatherization 

Mobile home weatherization: a guidebook for installers, 
12:4138 (R;US) 

Weatherwi$e your mobile home, 12:4137 (R;US) 

MOCHOVCE-1 REACTOR 
Fuel Elements 
Fuel temperature feedbacks in program BIPR, 12:3775 
(RA;CS;In Czech) 

MODELS (COSMOLOGICAL) 

See COSMOLOGICAL MODELS 
MODELS (PLASMA) 

See PLASMA SIMULATION 
MODELS (STAR) 

See STAR MODELS 
MODELS (STRUCTURAL) 

See STRUCTURAL MODELS 
MODIFICATIONS 

Diesel Engines 

Producer gas equipment in internal combustion engines in 

= 12:4205 (;FEIn Finnish) 


Simulation 
Numerical modeling of oil shale fragmentation experiments, 
12:3415 (;US) 
Mathematical Models 
Numerical modeling of oil shale fragmentation experiments, 
12:3415 (J;US) 
MODULAR COGENERATION POWER PLANTS 
See DUAL-PURPOSE POWER PLANTS 
MOESSBAUER EFFECT 
CO + He reaction over nitrogen-modified iron catalysts. Final 
technical report, August 1, 1982-December 31, 1985, 12:3595 
(R;US) 


Flow Blockage 
Tritium inventory differences: II. Molecular sieve holdup, 
12:6284 (J;US) 
MOLECULAR STRUCTURE 
Temperature 
Temperature-dependent reversible transition of poly(dCdG) x 
poly(dCdG) in ethanolic and methanolic solutions, 12:5448 
G;US) 
MOLLUSCS 
Classification 
Immunological studies on the organic matrix of recent and 
fossil invertebrate shells, 12:5349 (BA;US) 


Mussel accumulation of transuranic elements, 12:5593 (RA;XA) 
Particle track autoradiography of transuranium nuclides in 
tissues of marine organisms, 12:5597 (RA;XA) 
Radionuclide Kinetics 
Influence of food composition on the assimilation of zinc and 
americium in mussels, 12:5410 (RA;XA) 
Mussel accumulation of transuranic elements, 12:5593 (RA;XA) 
MOLTEN SALT COOLANTS 
See MOLTEN SALTS 
MOLTEN SALTS 
Corrosive Effects 
AR and TD Fossil Energy Materials Program. Quarterly 
progress report for the period ending June 30, 1986, 12:4237 
(R;US) 


Structure and dynamics of molten salts, 12:4409 (R;XA) 
Structure Factors 
Structure and dynamics of molten salts, 12:4409 (R;XA) 
Viscosity 
Viscosity measurement of molten carbonate salt, 12:3654 
(R;US) 
MOLYBDENUM 
Ablation 
Radiation induced ablation rate for various railgun materials, 
12:4241 (R;US) 


Catalytic Effects 

Catalytic methods for improved coal liquefaction and 
hydrotreating. Quarterly report No. 4, June 23-September 
22, 1986, 12:3310 (R;US) 

Composite-bed reactor for upgrading coal-derived li 
Annual report, October 1, 1984-March 31, 1986, 12: 3303 
(R;US) 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Second quarterly report, 
December 1, 1984-February 28, 1985, 12:3304 (R;US) 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Fifth quarterly report, 
September-November 1985, 12:3306 (R;US) 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Third quarterly report, February- 
May 1985, 12:3305 (R;US) 

Surface science and high pressure reaction studies of thiophene 
hydrodesulfurization over Mo single crystal catalysts, 

12: 4486 (R;US) 
Corrosion 

Corrosion of metals in marine environments -- a state-of-the-art 

report, 12:4247 (R;US) 


EPA, ASTM, and column leaching of processed oil shale: a 

comparative study, 12:3421 (R;US) 
Sorptive Properties 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Second quarterly report, 
December 1, 1984-February 28, 1985, 12:3304 (R;US) 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Fifth quarterly report, 
September-November 1985, 12:3306 (R;US) 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Sixth quarterly report, December 
1985-February 1986, 12:3307 (R;US) 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Third quarterly report, February- 
May 1985, 12:3305 (R;US) 

Surface science and high pressure reaction studies of thiophene 
hydrodesulfurization over Mo single crystal catalysts, 
12:4486 (R;US) 

MOLYBDENUM 99 


SPECACT, a FORTRAN program for the routine calculation 
of the specific activity of fission-produced Molybdenum-99, 
12:4524 (R;AU) 

Separation Processes 

Separation process of ®*Mo from *?Te using thiourea as a 
complex agent. Application to the separation of **Mo from 
fission products, 12:4534 (RA;BR;In Portuguese) 

MOLYBDENUM BASE ALLOYS 
Creep 

Creep properties of selected refractory alloys for potential 
space nuclear power applications (Nb-1Zr; PWC-11; Mo-Re; 
CVD-W), 12:4296 (R;US) 


Substructural changes and dislocation generation behavior as a 
function of pulse duration in Mo-33Re shocked at low 
temperature, 12:4351 (BA;US) 

Impact Tests 

Substructural changes and dislocation generation behavior as a 
function of pulse duration in Mo-33Re shocked at low 
temperature, 12:4351 (BA;US) 

Microstructure 

Substructural changes and dislocation generation behavior as a 
function of pulse duration in Mo-33Re shocked at low 
temperature, 12:4351 (BA;US) 

MOLYBDENUM NITRIDES 
Physical Radiation Effects 

Formation, properties, and ion irradiation effects of hexagonal 

structure MoN thin films, 12:4370 (R;US) 
Superconductivity 

Formation, properties, and ion irradiation effects of hexagonal 

structure MoN thin films, 12:4370 (R;US) 





MONEL 400 
Embrittlement 
Environment-induced embrittlement: effects of impurity 
segregation and state of stress. Final report, July 1, 1981- 
November 30, 1985, 12:4268 (R;US) 
Hydrogen Embrittlement 
Environment-induced embrittlement: effects of impurity 
segregation and state of stress. Final report, July 1, 1981- 
November 30, 1985, 12:4268 (R;US) 
MONITOR CODES 
See EXECUTIVE CODES 
MONITORED RETRIEVABLE STORAGE 
Environmental Impacts 
Tennessee's response to the MRS proposal, 12:3512 (BA;US) 
Feasibility Studies 
Tennessee's response to the MRS proposal, 12:3512 (BA;US) 
The need for and feasibility of monitored retrievable storage, 
12:3511 (BA;US) 
Legal Aspects 
Tennessee's response to the MRS proposal, 12:3512 (BA;US) 
Life-Cycle Cost 
The need for and feasibility of monitored retrievable storage, 
12:3511 (BA;US) 


Implications of monitored retrievable storage for geologic 
disposal of spent nuclear fuel and high level radioactive 
waste, 12:3513 (BA;US) 

Tennessee's response to the MRS proposal, 12:3512 (BA;US) 
The monitored retrievable storage (MRS) facility and its 
impact on spent fuel transportation, 12:3454 (BA;US) 

The need for and feasibility of monitored retrievable storage, 
12:3511 (BA;US) 

Reviews 

Monitored retrievable storage: A status report, 12:3510 

(BA;US) 
MONITORS (AIR POLLUTION) 
See AIR POLLUTION MONITORS 
MONITORS (REACTOR) 
See REACTOR CONTROL SYSTEMS 
MONOCHROMATORS 
Energy Resolution 

Effects of optical component surface figure errors on resolving 
powers of soft X-ray grating monochromators, 12:4935 
G;NL) 

P 

Performance of layered synthetic microstructures in 
monochromator applications in the soft X-ray region, 
12:4936 (J;NL) 

MONTANA 

Coal Deposits 
The Minnesota Market for Montana Coal, 12:3359 (J;US) 
MOON 

Origin 

Impact experimentation and the microgravity environment: an 
overview, 12:5742 (RA;US) 

MORPHINE 
Biological Effects 

In vitro action of dopamine and morphine on the hypothalamic 

secretion of somatostatin, 12:5640 (RA;BR;In Portuguese) 
MOTORS 


Development and testing of a dual-wound dc motor gearhead 
(Space applications), 12:4557 (RA;FR) 
MOUNTAINS 


Edge detection problems in a mountainous region: application 
to the Atlas Blidean, 12:5295 (RA;US) 

Processing of remote sensing imagery: application to the study 
of the evolution of a mountainous region (Ile de la Reunion), 
12:5680 (RA;US) 

MUELHEIM-KAERLICH REACTOR 

Muehlheimkaerlich, Rheinlandpfalz, Federal Republic of 

Germany 
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Reactor Control Systems 
Digital computing devices in the 1300-MW-PWR Muelheim- 
Kaerlich and their relation to IAEA Safety Guide, 12:3873 
(RA;XA) 
Reactor Instrumentation 
Digital computing devices in the 1300-MW-PWR Muelheim- 
Kaerlich and their relation to IAEA Safety Guide, 12:3873 
(RA;XA) 
Reactor Monitoring Systems 
Digital computing devices in the 1300-MW-PWR Muelheim- 
Kaerlich and their relation to IAEA Safety Guide, 12:3873 
(RA;XA) 
Reactor Safety 
Digital computing devices in the 1300-MW-PWR Muelheim- 
Kaerlich and their relation to IAEA Safety Guide, 12:3873 
(RA;XA) 
MULE DEER 
See DEER 
MULTI-CHANNEL ANALYZERS 
Corrections 
Development of dead time correction methods for radiation 
pulse signal measurements, 12:5013 (R;JP;In Japanese) 
Dead Time 
Development of dead time correction methods for radiation 
pulse signal measurements, 12:5013 (R;JP;In Japanese) 


Multichannel analizers - channels 1024 and 4096, 12:4992 
(RA;BR;In Portuguese) 
MULTICHARGED IONS 
Ions with charge 3 and above. Coordinate the above descriptor 
with a descriptor for the specific ion. 
Energy Levels 
Systematics of energy levels and other properties of highly 
charged ions, 12:5807 (R;US) 
Recombination 
Dielectronic recombination of multiply charged ions, 12:5792 
(R;US) 
MULTIGROUP THEORY 
Collisions 
ICPP - a collision probability module for the AUS neutronics 
code system, 12:6056 (R;AU) 
MULTIPROCESSING 
See PARALLEL PROCESSING 
MULTIPROCESSORS 
See ARRAY PROCESSORS 
MULTISPECTRAL SCANNERS 


Effects of sensor advancements on Thematic Mapper data 
classification, 12:5292 (RA;US) 
Uses 
Use of airborne multispectral scanner data for quantitative 
water quality study of the Tanshui River, 12:5353 (RA;US) 
MUNICIPAL BUILDINGS 
See PUBLIC BUILDINGS 
MUNICIPAL WASTES 


Needs and strategies for genetic control: municipal wastes, 
12:4211 (RA;US) 


Atlas of the primary pyrolysis products of municipal solid 
waste and selected constituents, 12:3604 (R;US) 
MUON BEAMS 
Cascade Showers 
Energy loss and angular characteristics of high energy 
electromagnetic processes, 12:6080 (J;NL) 
Polarization 
Muon beam polarization at the LAMPF biomedical channel, 
12:4895 (RA;US) 
MUON DETECTION 
Radiation Detectors 
The DO detector at the Tevatron Collider, 12:5026 (BA;US) 
MUON-CATALYZED FUSION 
ing reduction of muon sticking 
catalyzed d-t fusion, 12:5980 (J;US) 
Use of a large-volume NE-213 scintillator for investigations of 
the ttup — ‘He + 2n + po reaction, 12:6257 (R;SU) 


in resonant muon- 
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Muons Minus 

Fusion research with muonic atoms. Present status and future 

research in Japan, 12:6250 (RA;JP) 
MUONIC MOLECULES 
Excited States 
Variational method for three-particle Coulomb systems and 
mesic molecule calculations, 12:5815 (R;SU;In Russian) 
MUONS 
See also MUONS PLUS 
Multiple Production 
Trimuon production in pp-bar collisions, 12:5935 (J;US) 
MUONS PLUS 
Diffusion 
Diffusion of positive muons in iron, 12:6074 (RA;JP) 
MUSCULAMINE 
See SPERMINE 
MUTAGENESIS 
Reviews 

Testing of chemicals for genetic activity with Saccharomyces 
cerevisiae: a report of the U.S. Environmental Protection 
Agency Gene-Tox Program, 12:5660 (J;NL) 

Risk Assessment 

Response to Variants and Mutants by U.H. Ehling, 12:5659 
(J;NL) 

Testing of chemicals for genetic activity with Saccharomyces 
cerevisiae: a report of the U.S. Environmental Protection 
Agency Gene-Tox Program, 12:5660 (J;NL) 

MUTATIONS 
Genetics 

Information from specific-locus mutants on the nature of 
induced and spontaneous mutations in the mouse, 12:5461 
(J;US) 

Molecular Biology 

Information from specific-locus mutants on the nature of 
induced and spontaneous mutations in the mouse, 12:5461 
(J;US) 

MX DEVICES 

See MFTF DEVICES 
MYXEDEMA 

See HYPOTHYROIDISM 


NAI DETECTORS 
Efficiency 

Determination of photoelectric counting efficiency in a whole 
body counter using Monte Carlo method and a small micro- 
computer Sinclair type (16K), 12:5004 (RA;BR) 

NAL SYNCHROTRON 
See FERMILAB ACCELERATOR 
NAPAP 

Historical resume of progress in scientific and public 
understanding of acid precipitation and its biological 
consequences, 12:5197 (R;US) 

National surface-water survey: eastern lake survey (Phase 1 - 
synoptic chemistry). Quality-assurance plan. Final report, 
12:5371 (R;US) 

National surface-water survey: eastern lake survey (Phase | - 
synoptic chemistry). Analytical methods manual. Final 
report, 12:5372 (R;US) 

N 


Adsorption 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Second quarterly report, 
December 1, 1984-February 28, 1985, 12:3304 (R;US) 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Fifth quarterly report, 
September-November 1985, 12:3306 (R;US) 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Third quarterly report, February- 
May 1985, 12:3305 (R;US) 


Heat 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Second quarterly report, 
December 1, 1984-February 28, 1985, 12:3304 (R;US) 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Sixth quarterly report, December 
1985-February 1986, 12:3307 (R;US) 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Third quarterly report, February- 
May 1985, 12:3305 (R;US) 

Diffusion 

Fundamental h to characterization and processing of 
coal-derived-liquid (CDL). Fifth quarterly report, 
September-November 1985, 12:3306 (R;US) 


Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Second quarterly report, 
December 1, 1984-February 28, 1985, 12:3304 (R;US) 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Sixth quarterly report, December 
1985-February 1986, 12:3307 (R;US) 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Third quarterly report, February- 
May 1985, 12:3305 (R;US) 

Molecular Weight 

Fundamental h to characterization and processing of 
coal-derived-liquid (CDL). Sixth quarterly report, December 
1985-February 1986, 12:3307 (R;US) 

NAPHTHOLS 
Hydrogen Transfer 

Hydration dynamics of protons from photon initiated acids, 

12:4516 (J;US) 
Photochemical Reactions 
Hydration dynamics of protons from photon initiated acids, 
12:4516 (J;US) 
NAPHTHOLS-ALPHA 
See NAPHTHOLS 
NAPHTHOLS-BETA 
See NAPHTHOLS 
NATIONAL ACCELERATOR LABORATORY 
See FERMILAB ACCELERATOR 
NATIONAL ACID PRECIPITATION ASSESSMENT PR 
See NAPAP 
NATIONAL DEFENSE 
See also BALLISTIC MISSILE DEFENSE 
Cost of chemical warfare defensive training. Preliminary 
report. Final report, July 1985-April 1986, 12:6305 (R;US) 
NATIONAL REACTOR TESTING STATION 
See IDAHO NATIONAL ENGINEERING LABORATORY 
NATIONAL SECURITY 
International Relations 


West European and East Asian perspectives on defense, 
deterrence, and strategy. Volume 5. Chinese perspectives on 
defense, deterrence, and strategy. Technical report, 1 
December 1982-15 May 1984, 12:6308 (R;US) 

NATIONAL SYNCHROTRON LIGHT SOURCE 
See NSLS 
NATO 
North Atlantic Treaty Organization. 


Computers : 
Application of Ada higher-order language to guidance and 
control. Lecture series, 12:6316 (R;US) 
Military Strategy 
Impact of Eastern Europe on soviet policy toward Western 
Europe. Interim report, 12:6304 (R;US) 
NATURAL GAS 
Adsorption 


Study of the available literature on adsorptive storage of 

natural gas, 12:3414 (R;DK;In Danish) 
Chemical Composition 

Detection/differentiation system development for deep source 
gases, 12:3402 (RA;US) 

Proceedings of the gas hydrates, arctic/offshore research, and 
deep source gas contractors review meeting, 12:3390 (R;US) 

Theoretical and experimental study of the composition of deep 
source gas. Final report, 12:3410 (R;US) 





Consumption 
Natural Gas Monthly, August 1986 (Contains glossary), 
12:3408 (R;US) 
Gas Flow 
Conserving gas and saving money with indicating gas flow 
meters, 12:4166 (RA;US) 


Natural Gas Monthly, August 1986 (Contains glossary), 
12:3408 (R;US) 


Natural Gas Monthly, August 1986 (Contains glossary), 
12:3408 (R;US) 
Production 
Natural Gas Monthly, August 1986 (Contains glossary), 
12:3408 (R;US) 
OCS National Compendium. Outer Continental Shelf Oil and 
Gas information through 1984, 12:3380 (R;US) 
Reserves 
OCS National Compendium. Outer Continental Shelf Oil and 
Gas information through 1984, 12:3380 (R;US) 
Sales 
Natural Gas Monthly, August 1986 (Contains glossary), 
12:3408 (R;US) 


Theoretical and experimental study of the composition of deep 
source gas. Final report, 12:3410 (R;US) 


Study of the available literature on adsorptive storage of 
natural gas, 12:3414 (R;DK;In Danish) 
Supply and Demand 
Energy forecasts for 1985, 12:3389 (R;US) 
Underground Storage 
Natural Gas Monthly, August 1986 (Contains glossary), 
12:3408 (R;US) 
NATURAL GAS DEPOSITS 
Exploitation 
OCS National Compendium. Outer Continental Shelf Oil and 
Gas information through 1984, 12:3380 (R;US) 


OCS National Compendium. Outer Continental Shelf Oil and 
Gas information through 1984, 12:3380 (R;US) 
Feasibility Studies 
Deep source gas investigations of deep basins in the Pacific 
Northwest, 12:3405 (RA;US) 
Thermal history modeling of convergent margins, 12:5671 
(RA;US) 


Convergent margin geologic characterization for deep source 
hydrocarbon potential, 12:3398 (RA;US) 

Deep gas in the Barbados accretionary prism, 12:3400 (RA;US) 

Deep investigative geophysical studies, 12:3399 (RA;US) 

Deep source gas project, 12:3396 (RA;US) 

Thermal history modeling of convergent margins, 12:5671 
(RA;US) 


Atlantic summary/index: January 1985-June 1986, 12:3381 
(R;US) 

OCS National Compendium. Outer Continental Shelf Oil and 
Gas information through 1984, 12:3380 (R;US) 

Proposed oil and gas Lease Sales 110 and 112, Gulf of Mexico 
OCS region. Final environmental impact statement, 12:3386 
(R;US) 

Magnetotelluric Surveys 
Deep investigative geophysical studies, 12:3399 (RA;US) 
Origin 


Deep source gas project, 12:3396 (RA;US) 
Resource Development 


Proposed oil and gas Lease Sales 110 and 112, Gulf of Mexico 
OCS region. Final environmental impact statement, 12:3386 
(R;US) 

Subduction Zones 

Detection/differentiation system development for deep source 

gases, 12:3402 (RA;US) 
NATURAL GAS HYDRATE DEPOSITS 
Depressurization 


Gas hydrate recovery investigations, 12:3404 (RA;US) 
Drill Cores 


Gas hydrates laboratory project, 12:3403 (RA;US) 
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Feasibility Studies 
Gas hydrate recovery investigations, 12:3404 (RA;US) 
Geology 
Gas hydrates: energy for the future, 12:3391 (RA;US) 
Gas hydrates laboratory project, 12:3403 (RA;US) 
Geochemical and geological factors in the formation of marine 
gas hydrates, 12:3392 (RA;US) 
Relationships of geological environments to gas hydrates, 
12:3406 (RA;US) 


Proceedings of the gas hydrates, arctic/offshore research, and 
deep source gas contractors review meeting, 12:3390 (R;US) 


Gas hydrate recovery investigations, 12:3404 (RA;US) 
Research 
Proceedings of the gas hydrates, arctic/offshore research, and 
deep source gas contractors review meeting, 12:3390 (R;US) 
Assessment 


Relationships of geological environments to gas hydrates, 
12:3406 (RA;US) 


Relationships of geological environments to gas hydrates, 
12:3406 (RA;US) 
NATURAL GAS WELLS 
Acoustic Measurements 
Estimation of in-situ stresses from ultrasonic measurements, 
12:3369 (J;US) 
Depressurization 
Gas hydrate recovery investigations, 12:3404 (RA;US) 
Steam Injection 
Gas hydrate recovery investigations, 12:3404 (RA;US) 
Stress Analysis 
Estimation of in-situ stresses from ultrasonic measurements, 


12:3369 (J;US) 
Well Stimulation 
Gas hydrate recovery investigations, 12:3404 (RA;US) 
NATURE RESERVES 


Application of remotely sensed digital data and a geographic 
information system in the national wildlife refuge planning 
process in Alaska, 12:5267 (RA;US) 

Remote Sensing 
Application of satellite remote sensing and geographic 
information systems to the management of natural resources, 
12:5285 (RA;US) 
Contribution of satellite imagery for the study of France's 
regional natural parks, 12:5284 (RA;US) 
NAVAL PETROLEUM RESERVE 

Foxes 

Serologic survey for disease in endangered San Joaquin kit fox, 
Vulpes macrotis mutica, inhabiting the Elk Hills Naval 
Petroleum Reserve, Kern County, California, 12:5339 (R;US) 


[Review of MBB/W31S MER package]. Task assignment No. 
005. Part 3, 12:3365 (R;US) 
[Review of MBB/W31S MER package]. Task assignment Nc. 
005. Part 1, 12:3363 (R;US) 
Task assignment 005. Review of MBB/W31S MER package. 
Part 2, 12:3364 (R;US) 
NEGATIVE IONS 
See ANIONS 
NEGATONS 
See ELECTRONS 
NEGATRONS 
See ELECTRONS 
NEODYMIUM 142 
Isotope Ratio 
Resin bead methodology as applied to fuel burn-up and fissile 
inventories, 12:4439 (R;US) 
NEODYMIUM 142 TARGET 
Oxygen 16 Reactions 
Neutron emission prior to fission, 12:6017 (J;NL) 
NEODYMIUM 144 
Isotope Ratio 
Resin bead methodology as applied to fuel burn-up and fissile 
inventories, 12:4439 (R;US) 





NEODYMIUM ALLOYS 
Magnetic Properties 


Anisotropy and microstructure of rare-earth permanent- 
materials. Final report, December 1083-March 1986, 12:4246 
(R;US) 

Low-cost-alloy permanent-magnet materials. Final report, May 
1984-May 1986, 12:4248 (R;US) 

Microstructure 
Anisotropy and microstructure of rare-earth 


permanent-magnet 
materials. Final report, December 1083-March 1986, 12:4246 


(R;US) 


Properties 
De Haas-van Alphen study of LaCug, PrCus, NdCus and 
SmCus, 12:4258 (R;US) 
NEODYMIUM ISOTOPES 


See also NEODYMIUM 142 
NEODYMIUM 144 


E2-Transitions 
Mass dependence of effective charges in the interacting-boson 
model, 12:6015 (J;US) 
NEODYMIUM LASERS 
Crystals 
LETI activities in the field of new materials: the case of LNA 
a promising power laser crystal, 12:4594 (R;FR) 


Sub-doppler spectroscopy with a frequency-doubled tunable 
single-frequency Nd:YAG laser, 12:4610 (BA;US) 


Comparison of Nd 1.06- and 1.33-~m operation in various 
hosts, 12:4613 (BA;US) 
Frequency Converters 
Harmonic generation at high peak power, 12:4602 (BA;US) 
Harmonic Generation 


B-integral dependent ellipse rotation effects on large-aperture, 
high-power third harmonic conversion, 12:6289 (BA;US) 


Harmonic generation at high peak power, 12:4602 (BA;US) 
Laser Materials 
Comparison of Nd 1.06- and 1.33-ym operation in various 
hosts, 12:4613 (BA;US) 
Nonlinear Optics 
B-integral dependent ellipse rotation effects on lar, 
high-power third harmonic conversion, 12:6289 (BA;US) 
Nova activation experiments, 12:6288 (BA;US) 
Nova performance at ultra high fluence levels, 12:6287 
(BA;US) 
Sub-doppler spectroscopy with a frequency-doubled tunable 
single-frequency Nd:YAG laser, 12:4610 (BA;US) 


Comparison of Nd 1.06- and 1.33-~m operation in various 
hosts, 12:4613 (BA;US) 
Nova activation experiments, 12:6288 (BA;US) 
Sub-doppler spectroscopy with a frequency-doubled tunable 
single-frequency Nd:YAG laser, 12:4610 (BA;US) 
Performance 
Comparison of Nd 1.06- and 1.33-ym operation in various 
hosts, 12:4613 (BA;US) 
NEON 
Inner-Shell Ionization 
Characterization of multiple ionization processes by means of 
Auger spectra measured in Ne*, Ne!*, Ar® (5.5 MeV/u)- 
Ne collisions, 12:5821 (R;SU) 
Ton-Atom Collisions 
Characterization of multiple ionization processes by means of 
Auger spectra measured in Ne*, Ne**, Ar®* (5.5 MeV/u)- 
Ne collisions, 12:5821 (R;SU) 
NEON 20 REACTIONS 
Heavy Ion Fusion Reactions 
Experimental studies of the formation and decay of hot nuclei, 
12:6008 (R;FR) 
Transfer Reactions 
Angular evolution of peripheral heavy ion reactions at 
intermediate energies, 12:5996 (R;FR) 
NEON IONS 
Collisions 
Electronically induced sputtering and ion etching of viruses, 
12:5804 (RA;US) 


Energy Losses 
Angular and thickness dependence of the specific energy loss 
of (0.6 - 1.0)v/sub 0/ heavy ions in carbon, 12:6062 (RA;US) 
Inner-Shell Ionization 
Characterization of multiple ionization processes by of 
Auger spectra measured in Ne**, Ne**, Ar® (5.5 MeV/u)- 
Ne collisions, 12:5821 (R;SU) 
Ton-Atom Collisions 
Characterization of multiple ionization processes by means of 
Auger spectra measured in Ne*, Ne**, Ar® (5.5 MeV/u)- 
Ne collisions, 12:5821 (R;SU) 
NEOPLASMS 
See also ADENOMAS 
CARCINOMAS 
LEUKEMIA 
LYMPHOMAS 
MELANOMAS 


Etiology 
i ic effects of river sediment extracts in fish and 
mice, 12:5381 (BA;US) 


Purification and uses of ®Y for medical research, 12:5556 
(J;US) 
NEPTUNIUM 
Concentration 
Studies of trace element partitioning in marine sediment, 
12:5329 (RA;XA) 
NEPTUNIUM 237 
Radiochemical Analysis 
Development of radiochemical methods for determining Tc 
and #*7Np, 12:4450 (RA;XA) 
Radioecological Concentration 
Particle track autoradiography of transuranium nuclides in 
tissues of marine organisms, 12:5597 (RA;XA) 
Radiometric Analysis 
Development of radiochemical methods for determining Tc 
and *°7Np, 12:4450 (RA;XA) 
Tissue Distribution 
Particle track autoradiography of transuranium nuclides in 
tissues of marine organisms, 12:5597 (RA;XA) 
NEPTUNIUM FLUORIDES 
Chemical 


Fluorides of five- and six-valence transuranium elements, 
12:4540 (TJ;US) 


Fluorides of five- and six-valence transuranium elements, 
12:4540 (TJ;US) 
NETHERLANDS 
Energy 
Energy trends and policy impacts - an analysis of energy 
statistics from seven countries within the CECP project. - 
International residential energy statistics - a compilation of 
data from eight western countries, 12:4065 (R;DE) 
NETWORKS (COMPUTER) 
See COMPUTER NETWORKS 
NEURIDINE 
See SPERMINE 
NEUTRALIZATION (BEAM) 
See BEAM NEUTRALIZATION 
NEUTRAL-PARTICLE TRANSPORT 


See also NEUTRON TRANSPORT 
PHOTON TRANSPORT 


Homogenization Methods 
Exact homogenization scheme for the S/sub n/ equations, 
12:5943 (J;US) 
Mathematical Models 
Use of the preconditioned conjugate gradient method to 
accelerate S/sub n/ iterations, 12:5942 (J;US) 
NEUTRINO DETECTION 
Astrophysical and terrestrial neutrinos in Supernova detectors, 
12:5705 (R;FR) 
NEUTRINO OSCILLATION 
CP Invariance 
Kobayashi-Maskawa type of hard-CP-violation model with 
three-generation Majorana neutrinos, 12:5949 (J;US) 





NEUTRINO OSCILLATION 
Kobayashi-Maskawa Matrix 


Kobayashi-Maskawa Matrix 
Kobayashi-Maskawa type of hard-CP-violation model with 
three-generation Majorana neutrinos, 12:5949 (J;US) 
NEUTRINO-DEUTERON INTERACTIONS 
Charged-Current Interactions 
Charged-current exclusive pion production in neutrino- 
deuterium interactions, 12:5886 (J;US) 
Exclusive Interactions 
Charged-current exclusive pion production in neutrino- 
deuterium interactions, 12:5886 (J;US) 
Particle Production 
K-meson production by v/sub p,/-deuterium reactions near 
threshold: Implications for nucleon-decay searches, 12:5885 
(J;US) 
NEUTRINO-NUCLEON INTERACTIONS 
Charged-Current Interactions 
Calculation of atmospheric neutrino-induced backgrounds in a 
nucleon-decay search, 12:5891 (J;US) 
Neutral-Current Interactions 
Calculation of atmospheric neutrino-induced backgrounds in a 
nucleon-decay search, 12:5891 (J;US) 
Quasi-Elastic Scattering 
Calculation of atmospheric neutrino-induced backgrounds in a 
nucleon-decay search, 12:5891 (J;US) 
NEUTRINOS 
See also COSMIC NEUTRINOS 


SOLAR NEUTRINOS 
TAU NEUTRINOS 


Mass 
Model of massive neutrinos with a conserved lepton number, 
12:5927 (R;AT) 
Signatures of heavy-neutrino production at the CERN collider, 
12:5887 (J;US) 
Multiplicity 
Reexamination of the cosmological bound to the number of 
neutrino flavors, 12:5941 (J;NL) 
Particle Production 
Signatures of heavy-neutrino production at the CERN collider, 
12:5887 (J;US) 
NEUTRON ACTIVATION ANALYSIS 
See NEUTRON REACTIONS 
NEUTRON CAPTURE 
See NEUTRON REACTIONS 
NEUTRON DETECTION 
Radiation Detectors 
Underwater radiation detector, 12:5022 (P;US) 
NEUTRON DETECTORS 
See also ACTIVATION DETECTORS 
FISSION CHAMBERS 
FISSION FOIL DETECTORS 
SELF-POWERED NEUTRON DETECTORS 
Los Alamos second-generation system for passive and active 
neutron assays of drum-size containers, 12:3544 (R;US) 
NEUTRON DIFFUSION EQUATION 
M Codes 
Modular system of computer programs of ZES-SKODA for 
neutron physics analyses of WWER-1000 reactor cores, 
12:3757 (RA;CS;In Czech) 
One-Dimensional Calculations 
Development of calculation method for one-dimensional 
kinetic analysis in fission reactors, including feedback effects, 
12:3830 (RA;BR;In Portuguese) 
NEUTRON DOSIMETRY 
Mathematical Models 
Tissue equivalence of materials for possible use in area 
monitoring of neutron-enriched radiation fields around high- 
energy accelerators, 12:6082 (R;CH) 
Measuring Methods 
Operation Greenhouse. Scientific Director's report of atomic- 
weapon tests at Eniwetok, 1951. Annex 2.4. Experimental 
data obtained in the field. Part 1. Dosimetry using mice. Part 
2. Depth dosimetry of unit-density materials. Part 3. 
Biological dosimetry of atomic bombs, using Tradescantia, 
12:5133 (R;US) 
Counters 
Total dose meter development, 12:5020 (R;US) 
Tissue-Equivalent Detectors 
Total dose meter development, 12:5020 (R;US) 
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Tissue-Equivalent Materials 
Tissue equivalence of materials for possible use in area 
monitoring of neutron-enriched radiation fields around high- 
energy accelerators, 12:6082 (R;CH) 
NEUTRON ECONOMY 
See NEUTRON FLUX 
NEUTRON FLUX 
Activation Detectors 
Operation Greenhouse. Scientific Director's report of atomic 
weapon tests at Eniwetok, 1951. Annex 1.5. Neutron 
measurements. Part 2. External neutron- and gamma flux 
measurements by sample activation. Section 1, 12:5104 
(R;US) 
Calculation Methods 
Calculations of criticality and neutron flux density distribution 
of selected LR-0 cores for reactor start-up and preparation 
of experiments, 12:3906 (RA;CS;In Czech) 
Comparative Evaluations 
Comparison of results of calculations of neutron flux in light 
water reactor fuel assemblies, using diffusion and transport 
theories, 12:3756 (RA;CS;In Czech) 
Corrections 
Assessing two types of corrections for few-group constants 
using spectral index method, 12:3905 (RA;CS;In Czech) 
Harmonics 
Selection of an optimum position for transient flux - 
Measurements in subcritical system RESUCO, 12:3895 
(RA;BR) 
Measuring Methods 
Operation Sandstone. Nuclear explosions. 1948. Scientific 
Director's report of atomic weapon tests. Annex 4, Part 11. 
Neutron absorption measurements during Operation 
Sandstone. Sandstone report No. 19, 12:5081 (R;US) 
Operation Dominic, Fish Bowl Series. Project Officer’s report 
- Project 2.2. Gamma-radiation measurements, 12:5125 
(R;US) 
Neutron Diffusion Equation 
Comparison of results of calculations of neutron flux in light 
water reactor fuel assemblies, using diffusion and transport 
theories, 12:3756 (RA;CS;In Czech) 
Neutron Transport Theory 
Comparison of results of calculations of neutron flux in light 
water reactor fuel assemblies, using diffusion and transport 
theories, 12:3756 (RA;CS;In Czech) 
NEUTRON FLUX DENSITY 
See NEUTRON FLUX 
NEUTRON LEAKAGE 
Group Constants 
Analysis of neutron leakage effect in the determination of 


macrogroup constants, 12:3827 (RA;BR;In Portuguese) 
NEUTRON MATTER 


See NUCLEAR MATTER 
NEUTRON MULTIPLIER FACILITY 
See SUBCRITICAL ASSEMBLIES 
NEUTRON RADIOGRAPHY 
Electronic Equipment 
Wiener filter applied to a neutrongraphic system, 12:4662 
(RA;BR;In Portuguese) 
Filters 
Image reconstruction using neutrongraphy, 12:4660 (RA;BR;In 
Portuguese) 
Wiener filter applied to a neutrongraphic system, 12:4662 
(RA;BR;In Portuguese) 
Image Processing 
Image reconstruction using neutrongraphy, 12:4660 (RA;BR;In 
Portuguese) 
NEUTRON REACTIONS 
Analyzing Power 
Spin-orbit interaction for neutron-nucleus scattering, 12:6041 


(R;FR) 


Search for short lived axions emitted from neutron capture on 
protons, 12:5944 (R;US) 

Semiclassical treatment of the p-even effects in the '7Sn(n,y) 
reaction, 12:6011 (RA;SU;In Russian) 





Charge-Exchange Reactions 
Study of the **Cl(n,p)**S reaction at the neutron energy up to 
12 KeV, 12:5990 (R;SU;In Russian) 
Compound-Nucleus Reactions 
Double-differential inclusive hydrogen and helium 
from neutron-induced reactions at 27.4, 39.7, and 60.7 MeV: 
Oxygen and nitrogen, 12:5984 (J;US) 
Calculations 


Coupled channel formalism and ECIS programs, 12:6039 
(R;FR;In French) 
Elastic Scattering 
Search for the Fermi-surface anomaly in fast-neutron scattering 
from yttrium, 12:6005 (J;US) 
Nuclear Data Collections 
JENDL-2 fission-product cross section data file, 12:5974 


Models 
Sensitivity of calculated cross sections on the optical model 
parameters, 12:6026 (R;FR;In French) 
Use of results from microscopic methods in optical model 
calculations, 12:6040 (R;FR;In French) 
NEUTRON SOURCE FACILITIES 
See also IPNS-I SYNCHROTRON 
Remote Handling Equipment 
Beginnings of remote handling at the RAL spallation neutron 
source, 12:4872 (RA;US) 
Remote Viewing Equipment 
Beginnings of remote handling at the RAL spallation neutron 
source, 12:4872 (RA;US) 
NEUTRON SOURCES 
Excludes reactors even when used as neutron sources. 
Meetings 
Nuclear Instruments and Methods in Physics Research. Section 
A: accelerators, detectors and associated 


spectrometers, 
equipment. Volume A249, No. 1, 12:4836 (R;US) 


Neutron Spectroscopy 
Methods of measuring neutron sources and their applications, 
12:5008 (RA;CS;In Czech) 
Research Reactors 
Preliminary reactor design for the Center for Neutron 
Research, 12:3914 (J;NL) 
Ultrahigh flux reactor design probing the limits of plate fuel 
technology, 12:3912 (J;NL) 
Steady-State Conditions 
Additional user needs, 12:3916 (J;NL) 
NEUTRON SPECTRA 
Scaling Laws 
Neutron irradiation of superconductors and damage energy 
scaling of different neutron spectra, 12:6282 (BA;US) 
Time-of-Flight Method 
Operation Greenhouse. Scientific Director’s report of atomic 
weapon tests at Eniwetok, 1951. Annex 1.5. Neutron 
measurements. Part 3. High-energy spectrum (time-of-flight 
method), 12:5127 (R;US) 
Time-of-Flight 
Unfolding of scintillation spectrum obtained with the use of 
NE-213 detectors compared to time-of-flight measurements, 
12:4994 (RA;BR;In Portuguese) 
NEUTRON SPECTROSCOPY 
Simulation 
Monte-Carlo simulation and application to neutron 
spectrometry from 0 to 5 MeV, 12:6078 (R;FR;In French) 
KeV Range 100-1000 
Monte-Carlo simulation and application to neutron 
spectrometry from 0 to 5 MeV, 12:6078 (R;FR;In French) 
Liquid Scintillation Detectors 
Linearity and resolution characteristics of two NE-213 
scintillation detectors, 12:4995 (RA;BR;In Portuguese) 
Proton Recoil Detectors 
Methods of measuring neutron sources and their applications, 
12:5008 (RA;CS;In Czech) 
NEUTRON TRANSPORT 
Monte Carlo Method 
Exponential convergence for Monte Carlo particle transport?, 
12:6081 (J;US) 


NICKEL 
Catalytic Effects 


S Codes 
SABRINA: an interactive three-dimensional geometry- 
mnodeling program for MCNP, 12:6367 (R;US) 
NEUTRON-RICH ISOTOPES 
Mass Spectra 
Identification of very exotic nuclei produced by projectile 
fragmentation, 12:5989 (R;FR;In French) 
NEUTRONS 


See also FAST NEUTRONS 
FISSION NEUTRONS 
THERMAL NEUTRONS 


Collisions 
ICPP - a collision probability module for the AUS neutronics 
code system, 12:6056 (R;AU) 


Neutron multiplicities in heavy-ion induced fission: timescale of 
fusion-fission, 12:6018 (R;AU) 
NEVADA TEST SITE 


Analysis of earthquake data recorded by digital field seismic 

systems, Jackass Flats, Nevada, 12:5683 (R;US) 
Radioactive Waste Disposal 

Expected thermal and hydrothermal environments for waste 
emplacement holes based on G-tunnel heater experiments, 
12:3501 (BA;US) 

NEW CALEDONIA 
Geologic Deposits 

Evaluation of simulated SPOT imagery for geologic and 
mineral exploration mapping: application to West Africa and 
New Caledonia, 12:5677 (RA;US) 

NEW JERSEY 
Radiation Accidents 

Results of the 1985 radiological survey at Fort Dix BOMARC 
site, New Jersey. Annual report, 15-21 September 1985, 
12:5328 (R;US) 

NEW MEXICO 
Agriculture 

Irrigation cost reduction and energy conservation through 
upgrading of pumping plants. Technical completion report, 
12:4194 (R;US) 

Radioactive Waste Disposal 

The transuranic waste management program at Savannah 
River, 12:3505 (BA;US) 

WIPP and the local communities, 12:3509 (BA;US) 

Resource Development 

Integrated isotopic/physical approach to a numerical model of 
groundwater flow in the San Juan Basin. Technical 
completion report, 12:4045 (R;US) 

NEW YORK 
Lakes 

Chemistry of aluminum in an acidic lake in the Adirondack 
region of New York State, USA, 12:5370 (R;US) 

Critique of acid lakes and fish-population status in the 
Adirondack region of New York State. Final report, 12:5643 
(R;US) 

Watersheds 

Implementation, sensitivity analysis, and application of the 
ILWAS model of acid-precipitation impacts to Panther Lake 
and Walker Branch watersheds. Technical report (Final), 15 
June 1985-30 June 1986, 12:5211 (R;US) 

NEW ZEALAND 


Biological production of methane from Southland lignite: a 
literature survey. Final report, 12:3312 (R;US) 
NICKEL 
Biogeochemistry 
Microbial manganese oxidation and trace metal binding in 
sediments: results from an in situ dialysis technique, 12:5388 
(BA;US) 
Catalytic Effects 
Catalytic methods for improved coal liquefaction and 
hydrotreating. Quarterly report No. 4, June 23-September 
22, 1986, 12:3310 (R;US) 
Composite-bed reactor for upgrading coal-derived liquids: 
Annual report, October 1, 1984-March 31, 1986, 12:3303 
(R;US) 








NICKEL 
Catalytic Effects 


Regioselective reduction of polynuclear heteroaromatics 
catalyzed by transition metal complexes and 
hydrodenitrogenation chemistry, 12:4488 (R;US) 

Hydrogen Embrittlement 

Environment-induced embrittlement: effects of impurity 
segregation and state of stress. Final report, July 1, 1981- 
November 30, 1985, 12:4268 (R;US) 


Comparison of the behavior of trace elements during acid 
leaching of ash from several coals, 12:3318 (R;US) 

EPA, ASTM, and column leaching of processed oil shale: a 
comparative study, 12:3421 (R;US) 

Metallurgical Effects 

Internal-tin-processed NbsSn multifilamentary wires alloyed 
with Mg, Zn+Ni and Ti through the Sn core, 12:4309 
(BA;US) 

Physical Radiation Effects 

Formation of aggregated defects in metals by ion 
bombardment, 12:4286 (RA;JP) 

Irradiation creep of metals under light ion bombardment, 
12:4289 (RA;JP) 

Promoters 

Catalytic methods for improved coal liquefaction and 
hydrotreating. Quarterly report No. 4, June 23-September 
22, 1986, 12:3310 (R;US) 

Vapor Deposited Coatings 

Effect of film composition and microstructure on 
microindentation response in amorphous alloy coatings, 
12:4380 (J;US) 

X-Ray Spectra 

Brightness and duration of x-ray line sources irradiated with 
intense 0.53-ym laser light at 60 and 120 ps pulse width, 
12:6147 (J;US) 

Comparison of experimental and theoretical calculations of 
backscattering amplitude and phase shift functions for a 
number of fcc metals, 12:4261 (R;US) 

NICKEL 58 REACTIONS 
Fission 

Compound nucleus angular momentum distribution following 

fusion, 12:6006 (R;AU) 
NICKEL 58 TARGET 
Argon 40 Reactions 

Projectile like fragment production in Ar induced reactions 
around the Fermi energy 1. Experimental results. Competing 
mechanisms, 12:5997 (R:FR) 

Lithium 7 Reactions 
Mass of /sup 57/Cu, 12:6000 (J;US) 

NICKEL 64 TARGET 

Argon 40 Reactions 

Projectile like fragment production in Ar induced reactions 
around the Fermi energy 1. Experimental results. Competing 
mechanisms, 12:5997 (R:FR) 

NICKEL ALLOYS 
See also ALLOY-A-286 
CHROMIUM-NICKEL STEELS 
CONSTANTAN 
HASTELLOYS 
INCOLOY ALLOYS 
NICKEL BASE ALLOYS 
Carburization 

Metallographic evaluation of the reactions between boronated 

graphite and Fe-Ni-Cr alloys, 12:4364 (BA;US) 
Chemical Reaction Kinetics 

Metallographic evaluation of the reactions between boronated 

graphite and Fe-Ni-Cr alloys, 12:4364 (BA;US) 
Corrosion 

Corrosion of metals in marine environments -- a state-of-the-art 

report, 12:4247 (R;US) 
3 Oxidation 


Metallographic evaluation of the reactions between boronated 
graphite and Fe-Ni-Cr alloys, 12:4364 (BA;US) 
NICKEL BASE ALLOYS 
See also ALLOY-IN-100 
MONEL 400 
Oxidation 


Oxidation-sulfidation behavior of Ni-base superalloys and 
MCrAI coatings, 12:4254 (R;US) 
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Physical Radiation Effects 


Irradiation creep of metals under light ion bombardment, 
12:4289 (RA;JP) 
Sulfidation 


Oxidation-sulfidation behavior of Ni-base superalloys and 
MCrAI coatings, 12:4254 (R;US) 
NICKEL BORIDES 
Chemical Composition 
Effect of film composition and microstructure on 
microindentation response in amorphous alloy coatings, 
12:4380 (J;US) 
Chemical Vapor Deposition 
Effect of film composition and microstructure on 
microindentation response in amorphous alloy coatings, 
12:4380 (J;US) 
Mechanical Properties 
Effect of film composition and microstructure on 
microindentation response in amorphous alloy coatings, 
12:4380 (J;US) 
Microstructure 
Effect of film composition and microstructure on 
microindentation response in amorphous alloy coatings, 
12:4380 (J;US) 
NICKEL CARBIDES 
Chemical 
Effect of film composition and microstructure on 
microindentation response in amorphous alloy coatings, 
12:4380 (J;US) 
Chemical Vapor Deposition 
Effect of film composition and microstructure on 
microindentation response in amorphous alloy coatings, 
12:4380 (J;US) 
Mechanical 
Effect of film composition and microstructure on 
microindentation response in amorphous alloy coatings, 
12:4380 (J;US) 
Microstructure 
Effect of film composition and microstructure on 
microindentation response in amorphous alloy coatings, 
12:4380 (J;US) 
NICKEL CHLORIDES 
Toxicity 
Comparative cytotoxicity of four nickel compounds to canine 
and rodent alveolar macrophages in vitro, 12:5656 (J;US) 
NICKEL COMPLEXES 
Chemical Preparation 
Synthesis and structure of the nickel(II) complex of 1,1,1- 
tris(((2-(methylthio)ethyl)thio)methy])ethane, an all-sulfur 
ligand that promotes hexakis(thioether) coordination, 12:4491 
(J;US) 


Properties 
Synthesis and structure of the nickel(II) complex of 1,1,1- 
tris(((2-(methylthio)ethy]l)thio)methy])ethane, an all-sulfur 
ligand that promotes hexakis(thioether) coordination, 12:4491 
(J;US) 
Molecular Structure 
Synthesis and structure of the nickel(II) complex of 1,1,1- 
tris(((2-(methylthio)ethy!)thio)methyl)ethane, an all-sulfur 
ligand that promotes hexakis(thioether) coordination, 12:4491 
(J;US) 
Relaxation 
Resonance Raman frequencies and core size for low- and high- 
spin nickel porphyrins, 12:4493 (J;US) 
NICKEL IONS 
Energy Levels 
Atomic data and spectral line intensities for the beryllium 
isoelectronic sequence (Ar XV through Kr XXXIID), 
12:5832 (J;US) 
Oscillator Strengths 
Atomic data and spectral line intensities for the beryllium 
isoelectronic sequence (Ar XV through Kr XXXIII), 
12:5832 (J;US) 
NICKEL OXIDES 
Toxicity 
Comparative cytotoxicity of four nickel compounds to canine 
and rodent alveolar macrophages in vitro, 12:5656 (J;US) 
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NICKEL PHOSPHIDES 
Chemical Composition 
Effect of film composition and microstructure on 
microindentation response in amorphous alloy coatings, 
12:4380 (J;US) 
Chemical Vapor 
Effect of film composition and microstructure on 
microindentation response in amorphous alloy coatings, 
12:4380 (J;US) 


Properties 
Effect of film composition and microstructure on 


microindentation response in amorphous alloy coatings, 
12:4380 (J;US) 


Effect of film composition and microstructure on 
microindentation response in amorphous alloy coatings, 
12:4380 (J;US) 

NICKEL SULFATES 
Toxicity 

Comparative cytotoxicity of four nickel compounds to canine 

and rodent alveolar macrophages in vitro, 12:5656 (J;US) 
NICKEL SULFIDES 
Toxicity 
Comparative cytotoxicity of four nickel compounds to canine 
and rodent alveolar macrophages in vitro, 12:5656 (J;US) 
NICKEL-CHROMIUM STEELS 
See also STEEL-KHN35VT 
Corrosion Fatigue 

Corrosion fatigue of small cracks: mechanics and chemistry. 
Progress report, 1 September 1985-31 August 1986, 12:4273 
(R;US) 

Fracture Properties 

An investigation of the cryogenic mechanical properties of low 

thermal-expansion superalloys, 12:6273 (BA;US) 
Temperature Effects 

An investigation of the cryogenic mechanical properties of low 

thermal-expansion superalloys, 12:6273 (BA;US) 
Yield Strength 

An investigation of the cryogenic mechanical properties of low 

thermal-expansion superalloys, 12:6273 (BA;US) 
NICKEL-HYDROGEN BATTERIES 


Separators 
Nickel-hydrogen separator development, 12:4023 (R;US) 
NINE MILE POINT-2 REACTOR 
Scriba, New York, USA 
Reactor Operation 
Safety Evaluation Report related to the operation of Nine Mile 
Point Nuclear Station, Unit No. 2 (Docket No. 50-410). 
Supplement No. 5, 12:3982 (R;US) 
Reactor Safety 
Safety Evaluation Report related to the operation of Nine Mile 
Point Nuclear Station, Unit No. 2 (Docket No. 50-410). 
Supplement No. 5, 12:3982 (R;US) 


Technical Specifications, Nine Mile Point Nuclear Station, 
Unit No. 2 (Docket No. 50-410). Appendix A to License No. 
NPF-54, 12:3733 (R;US) 

NIOBIUM 
Corrosion 

Corrosion of metals in marine environments -- a state-of-the-art 

report, 12:4247 (R;US) 
Energy Gap 

Electron tunnelling into superconducting filaments: depth 
profiling the energy gap of NbTi filaments from magnet 
wires, 12:4334 (BA;US) 

Penetration Depth 

Electron density in artificial metallic superlattices, 12:4271 

(R;US) 
Tunnel Effect 

Electron tunnelling into superconducting filaments: depth 
profiling the energy gap of NbTi filaments from magnet 
wires, 12:4334 (BA;US) 

Vacancies 

Advanced photon and particle techniques for the 
characterization of defects in solids; Proceedings of the 
Symposium, Boston, MA, November 27-29, 1984, 12:4361 
(B;US) 


NIOBIUM ALLOYS 


See also INCONEL 600 
INCONEL 718 
NIOBIUM BASE ALLOYS 


AC Losses 
AC losses in multifilamentary composite superconducting 
strands and cables, 12:6281 (BA;US) 
ization and critical currents of NbTi wires with fine 
filaments, 12:4975 (BA;US) 
Aspect Ratio 
The effect of aspect ratio on critical current in multifilamentar 
superconductors, 12:4328 (BA;US) 
Critical Current 
Critical current studies on fine filamentary NbTi accelerator 
wires, 12:4973 (BA;US) 
Fabrication and characterization of fine filaments of NbTi in a 
copper matrix, 12:4307 (BA;US) 
Fine filamentary NbTi superconducting wires, 12:4974 


(BA;US) 
ization and critical currents of NbTi wires with fine 
filaments, 12:4975 (BA;US) 
Neutron irradiation of superconductors and damage energy 
scaling of different neutron spectra, 12:6282 (BA;US) 
Performance of NbsSn-Cu in situ conductor in a 
oe magnet, 12:4329 (BA;US) 
materials for the SSC, 12:4972 (BA;US) 
Tie aeeads deanmeinuieete wabtinumeine 
superconductors, 12:4328 (BA;US) 
The relationship between critical current and microstructure of 
internal tin wire, 12:4331 (BA;US) 
Diffusion 
The growth of intermetallic compounds at a copperniobium- 
titanium interface, 12:4315 (BA;US) 
Energy Gap 
Electron tunnelling into superconducting filaments: depth 
profiling the energy gap of NbTi filaments from magnet 
wires, 12:4334 (BA;US) 
Extrusion 
Critical current studies on fine filamentary NbTi accelerator 
wires, 12:4973 (BA;US) 
Fabrication and characterization of fine filaments of NbTi in a 
copper matrix, 12:4307 (BA;US) 
Fine filamentary NbTi superconducting wires, 12:4974 
(BA;US) 
Superconducting materials for the SSC, 12:4972 (BA;US) 
Fabrication 


Production of high-conductivity, high-strength in situ Cu-Nb 
multifilamentary composite wire and strip, 12:4305 (BA;US) 
Grain Growth 
The growth of intermetallic compounds at a copperniobium- 
titanium interface, 12:4315 (BA;US) 
Heat Treatments 
The relationship between critical current and microstructure of 
internal tin wire, 12:4331 (BA;US) 


Fields 
Performance of NbsSn-Cu in situ conductor in a 
superconducting magnet, 12:4329 (BA;US) 
The effect of aspect ratio on critical current in multifilamentar 
superconductors, 12:4328 (BA;US) 


and critical currents of NbTi wires with fine 
filaments, 12:4975 (BA;US) 
Materials Testing 
Critical current studies on fine filamentary NbTi accelerator 
wires, 12:4973 (BA;US) 


Properties 
Production of high-conductivity, high-strength in situ Cu-Nb 
multifilamentary composite wire and strip, 12:4305 (BA;US) 
Microstructure 
The relationship between critical current and microstructure of 
internal tin wire, 12:4331 (BA;US) 
Physical Radiation Effects 
Neutron irradiation of superconductors and damage energy 
scaling of different neutron spectra, 12:6282 (BA;US) 


Production of high-conductivity, high-strength in situ Cu-Nb 
multifilamentary composite wire and strip, 12:4305 (BA;US) 








NIOBIUM ALLOYS 
Tunnel Effect 


Tunnel Effect 

Electron tunnelling into superconducting filaments: depth 
profiling the energy gap of NbTi filaments from magnet 
wires, 12:4334 (BA;US) 

NIOBIUM BASE ALLOYS 
Creep 

Creep properties of selected refractory alloys for potential 
space nuclear power applications (Nb-1Zr; PWC-11; Mo-Re; 
CVD-W), 12:4296 (R;US) 

Critical Current 

Characterization studies of a fully reacted high bronze-to- 
niobium ratio filamentary NbsSn composite, 12:4332 
(BA;US) 

Internal-tin-processed NbsSn multifilamentary wires alloyed 
with Mg, Zn+Ni and Ti through the Sn core, 12:4309 
(BA;US) 

Internal tin process NbsSn superconductors for 18 Tesla, 
12:6283 (BA;US) 

Practical processing of A-15 multifilamentary superconducting 
wire from powders: NbsAl and NbsSn, 12:4310 (BA;US) 

Critical Field 

Characterization studies of a fully reacted high bronze-to- 
niobium ratio filamentary NbsSn composite, 12:4332 
(BA;US) 

Fabrication 

Internal tin process NbsSn superconductors for 18 Tesla, 
12:6283 (BA;US) 

The diffusion process in NbsSn-Cu superconducting wire made 
by the external tin method., 12:4308 (BA;US) 

Heat Treatments 

Characterization studies of a fully reacted high bronze-to- 
niobium ratio filamentary NbsSn composite, 12:4332 
(BA;US) 

Internal Friction 

Studies on Young’s modulus and internal friction in alloyed 
NbsSn. Effects of alloying additions on the martensitic 
transformation and superconducting properties, 12:4359 
(J;JP;In Japanese) 

Phase Transformations 

Studies on Young’s modulus and internal friction in alloyed 
NbsSn. Effects of alloying additions on the martensitic 
transformation and superconducting properties, 12:4359 
(J;JP;In Japanese) 

Powder Metallurgy 

Practical processing of A-15 multifilamentary superconducting 

wire from powders: Nb3Al and NbsSn, 12:4310 (BA;US) 
Superconductivity 

Studies on Young’s modulus and internal friction in alloyed 
NbsSn. Effects of alloying additions on the martensitic 
transformation and superconducting properties, 12:4359 
(J;JP;In Japanese) 

Young Modulus 

Studies on Young’s modulus and internal friction in alloyed 
NbsSn. Effects of alloying additions on the martensitic 
transformation and superconducting properties, 12:4359 
GJ;JP;In Japanese) 

NIOBIUM NITRIDES 
Critical Field 

High field properties of NbN ribbon conductors, 12:6280 

(BA;US) 
Josephson Junctions 

Development of NbN Josephson Junction technology. Final 

report, 14 September 1985-15 June 1986, 12:4562 (R;US) 
NIOBIUM OXIDES 
Phase Diagrams 

Thermochemical properties of group IVB and VB transition 
metal alloys with platinum group metals: acid-base 
stabilization, 12:4292 (R;US) 

NITRATES 
See also URANYL NITRATES 
Air Pollution Monitors 

Filter pack for determination of total ammonia, total nitrate, 

sulfur dioxide and sulfate in the atmosphere, 12:5181 (R;DK) 
Denitrification 

Microbial transformations as sources and sinks for nitrogen 

oxides, 12:5325 (BA;US) 
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Ecological Concentration 
Evidence for zones of biodenitrification in British aquifers, 
12:5396 (BA;US) 
Nutrient concentrations in ground waters from Bermuda: 
anthropogenic effects, 12:5398 (BA;US) 
Use of airborne multispectral scanner data for quantitative 
water quality study of the Tanshui River, 12:5353 (RA;US) 
Nitrification 
Microbial transformations as sources and sinks for nitrogen 
oxides, 12:5325 (BA;US) 
Pollution Sources 
Nutrient concentrations in ground waters from Bermuda: 
anthropogenic effects, 12:5398 (BA;US) 
NITRIC ACID 
Air Pollution 
Absolute measurements of nitric acid by kilometer pathlength 
FT-IR (Fourier transform infrared) spectroscopy and their 
intercomparison with other measurement methods. Final 
report, 12:5194 (R;US) 
Chemical Analysis 
Absolute measurements of nitric acid by kilometer pathlength 
FT-IR (Fourier transform infrared) spectroscopy and their 
intercomparison with other measurement methods. Final 
report, 12:5194 (R;US) 
Determination of plutonium in nitric acid solution by 
spectrophotometry of Pu(VI), 12:4455 (R;JP;In Japanese) 
Deposition 
SOs:, sulfate and HNOs deposition velocities computed using 
regional land use and meteorological data, 12:5238 (J;GB) 
Environmental Transport 
Investigations on dry deposition and emission of atmospheric 
NO, NO/sub 2/ and HNO/sub 3/ to and from natural 
surfaces, 12:5179 (R;DE;In German) 
NITRIC OXIDE 
NO. 
Autoionization 
Wavelength dependent photoelectron spectra of rotationally 
resolved autoionizing levels of nitric oxide, 12:4472 (J;US) 
Denitrification 
Microbial transformations as sources and sinks for nitrogen 
oxides, 12:5325 (BA;US) 
Desulfurization 
Primary and secondary methods of reducing emissions of nitric 
oxides produced at power plants. Parts A and B, 12:4684 
(R;FI,In Finnish) 
Emission 
Primary and secondary methods of reducing emissions of nitric 
oxides produced at power plants. Parts A and B, 12:4684 
(;FI;In Finnish) 
Multi-Photon Processes 
Wavelength dependent photoelectron spectra of rotationally 
resolved autoionizing levels of nitric oxide, 12:4472 (J;US) 
Nitrification 
Microbial transformations as sources and sinks for nitrogen 
oxides, 12:5325 (BA;US) 
Photoelectron Spectroscopy 
Wavelength dependent photoelectron spectra of rotationally 
resolved autoionizing levels of nitric oxide, 12:4472 (J;US) 
NITRITES 
Specific compounds should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 
Denitrification 
Microbial transformations as sources and sinks for nitrogen 
oxides, 12:5325 (BA;US) 
Ecological Concentration 
Nutrient concentrations in ground waters from Bermuda: 
anthropogenic effects, 12:5398 (BA;US) 


N 
Microbial transformations as sources and sinks for nitrogen 
oxides, 12:5325 (BA;US) 
Pollution Sources 
Nutrient concentrations in ground waters from Bermuda: 
anthropogenic effects, 12:5398 (BA;US) 


NITROGEN 
Combustion Properties 
High-resolution coherent anti-stokes Raman spectroscopy 
measurements for combustion diagnostics development, 
12:4549 (BA;US) 


Electrical conductivity measurements in shock compressed 
liquid nitrogen, 12:4432 (BA;US) 


Theory of molecular dissociation in shocked nitrogen and 
oxygen, 12:4476 (BA;US) 
Conductivity 


Electrical conductivity measurements in shock compressed 
liquid nitrogen, 12:4432 (BA;US) 

Electrical conductivity and equation of state of liquid nitrogen, 
oxygen, benzene, and 1-butene shocked to 60 GPa, 12:5824 
(R;US) 

Mathematical Models 

Theory of molecular dissociation in shocked nitrogen and 

oxygen, 12:4476 (BA;US) 
Metallurgical Effects 

Cryogenic mechanical properties of high-manganese steel 

weldments, 12:6274 (BA;US) 
Neutron Reactions 

Double-differential inclusive hydrogen and helium spectra 
from neutron-induced reactions at 27.4, 39.7, and 60.7 MeV: 
Oxygen and nitrogen, 12:5984 (J;US) 

Pressure Effects 
Electrical conductivity measurements in shock compressed 
liquid nitrogen, 12:4432 (BA;US) 
Effect 


N/sub 2/ Raman linewidths in a H/sub 2/-O/sub 2/-N/sub 2/ 
flame by inverse Raman spectroscopy, 12:4465 (BA;US) 
Raman Spectra 
High-resolution coherent anti-stokes Raman spectroscopy 
measurements for combustion diagnostics development, 
12:4549 (BA;US) 
N/sub 2/ Raman linewidths in a H/sub 2/-O/sub 2/-N/sub 2/ 
flame by inverse Raman spectroscopy, 12:4465 (BA;US) 
Theoretical modeling of two-color coherent anti-Stokes Raman 
spectroscopy spectra measured with a frequency-doubled, 
multimode pump laser, 12:4459 (J;US) 
Raman Spectroscopy 
High-resolution coherent anti-stokes Raman spectroscopy 
measurements for combustion diagnostics development, 
12:4549 (BA;US) 
Shock Waves 
Electrical conductivity measurements in shock compressed 
liquid nitrogen, 12:4432 (BA;US) 
Theory of molecular dissociation in shocked nitrogen and 
oxygen, 12:4476 (BA;US) 
NITROGEN 13 


Carbon-11, Nitrogen-13 and Oxygen-15: labelled molecules, 
12:4526 (R;FR) 
Synthesis of radiopharmaceuticals containing short-lived 
radionuclides. Progress report, March 1, 1986-February 28, 
1987, 12:4529 (R;US) 
NITROGEN 14 REACTIONS 
Heavy Ion Fusion Reactions 
Experimental studies of the formation and decay of hot nuclei, 
12:6008 (R;FR) 
NITROGEN COMPLEXES 
Chemical Bonds 
Electron-deficient thallium zintl-metal carbonylate: structure 
and bonding of [Et.N]e[TleFeio(CO)se], 12:4497 (J;US) 
Molecular Structure 
Electron-deficient thallium zintl-metal carbonylate: structure 
and bonding of [Et.N]e[TlsFe:o(CO)se], 12:4497 (J;US) 
NITROGEN COMPOUNDS 
See also NITRATES 
NITRITES 
NITROGEN OXIDES 
Concentration 
Use of airborne multispectral scanner data for quantitative 
water quality study of the Tanshui River, 12:5353 (RA;US) 
NITROGEN DIOXIDE 
NO, 


NITROGEN OXIDES 
Control 


Absorption 


Spectra 
Operation Castle. Project 18.3. High-resolution spectroscopy, 
12:5114 (R;US) 


Primary and secondary methods of reducing emissions of nitric 
oxides produced at power plants. Parts A and B, 12:4684 
(R;FI,In Finnish) 

Concentration 

Indoor air quality measurements in 38 Pacific Northwest 

commercial buildings, 12:5180 (R;US) 
Emission 

Primary and secondary methods of reducing emissions of nitric 
oxides produced at power plants. Parts A and B, 12:4684 
(R;FI,In Finnish) 

Energy-Level Transitions 

Collisional transfer of rotational energy in the 7B, electronic 

state of nitrogen dioxide, 12:4482 (J;US) 


Nitrogen dioxide fluorescence from N2Os photolysis, 12:4514 
(J;US) 
Reactions 
Effect of nitrogen dioxide on the photochemical and 
nonphotochemical degradation of pyrene and benzo[a]pyrene 
adsorbed on coal fly ash, 12:5239 (J;US) 
Rotational States 
Collisional transfer of rotational energy in the 7B, electronic 
state of nitrogen dioxide, 12:4482 (J;US) 
NITROGEN FIXATION 
Genetics 
Nitrogen fixation and CO. metabolism: proceedings, 12:5446 
(B;US) 
Molecular Biology 
Nitrogen fixation and CO, metabolism: proceedings, 12:5446 
(B;US) 
NITROGEN IONS 
Ton Sources 
A gas-breakdown anode plasma source for magnetically- 
insulated ion diodes, 12:5845 (BA;US) 
Ton-Atom Collisions 
State-to-state study of the electron transfer reactions N* 2(X,v’ 
= 0—2)+Ar(*S)}>Na(X,v) +Ar* (?P/sub 3/2,1/2/), 
12:5826 (J;US) 
Molecular Ions 
State-to-state study of the electron transfer reactions N* 2(X,v’ 
= 0—2)+Ar(1So)—>Na(X,v) +Ar* (?P/sub 3/2,1/2/), 
12:5826 (J;US) 
Stopping Power 
Range distributions and electronic stopping power of nitrogen 
ions in solids, 12:6064 (RA;US) 
NITROGEN NITRIDES 
See NITROGEN 
NITROGEN OXIDES 


See also NITRIC OXIDE 
NITROGEN DIOXIDE 
NITROUS OXIDE 


Air Pollution 
Mutagenic activities of wood-smoke photooxidation products. 
Final report, October 1984-July 1986, 12:5215 (R;US) 
Air Pollution Abatement 
Multistaged burner design for in-furnace NOx control, 12:5188 
(R;US) 
Air Pollution Control 
Component testing of a ground based gas turbine steam cooled 
rich-burn primary zone combustor for emissions control of 
nitrogenous fuels, 12:3353 (R;US) 
NOsub(x) emission at Nordic boilers lager than 10 MW, 
12:4680 (R;SE;In Swedish) 
Air Pollution Monitoring 
Indoor air quality study of 40 east Tennessee homes, 12:5229 
(J;GB) 
Chemical Reaction Yield 
Practical research on No-NOsub(x) burners by direct drying of 
condensing foodstuffs, 12:4192 (R;DK;In Danish) 
Control 
NO/sub x/ emission control for the design and operation of 
fluidized-bed combustion systems. Final report, 12:3325 
(R;US) 





NITROGEN OXIDES 
Emission 


Emission 
NOsub(x) emission at Nordic boilers lager than 10 MW, 
12:4680 (R;SE;In Swedish) 
Environmental Transport 
Investigations on dry deposition and emission of atmospheric 
NO, NO/sub 2/ and HNO/sub 3/ to and from natural 
surfaces, 12:5179 (R;DE;In German) 


Temperature and concentration profiles in hydrogen-nitrous 
oxide flames. Final technical report, 12:4541 (R;US) 
Photolysis 
Nitrogen dioxide fluorescence from N2Os photolysis, 12:4514 
GJ;US) 
Pollution Sources 
Microbial transformations as sources and sinks for nitrogen 
oxides, 12:5325 (BA;US) 
Sinks 
Microbial transformations as sources and sinks for nitrogen 
oxides, 12:5325 (BA;US) 
NITROMETHANE 
Impact Shock 
Laser interferometer measurements of refractive index in 
shock-compressed materials, 12:4384 (BA;US) 


Laser interferometer measurements of refractive index in 
shock-compressed materials, 12:4384 (BA;US) 
Pressure Effects 
Coherent anti-Stokes Raman scattering in benzene and 
nitromethane shock-compressed to 11 GPA, 12:5840 
(BA;US) 
Raman Spectra 
Coherent anti-Stokes Raman scattering in benzene and 
nitromethane shock-compressed to 11 GPA, 12:5840 
(BA;US) 
Refractivity 
Laser interferometer measurements of refractive index in 
shock-compressed materials, 12:4384 (BA;US) 
NITROSAMINES 
Chemical Reaction Yield 
Practical research on No-NOsub(x) burners by direct drying of 
condensing foodstuffs, 12:4192 (R;DK;In Danish) 
NITROSOUREAS 
Mutagen Screening 
Positive genetic hazard predictions from short-term tests have 
proved false for results in mammalian spermatogonia with all 
environmental chemicals so far tested, 12:5650 (J;US) 
NITROUS OXIDE 
N20. 
Denitrification 
Microbial transformations as sources and sinks for nitrogen 
oxides, 12:5325 (BA;US) 
Nitrification 
Microbial transformations as sources and sinks for nitrogen 
oxides, 12:5325 (BA;US) 
NMR 
See NUCLEAR MAGNETIC RESONANCE 
NO. 2 FUEL OIL 
See HEATING OILS 
NOCTILUCENT CLOUDS 
Possible anticorrelation of polar mesospheric (noctilucent) 
clouds and aurorae. Master's thesis, 12:5781 (R;US) 


Review of mesopheric cloud physics, 12:5786 (R;US) 
NOISE POLLUTION 
Mathematical Models 
Air-quality and noise issues in environmental planning, 12:5221 
(R;US) 
Wind Turbines 
Acoustical noise measurements as well as radio and TV 
interferences around the Nibe wind turbines, 12:3696 
(R;DK;In Danish) 
NONAXIAL NUCLEI 
See DEFORMED NUCLEI 
NONDESTRUCTIVE ANALYSIS 
See also ION SCATTERING ANALYSIS 
Computerized Control Systems 
A measurement control program for plutonium isotopic 
gamma-ray systems at the Rocky Flats Plant, 12:3434 (J;US) 
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Data Base Management 
A measurement control program for plutonium isotopic 
gamma-ray systems at the Rocky Flats Plant, 12:3434 (J;US) 
NON-EQUILIBRIUM PLASMA 
Computerized Simulation 
Time-dependent ionization balance model for non-LTE plasma, 
12:6143 (R;US) 
NONRADIOACTIVE WASTE DISPOSAL 
See WASTE DISPOSAL 
NONRADIOACTIVE WASTES 
See GASEOUS WASTES 
LIQUID WASTES 
SOLID WASTES 
NORTH CAROLINA 
Radioactive Waste Facilities 

Area recommendation report for the crystalline repository 
project: An evaluation (Crystalline Repository Project), 
12:3460 (R;US) 

Review of “Draft - Area Recommendation Report for the 
Crystalline Repository Project”, January 1986 (Rolesville 
pluton and Elk River complex), 12:3464 (R;US) 

NORTHERN IRELAND 
See UNITED KINGDOM 
NORWAY 
Continental Shelf 

Ocean swell on the Norwegian continental shelf, 12:5692 

(R;NO) 
Remote Sensing 

Comparison of some contextual methods in remote sensing 

classification, 12:5287 (RA;US) 
NOVA FACILITY 
Neodymium Lasers 

B-integral dependent ellipse rotation effects on lar, 
high-power third harmonic conversion, 12:6289 (BA;US) 

Nova activation experiments, 12:6288 (BA;US) 

Nova performance at ultra high fluence levels, 12:6287 
(BA;US) 


Nova activation experiments, 12:6288 (BA;US) 
NOVO VORONEZH-3 REACTOR 
See WWER-3 REACTOR 
NOVO VORONEZH-5 REACTOR 
See WWER-5 REACTOR 
NOZZLES 

Film Cooling 
Studies of heat transfer on the base of turbine nozzles with and 

without film cooling, 12:4626 (RA;FR;In French) 

Heat Transfer 
Studies of heat transfer on the base of turbine nozzles with and 

without film cooling, 12:4626 (RA;FR;In French) 
NPR REACTOR 
See N-REACTOR 
N-REACTOR 

Performance 
Operational analysis of N Reactor systems, 12:3804 (R;US) 

Reactor Operation 
Operational analysis of N Reactor systems, 12:3804 (R;US) 

NRTS 
See IDAHO NATIONAL ENGINEERING LABORATORY 
NSLS 
Beam Transport 
Applications of heat pipes for high thermal load beam lines, 
12:4930 (J;NL) 

SUNY X21 beamline at NSLS: A multi-use port on a 
dedicated high brightness synchrotron radiation source, 
12:4928 (J;NL) 

Thermal absorber for high power density photon beams, 
12:4931 (J;NL) 

Cavity Resonators 

High order mode damping in the NSLS accel 
cavities by the use of damping antennae, 12:4908 aun 

Tuning system for capacity loaded 1/4 accelerating cavity, 
12:4910 (RA;US) 

Cooling Systems 

Applications of heat pipes for high thermal load beam lines, 

12:4930 (J;NL) 
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Thermal absorber for high power density photon beams, 
12:4931 (;NL) 
Monochromators 
Effects of optical component surface figure errors on resolving 
powers of soft X-ray grating monochromators, 12:4935 
G;NL) 
Optical Systems 
Applications of heat pipes for high thermal load beam lines, 
12:4930 (J;NL) 
Research Programs 
SUNY-PRT beamline at NSLS. Annual technical 
report, December 1, 1985-November 30, 1986, 12:4916 
(R;US) 
RF Systems 
NSLS RF system improvements, 12:4909 (RA;US) 
Uses 
SUNY X21 beamline at NSLS: A multi-use port on a 
dedicated high brightness synchrotron radiation source, 
12:4928 (J;NL) 
NUCLEAR ATTACKS 
See NUCLEAR WEAPONS 
NUCLEAR CONTROVERSY 
See HUMAN POPULATIONS 
NUCLEAR DATA COLLECTIONS 
Recent References May through August 1986, 12:5973 (J;US) 
Education 
Importance of nuclear data in post-graduation studies, 12:6389 
(RA;BR;In Portuguese) 
Educational Facilities 
Importance of nuclear data in post-graduation studies, 12:6389 
(RA;BR;In Portuguese) 
M Codes 
Modular system of computer programs of ZES-SKODA for 
neutron physics analyses of WWER-1000 reactor cores, 
12:3757 (RA;CS;In Czech) 
NUCLEAR EMULSIONS 
Charged-Particle Transport 
Particle tracks, 12:6066 (RA;US) 
Proton Reactions 
Hypernucleus production in proton interactions with nuclear 
emulsion at 250 and 70 GeV, 12:5976 (R;SU;In Russian) 
NUCLEAR ENERGY 
Historical Aspects 
Embarrassments in nuclear energy use, 12:4056 (RA;BR;In 
Portuguese) 
Meetings 
Proceedings of the 1. General Congress of Nuclear Energy. 
Vol. 2, 12:4979 (R;BR;In Portuguese) 
Military Personnel 
History and effectiveness of the enlistment bonus program for 
procuring nuclear-field personnel. Final report (US Navy), 
12:4055 (R;US) 
Political Aspects 
Considerations about decision processes in the nuclear field, 
12:4057 (RA;BR;In Portuguese) 
Public Opinion 
Embarrassments in nuclear energy use, 12:4056 (RA;BR;In 
Portuguese) 
Risk Assessment 
Fairness hypothesis and managing the risks of societal 
technology choices, 12:3531 (R;US) 


Fairness hypothesis and managing the risks of societal 
technology choices, 12:3531 (R;US) 
NUCLEAR ENGINEERING 
Heat Transfer 
Model simulation of a localized high-intensity heat source 
interacting with cooled metal plates. Master's thesis, 12:3825 
(R;US) 
NUCLEAR EXPLOSION DETECTION 
Operation Sandstone. Nuclear explosions. 1948. Scientific 
Director's report of atomic weapon tests. Annex 13, Parts 1, 
2, and 3. Studies of miscellaneous phenomena. Sandstone 
report No. 34, 12:5086 (R;US) 


Seismic Detection 

Deterministic methods of seismic-source identification. Annual 
technical report, 30 September 1983-1 October 1984, 12:5674 
(R;US) 

NUCLEAR EXPLOSIONS 

Specifically named single nuclear explosions are listed by name 
and the word EVENT, e.g., BOXCAR EVENT. All projects 
involving nuclear explosions are listed by the project name and 
the word PROJECT, e.g., PLOWSHARE PROJECT. 


See also CASTLE PROJECT 
CROSSROADS PROJECT 
DOMINIC PROJECT 
GREENHOUSE PROJECT 
HARDTACK PROJECT 
IVY PROJECT 
JANGLE PROJECT 
SANDSTONE PROJECT 
UPSHOT PROJECT 


Operation Sandstone. Nuclear explosions. 1948. Scientific 
Director's report of atomic weapon tests. Annex 2, Part 2, 
Volume 2. Operation Sandstone measurements by NRL. 
Sandstone report No. 12, September 1947-September 1948, 
12:5076 (R;US) 

Operation Sandstone. Nuclear explosions. 1948. Scientific 
Director's report of atomic weapon tests. Annex 2, Part 3, 
Volume 3. Operation Sandstone measurements by NRL. 
Sandstone report no. 13, September 1947-September 1948, 
12:5077 (R;US) 

Operation Sandstone. Nuclear explosions. 1948. Engineer’s 
report. Part 2. Sandstone report No. 42, 12:5088 (R;US) 

Operation Sandstone. Nuclear explosions. 1948. Appendix C to 
report Number 10. Special vehicles for Operation Sandstone, 
12:5090 (R;US) 

Air Samplers 

Operation Greenhouse. Scientific Director’s report of atomic 
weapon tests at Eniwetok, 1951. Annex 6.6. Evaluation of 
filter material, 12:5108 (R;US) 

Atmospheric Explosions 
Operation Ranger. Informal report, 12:5070 (R;US) 
Biological Radiation Effects 
ion Teapot, Nevada Test Site, February-May 1955. 
Project 33.2. The effects of noise in blast-resistant shelters, 
12:5091 (R;US) 

Operation Hardtack. Project 4.1. Effects on eyes from 
exposure to very-high-altitude bursts, 12:5118 (R;US) 

Radiological defense. Volume 3. A series of indoctrination 
lectures on atomic explosion, with medical aspects, 12:5095 
(R;US) 

Blast Effects 

Air Force structures Program 3.3 of Operation Jangle. Volume 
1. Final report, 12:5096 (R;US) 

Air Force structures Program 3.3 of Operation Jangle. Volume 
2. Final report, 12:5097 (R;US) 

ion Sandstone. Nuclear explosions. 1948. Scientific 
Director's report of atomic weapon tests. Annex 6, Part 2, 
Section 2. Blast resistance of structures--bureau of Yards and 
Docks (Service Test Number 4). Sandstone report No. 26, 
12:5083 (R;US) 

Operation Greenhouse. Scientific Director's report of atomic 
weapon tests at Eniwetok, 1951. Annex 8.2B. Interferometer 
gauge pressure-time measurements, 12:5067 (R;US) 

Operation Teapot, Nevada Test Site, February-May 1955. 
Project 34.4. Nuclear effects on machine tools, 12:5073 
(R;US) 

Operation Teapot, Nevada Test Site, February-May 1955. 
Project 31.2. Damage to commercial and industrial buildings 
exposed to nuclear effects, 12:5074 (R;US) 

Operation Teapot, Nevada Test Site, February-May 1955. 
Project 33.2. The effects of noise in blast-resistant shelters, 
12:5091 (R;US) 

Operation Buster, Nevada Proving Grounds, October- 
November 1951. Project 3.8. Effects of an atomic detonation 
on aircraft structures on the ground, 12:5092 (R;US) 

Operation Hardtack. Project 3.2. Response of earth-confined 
flexible-arch structures in high-overpressure regions, 12:5117 
(R;US) 

Operation Greenhouse. Scientific Director's report of atpmic- 
weapon tests at Eniwetok, 1951. Annex 1.6. Blast 
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measurements. Part 4. Pressure-time measurements in the 
Mach region. Sections 1 and 2, 12:5129 (R;US) 

Operation Redwing. Project 3.1. Effect of length of positive 
phase of blast on drag-type and semidrag-time industrial 
buildings, 12:5140 (R;US) 

Operation Hardtack. Report to the Scientific Director. Report 
of the Commander, Task Group 7.1, 12:5146 (R;US) 

Operation Greenhouse. Scientific Director's report of atomic- 
weapon tests at Eniwetok, 1951. Annex 8.1. Blast effects on 
aircraft in flight, 12:5148 (R;US) 

Operation Sandstone. Nuclear explosions. 1948. Scientific 
Director's report of atomic weapons tests. Annex 6. Part 2. 
Section 1. Blast resistance of structures -- Bureau of Yards 
and Docks (Service Test Number 4). Sandstone report no. 
25, 12:5149 (R;US) 

Operation Sandstone. Nuclear explosions. 1948. Technical 
report of the communications and Electronics Section of the 
Special Staff of the Commander. Sandstone report No. 44, 
12:5150 (R;US) 

Operation Redwing -- Project 5.2. In-flight participation of a 
B-52. Report for May-July 1956, 12:5066 (R;US) 

Operation Greenhouse. Scientific Director's report of atomic- 
weapon tests at Eniwetok, 1951. Annex 4.2. Measurement of 
surface-air movements associated with atomic blasts, 12:5107 
(R;US) 

Operation Redwing. Project 5.1. Thermal and blast load effects 
on a B-47E aircraft in flight, 12:5142 (R;US) 

Operation Redwing. Project 5.4. In-flight participation of a B- 
57B, 12:5143 (R;US) 

Damage 

Operation Crossroads. Chronological history of the activities 
of the Director of Ship Material Joint Task Force One 
aboard the USS Reclaimer (ARS42) during Test Baker. 
Report for 24-31 July 1946, 12:5061 (R;US) 

Decontamination 

Operation Crossroads. Chronological history of the activities 
of the Director of Ship Material Joint Task Force One 
aboard the USS Reclaimer (ARS42) during Test Baker. 
Report for 24-31 July 1946, 12:5061 (R;US) 

Radiological defense. Volume 2. The principles of military 
defense against atomic weapons, 12:5094 (R;US) 


Radiological defense. Volume 1, 12:5093 (R;US) 
Radiological defense. Volume 3. A series of indoctrination 
lectures on atomic explosion, with medical aspects, 12:5095 
(R;US) 
Dusts 


Development of instrumentation to measure sound speed and 
flow direction in dusty flow fields. Technical report, 1 
October 1984-30 September 1985, 12:6313 (R;US) 

Dynamics 

Two-equation turbulence model for a dispersed two-phased 
flow with variable-density fluid and constant-density 
particles. Technical report, 1 January-31 December 1985, 
12:5063 (R;US) 

Electromagnetic Pulses 

Interaction between EMP (electromagnetic pulses), lightning, 
and static electricity with aircraft and missile avionics 
systems. Lecture series, 12:6315 (R;US) 

Operation Hardtack. Project 6.4. Wave form of 
electromagnetic pulse from nuclear detonations, 12:5100 
(R;US) 


Operation Sandstone. Nuclear explosions. 1948. Scientific 
Director's report of atomic weapon tests. Annex 16, Parts 1 
and 2. Planning and construction. Sandstone report No. 39, 
12:5087 (R;US) 

Fallout 

Operation Sandstone. Nuclear Explosions. 1948. Scientific 
Director's report of atomic weapon tests. Annex 11, Parts 1, 
2, and 3. Thermal effects and decontamination studies. 
Sandstone report No. 32, 12:5075 (R;US) 

Operation Castle. Radiological Safety. Volume 1. Final report, 
12:5136 (R;US) 

Operation Castle. Radiological Safety. Volume 2. Final report, 
12:5137 (R;US) 
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Shielding effectiveness of enclosure shields in a fallout field, 

12:5058 (R;US) 
Fission Products 

Operation sandstone. Nuclear explosions. 1948. Appendix B to 
Report Number 10. Fission counting, 12:5089 (R;US) 

Operation Greenhouse. Scientific Director's report of atomic 
weapon tests at Eniwetok, 1951. Annex 6.8. cloud radiation 
field, 12:5068 (R;US) 

Gamma Dosimetry 

Shielding effectiveness of enclosure shields in a fallout field, 

12:5058 (R;US) 
Gamma Radiation 

Operation Hardtack. Project 2.6. Neutron flux from very-high- 

altitude bursts, 12:5116 (R;US) 
Gamma Spectra 

Operation Greenhouse. Scientific Director's report of atomic 
weapon tests at Eniwetok, 1951. Annex 1.5. Neutron 
measurements. Part 2. External neutron- and gamma flux 
measurements by sample activation. Section 1, 12:5104 
(R;US) 

Operation Tumbler Snapper. Report to the Test Director. Test 
of scintillator optical-path technique, 12:5110 (R;US) 

Operation Dominic, Fish Bowl Series. Project Officer’s report 
- Project 2.2. Gamma-radiation measurements, 12:5125 
(R;US) 

Operation Sandstone. Scientific Director’s report of atomic- 
weapon tests at Eniwetok, 1948. Annex 8. Gamma-ray 
measurements. Parts 1, 2, 3, 4, and 5. Sandstone report No. 
29, 12:5126 (R;US) 

Impact Shock 

Scale effects on the behavior of shallow-buried structures and 
criteria for shock effects on ground-supported equipment. 
Technical report, 21 October 1983-31 August 1985, 12:5065 
(R;US) 

Ionizing Radiations 

Operation Crossroads. Effects of an atomic bomb explosion on 
corn seeds. Appendix No. 9 to Final report, 12:5059 (R;US) 

Operation Crossroads. A comparison of the effects of test 
ABLE atomic bomb ionizing radiation and x rays on seeds 
of barley, wheat, and oats. Appendix No. 25 to Final report, 
12:5060 (R;US) 

Measuring Instruments 
Radiological defense. Volume 1, 12:5093 (R;US) 
Measuring Methods 

Operation Sandstone. Nuclear explosions. 1948. Scientific 
Director's report of atomic. weapon tests. Annex 16, Parts 1 
and 2. Planning and construction. Sandstone report No. 39, 
12:5087 (R;US) 

Neutron Dosimetry 

Operation Greenhouse. Scientific Director’s report of atomic- 
weapon tests at Eniwetok, 1951. Annex 2.4. Experimental 
data obtained in the field. Part 1. Dosimetry using mice. Part 
2. Depth dosimetry of unit-density materials. Part 3. 
Biological dosimetry of atomic bombs, using Tradescantia, 
12:5133 (R;US) 

Neutron Flux 

Operation Sandstone. Nuclear explosions. 1948. Scientific 
Director's report of atomic weapon tests. Annex 4, Part 11. 
Neutron absorption measurements di Operation 
Sandstone. Sandstone report No. 19, 12:5081 (R;US) 

Operation Greenhouse. Scientific Director’s report of atomic 
weapon tests at Eniwetok, 1951. Annex 1.5. Neutron 
measurements. Part 2. External neutron- and gamma flux 
measurements by sample activation. Section 1, 12:5104 
(R;US) 

Operation Hardtack. Project 2.6. Neutron flux from very-high- 
altitude bursts, 12:5116 (R;US) 

Operation Dominic, Fish Bowl Series. Project Officer’s report 
- Project 2.2. Gamma-radiation measurements, 12:5125 
(R;US) 

Neutron Spectra 

Operation Greenhouse. Scientific Director's report of atomic 
weapon tests at Eniwetok, 1951. Annex 1.5. Neutron 
measurements. Part 3. High-energy spectrum (time-of-flight 


method), 12:5127 (R:US) 
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Operation Redwing. Project 2.52. Neutron-induced soil 
radioactivity, 12:5139 (R;US) 
Noise 
Teapot, Nevada Test Site, February-May 1955. 
Project 33.2. The effects of noise in blast-resistant shelters, 
12:5091 (R;US) 
Nuclear Fireballs 

Operation Sandstone. Nuclear explosions. 1948. Scientific 
Director's report of atomic weapon tests. Annex 7, Part 1. 
Technical photography. Sandstone report No. 27, 12:5084 
(R;US) 

Operation Greenhouse: Scientific Director’s report of atomic 
weapon tests at Eniwetok, 1951. Annex 1.9. Air drop 
instrumentation. Part 3. Disc camera, 12:5072 (R;US) 

Operation Hardtack. Project 6.5. Radar determination of 
fireball phenomena, 12:5101 (R;US) 

Operation Upshot-Knothole. Project 18.3. Part 2. Low- 
resolution spectroscopy. Report for March-June 1953, 
12:5113 (R;US) 

ion Castle. Project 18.3. High-resolution spectroscopy, 
12:5114 (R;US) 
Operation Hardtack. Project 8.4. Early-time spectra of very- 
high-altitude nuclear detonations, 12:5122 (R;US) 
ion Hardtack. Project 10.1. Report to the Scientific 
Director. Fireball yields, 12:5123 (R;US) 
Photography 

Operation Sandstone. Nuclear explosions. 1948. Scientific 
Director's report of atomic weapon tests. Annex 7, Part 2. 
Technical photography measurements. Sandstone report No. 
28, 12:5085 (R;US) 

Operation Sandstone. Nuclear explosions. 1948. Scientific 
Director's report of atomic weapon tests. Annex 13, Parts 1, 
2, and 3. Studies of miscellaneous phenomena. Sandstone 
report No. 34, 12:5086 (R;US) 

Operation Greenhouse. Scientific Director’s report of atomic- 
weapon tests at Eniwetok, 1951. Annex 8.3. Special radar, 
radio, and photographic studies of weapons effects. Part 1, 2, 
3, and 4, 12:5147 (R;US) 

ion Ivy. Report to the Scientific Director. Documentary 
photography, 12:5134 (R;US) 
Photon Emission 

Operation Greenhouse. Scientific Director’s report of atomic- 
weapon tests at Eniwetok, 1951. Annex 1.9. Air. 
instrumentation. Part 2. Teller-alpha, 12:5130 (R;US) 

Physical Radiation Effects 

Operation Hardtack. Report to the Scientific Director. Report 
of the Commander, Task Group 7.1, 12:5146 (R;US) 

Operation Greenhouse. Scientific Director’s report of atomic- 
weapon tests at Eniwetok, 1951. Annex 8.3. Special radar, 
radio, and photographic studies of weapons effects. Part 1, 2, 
3, and 4, 12:5147 (R;US) 

Operation Sandstone. Nuclear explosions. 1948. Technical 
report of the communications and Electronics Section of the 
Special Staff of the Commander. Sandstone report No. 44, 
12:5150 (R;US) 


Headquarters Joint Task Force Seven. Operation plan number 
3-53, 12:5151 (R;US) 


Laboratory simulation of plasma structure in later-time HANE 
plasmas. Technical report, 19 June 1985-19 February 1986, 
12:5053 (R;US) 

Pressure Effects 

Scale effects on the behavior of shallow-buried structures and 
criteria for shock effects on ground-supported equipment. 
Technical report, 21 October 1983-31 August 1985, 12:5065 
(R;US) 

Pressure 


Gradients 

Operation Greenhouse. Scientific Director's report of atomic 
weapon tests at Eniwetok, 1951. Annex 8.2B. Interferometer 
gauge pressure-time measurements, 12:5067 (R;US) 

Prompt Gamma Radiation 

Operation Greenhouse. Scientific Director’s report of atomic 
weapon tests at Eniwetok, 1951. Annex 1.1. Prompt-gamma- 
ray measurements. Part 3. The measurement of transit time, 
12:5069 (R;US) 


NUCLEAR EXPLOSIONS 
Shock Waves 


Greenhouse. Scientific Director's report of atomic 
weapon tests at Eniwetok, 1951. Annex 1.1. Prompt-gamma- 
fay measurements. Part 2. Prompt-gamma-ray intensity as a 
function of time, 12:5103 (R;US) 

Radiation Hazards 

Discussion of radiological hazards associated with a continental 
test site for atomic bombs: based on notes of meetings held 
at Los Alamos 1 August 1950, 12:5145 (R;US) 

Radiation Protection 

Radiological defense. Volume 2. The principles of military 

defense against atomic weapons, 12:5094 (R;US) 
Radioactive Clouds 

Operation Greenhouse. Scientific Director's report of atomic 
weapon tests at Eniwetok, 1951. Annex 6.8. cloud radiation 
field, 12:5068 (R;US) 

Operation Sandstone. Scientific meteorological information, 
12:5098 (R;US) 

Operation Hardtack. Project 2.8. Fallout measurements by 
aircraft and rocket sampling, 12:5099 (R;US) 

Operation Greenhouse. Scientific Director’s report of atomic 
weapon tests at Eniwetok, 1951. Annex 6.6. Evaluation of 
filter material, 12:5108 (R;US) 

Hardtack. Project 6.6. X-band radar determination 
of nuclear-cloud parameters, 12:5119 (R;US) 

Operation Greenhouse. Scientific Director’s report of atomic- 
weapon tests at Eniwetok, 1951. Annex 2.4. Experimental 
data obtained in the field. Part 1. Dosimetry using mice. Part 
2. Depth dosimetry of unit-density materials. Part 3. 
Biological dosimetry of atomic bombs, using Tradescantia, 
12:5133 (R;US) 

ion Castle. Radiological Safety. Volume 1. Final report, 
12:5136 (R;US) 

Operation Greenhouse. Scientific Director’s report of atomic- 
weapon tests at Eniwetok, 1951. Annex 4.1. Cloud studies. 
Part 1. Cloud physics. Part 2. Development of the atomic 
cloud. Part 3. Cloud-tracking photography, 12:5106 (R;US) 

Radioactive Materials 
ion Castle. Radiological Safety. Volume 2. Final report, 
12:5137 (R;US) 
Radioactivity 
Radiological defense. Volume 1, 12:5093 (R;US) 
Shock Waves 

Operation Sandstone. Nuclear explosions. 1948. Scientific 
Director's report of atomic weapon tests. Annex 5, Part 4. 
Blast--airplane shock-wave measurements. Sandstone report 
No. 23, 12:5082 (R;US) 

Operation Sandstone. Nuclear explosions. 1948. Scientific 
Director's report of atomic weapon tests. Annex 7, Part 1. 
Technical photography. Sandstone report No. 27, 12:5084 
(R;US) 

Operation Greenhouse. Scientific Director’s report of atomic 
weapon tests at Eniwetok, 1951. Annex 1.6. Blast 
measurements. Part 5. Measurement of density, temperature, 
and material velocity in an air shock produced by a nuclear 
explosion, 12:5105 (R;US) 

Operation Sandstone. Nuclear explosions--1948. Annex 5. Part 
3. Blast measurement of pressure as a function of time. 
Sandstone report No. 22, 12:5111 (R;US) 

Operation Greenhouse. Scientific Director’s report of atomic- 
weapon tests at Eniwetok, 1951. Annex 1.6. Blast 
measurements. Part 2. Free-air peak-pressure measurements. 
Section 2. Telemetering from moored balloons, 12:5128 
(R;US) 

Operation Greenhouse. Scientific Director's report of atomic- 
weapon tests at Eniwetok, 1951. Annex 1.6. Blast 
measurements. Part 4. Pressure-time measurements in the 
Mach region. Sections 1 and 2, 12:5129 (R;US) 

Operation Ivy. Project 6.2. Report to the Scientific Director. 
Blast-wave mass-motion measurements, 12:5135 (R;US) 

Operation Redwing. Project 1.10. Blast over vegetated and 
cleared areas, 12:5138 (R;US) 

Operation Greenhouse. Scientific Director's report of atomic- 
weapon tests at Eniwetok, 1951. Annex 4.2. Measurement of 
surface-air movements associated with atomic blasts, 12:5107 
(R;US) 





NUCLEAR EXPLOSIONS 
Simulation 


Simulation 

Development of instrumentation to measure sound speed and 
flow direction in dusty flow fields. Technical report, 1 
October 1984-30 September 1985, 12:6313 (R;US) 

Kachina test series: Dynamic Arch Test Three (dat-3) analysis 
report. Final report, September 1982-September 1983, 
12:5054 (R;US) 

Laboratory simulation of plasma structure in later-time HANE 
plasmas. Technical report, 19 June 1985-19 February 1986, 
12:5053 (R;US) 

Optical properties and aerodynamic drag characteristics of 
blow-off particulates. Technical report, 15 June 1984-31 July 
1985, 12:5052 (R;US) 


Spectroscopy 
Operation Upshot-Knothole. Project 18.3. Part 2. Low- 
resolution spectroscopy. Report for March-June 1953, 
12:5113 (R;US) 
Operation Castle. Project 18.3. High-resolution spectroscopy, 
12:5114 (R;US) 
Surface Explosions 
Operation Hardtack. Project 2.8. Fallout measurements by 
aircraft and rocket sampling, 12:5099 (R;US) 
Thermal Radiation 
Operation Hardtack. Project 8.8. Thermal radiation from low- 
yield nuclear bursts. Report for April-October 1958, 12:5102 
(R;US) 
Operation Hardtack. Report to the Scientific Director. Power- 
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NUCLEAR POWER PLANTS 
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L Codes 
LAVA: A conceptual 
assessment, 12:3572 (J;US) 
Nuclear Materials Diversion 
Attractiveness to theft or diversion as a consideration in the 
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Technology transfer: Insider protection workshop, 12:3562 
G;US) 

The Safeguards Evaluation Method for evaluating vulnerability 
to insider threats, 12:3553 (J;US) 

The Structured Assessment Approach: A microcomputer-based 
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Surveillance 
Future role of AI/Robotics in physical security, 12:3578 (J;US) 
Quality assurance procedures for the IAEA Department of 
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Man-Machine Systems 

A materials accounting system for an IBM PC, 12:3429 (J;US) 

Advances in software development for intelligent interfaces for 
alarm and emergency management consoles, 12:3579 (J;US) 
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Development of a self-navigating mobile interior robot 
application as a security guard/sentry, 12:3577 (J;US) 

Future role of AI/Robotics in physical security, 12:3578 (J;US) 

S Codes 

Nuclear material control and accounting by process simulation 

with smalltalk, 12:3580 (J;US) 





Standards 
Lessons learned in streamlining the preparation of SNM 
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of mesonic and dibaryonic excitations in 7 NN systems, 
12:6042 (R;US) 
NUCLEAR REACTIONS 


See also HEAVY ION FUSION REACTIONS 
INCOMPLETE FUSION REACTIONS 


Nuclear Data Collections 
Recent References May through August 1986, 12:5973 (J;US) 
NUCLEAR SAFETY 
See RADIATION PROTECTION 
NUCLEAR SPIN RESONANCE 
See NUCLEAR MAGNETIC RESONANCE 
NUCLEAR STRUCTURE 
Exotic nuclear structures and decays: new nuclear collective 
phenomena, 12:5968 (R;US) 
High Spin States 
Fermion dynamical symmetry model for high-spin physics, 
12:6036 (J;NL) 
NUCLEAR THEORY 
Coordinated Research Programs 
[Lyon University] annual report 1983, 12:5972 (R;FR;In 
French) 
NUCLEAR WASTE POLICY ACTS 
Implementation 
Institutional interactions in developing a transportation system 
under the Nuclear Waste Policy Act, 12:3450 (J;US) 
Low-level waste injury: liability, insurance, and 
indemnification, 12:3996 (J;US) 
Monitored retrievable storage: A status report, 12:3510 
(BA;US) 
The need for and feasibility of monitored retrievable storage, 
12:3511 (BA;US) 
NUCLEAR WASTES 
See RADIOACTIVE WASTES 
NUCLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 
NUCLEAR WEAPONS 
Arms Control 
Restricting production of fissionable material as an arms 
control measure: an updated historical overview, 12:5152 
(R;US) 


A three-level approach to quality programs for research, 
development, and production, 12:3581 (J;US) 
Fabrication 
A three-level approach to quality programs for research, 
development, and production, 12:3581 (J;US) 
Test Facilities 
Sandstone. Nuclear explosions. 1948. Scientific 
Director's report of atomic weapon tests. Annex 2, Part 2, 


Volume 2. Operation Sandstone measurements by NRL. 
Sandstone report No. 12, September 1947-September 1948, 
12:5076 (R;US) 


Operation Sandstone. Nuclear explosions. 1948. Scientific 
Director's report of atomic weapon tests. Annex 2, Part 3, 
Volume 3. Operation Sandstone measurements by NRL. 
Sandstone report no. 13, September 1947-September 1948, 
12:5077 (R;US) 

Testing 

Headquarters Joint Task Force Seven. Operation plan number 
3-53, 12: 5151 (R;US) 

Sandstone. Nuclear explosions. 1948. Scientific 
Director's report of atomic weapon tests. Annex 3, Part 2. 
Addenda to Part 1. Operation sandstone report by Groups 
LAJ - 4B LAJ - 12A. Sandstone report No. 16, 12:5079 
(R;US) 





Operation Sandstone. Nuclear explosions. 1948. Scientific 
Director's report of atomic weapon tests. Annex 3. Part 3. 
Addenda to Part 1. Operation Sandstone report by Groups 
LAJ - 4B, LAJ - 12A. Sandstone report No. 17, 12:5080 
(R;US) 

ion Buster. Final report, 12:5109 (R;US) 
NUCLEATE BOILING 
See also DEPARTURE NUCLEATE BOILING 
Heat Transfer 

Evaporation of a water droplet deposited on a hot high 

thermal conductivity solid surface, 12:4656 (R;US) 
NUCLEBRAS 
Nuclear Industry 

Contribution of NUCLEN for implantating quality assurance 
systems in the Brazilian industry, 12:3943 (RA;BR;In 
Portuguese) 

NUCLEI 
See also DEFORMED NUCLEI 
HYPERNUCLEI 
INTERMEDIATE MASS NUCLEI 


ISOMERIC NUCLEI 
LIGHT NUCLEI 


Eta Mesons 
ae for the existence of eta-mesic nucleus, 12:6050 (J;US) 
Nuclear Data Collections 
Recent References May through August 1986, 12:5973 (J;US) 
NUCLEON REACTIONS 


See also NEUTRON REACTIONS 
PROTON REACTIONS 


Optical Models 
Pauli distortion effect on the first-order optical potential, 
12:6054 (J;US) 
NUCLEON-NUCLEON INTERACTIONS 
See also PROTON-NUCLEON INTERACTIONS 
Interaction Range 
Search for long range interactions at highly relativistic 
velocities, 12:5897 (J;NL) 
Lorentz Invariance 
Relativistic scattering for Dirac particles: Structure, 
symmetries, and reconstruction, 12:5938 (J;US) 
Nuclear Reaction Kinetics 
Theory of mesonic and dibaryonic excitations in 7NN systems, 
12:6042 (R;US) 
Particle Production 
Importance of quark interchange in pion production via 
nucleon-nucleon scattering, 12:5937 (J;US) 
NUCLEON-NUCLEON POTENTIAL 
Interaction Range 
Search for long range interactions at highly relativistic 
velocities, 12:5897 (J;NL) 
NUCLEONS 


See also NEUTRONS 
PROTONS 


Calculation of atmospheric neutrino-induced backgrounds in a 
nucleon-decay search, 12:5891 (J;US) 

K-meson production by v/sub ./-deuterium reactions near 
threshold: Implications for nucleon-decay searches, 12:5885 
G;US) 

Interactions 
Fock exchange in meson theories of nuclei, 12:6047 (R;US) 
Three-Body Problem 

Relativistic particle quantum dynamics and three-body forces 

in the three-nucleon system, 12:6043 (R;US) 
NUCLEOTIDES 


Inhibition of malignant transformation in vitro by inhibitors of 
poly(ADP-ribose) synthesis, 12:5617 (J;US) 
NUMERICAL ANALYSIS 
Advances in numerical and applied mathematics, 12:5861 


For the procedure only. 
See also FINITE DIFFERENCE METHOD 
FINITE ELEMENT METHOD 
P Codes 
Polynomial preconditioning of symmetric indefinite systems, 
12:6352 (R;US) 


Research 
Research in mathematics and computer science at Argonne, 
April 1, 1985-June 30, 1986, 12:6332 (R;US) 
NYLON 
Cracks 
Thermodynamic characterization of microcrack dependent 
material response properties, 12:4242 (R;US) 
Deformation 
Thermodynamic characterization of microcrack dependent 
material response properties, 12:4242 (R;US) 
NYMPHS 
See LARVAE 


Oo 


OAK RIDGE GASEOUS DIFFUSION PLANT 
See ORGDP 
OAK RIDGE NATIONAL LABORATORY 
See ORNL 
OAK RIDGE RESEARCH REACTOR 
See ORR REACTOR 
OAK RIDGE RESERVATION 
Radioactive Waste Management 
Waste management systems model for energy systems sites on 
the Oak Ridge Reservation, 12:3459 (R;US) 
OBESITY 
See METABOLIC DISEASES 
OCCLUSION COMPLEXES 
See CLATHRATES 
OCCUPATIONAL SAFETY 

Collection of data and information the procedures for 
minimizing employee exposure to toxic chemical releases, 
12:5581 (R;US) 

Health-hazard evaluation report HETA-86-087-1686, Tac 
Radiator, Minot, North Dakota, 12:5201 (R;US) 

Health-hazard evaluation report HETA 83-391-1683, 
Continental Coffee Products Company, Houston, Texas, 
12:5209 (R;US) 

In-depth survey report: modified control technology for 
ethylene oxide sterilization in hospitals at Community 
Medcenter Hospital, Marion, Ohio, 12:5207 (R;US) 

Industrial-hygiene survey report and personnel records system 
evaluation of E. R. Carpenter, Inc., Richmond, Virginia, 
12:5206 (R;US) 

Industry-wide studies report of an industrial-hygiene survey at 
St. Elizabeth Medical Center, Dayton, Ohio (Ethylene 
oxide), 12:5186 (R;US) 

Industry-wide studies report of walk-through survey of 
American Cyanamid Plant, Fortier Plant, Westwego, 
Louisana, 12:5579 (R;US) 

Industry-wide studies report of an in-depth industrial hygiene 
survey: Micro-Biotrol, Chicago, Illinois (Ethylene oxide 
exposure), 12:5580 (R;US) 

Industry-wide studies report of walk-through survey of the 
Kendall Company, Franklin, Kentucky, 12:5202 (R;US) 

Industry-wide studies report of an industrial-hygiene survey at 
the Clermont Sun, Batavia, Ohio, 12:5208 (R;US) 

Occupational and environmental health guidelines for the 
evaluation and control of asbestos exposure. Technical guide, 
12:5164 (R;US) 

Preliminary survey report: control technology for filling of 
containers at Central Soya, Marion, Ohio, 12:5184 (R;US) 

Preliminary survey report: evaluation of brake-drum service 
conirols at Louisville Gas and Electric Company, Louisville, 
Kentucky, 12:5187 (R;US) 

OCEAN THERMAL ENERGY CONVERSION 


Federal Ocean Energy Technology program summary for 
fiscal years 1984 and 1985, 12:3655 (R;US) 
Research Programs 
Federal Ocean Energy Technology program summary for 
fiscal years 1984 and 1985, 12:3655 (R;US) 








OCEAN THERMAL POWER PLANTS 
Planning 


OCEAN THERMAL POWER PLANTS 
Planning 
Federal Ocean Energy Technology program summary for 
fiscal years 1984 and 1985, 12:3655 (R;US) 
Research Programs 
Federal Ocean Energy Technology program summary for 
fiscal years 1984 and 1985, 12:3655 (R;US) 


See SEAS 
ODOCOILEUS 
See DEER 
OFFICE BUILDINGS 
Air 

Remote load control of large centrifugal chillers, 12:4106 
(RA;US) 

Space HVAC Systems 

Exhaust air windows and hollow core slabs as a part of the 
space HVAC-system in an office building, 12:4147 (R;FI;In 
Finnish) 

Ventilation 

Exhaust air windows and hollow core slabs as a part of the 
space HVAC-system in an office building, 12:4147 (R;FI;In 
Finnish) 

OFFSHORE DRILLING 
Environmental Impacts 

Assessment of long-term changes in biological communities of 
the Santa Maria Basin and Western Santa Barbara Channel - 
Phase 1. Volume 1. Executive summary. Final report, 1984- 
1986, 12:5319 (R;US) 

Assessment of long-term changes in biological communities of 
the Santa Maria Basin and Western Santa Barbara Channel - 
Phase 1. Volume 2. Synthesis of findings. Final report, 1984- 
1986, 12:5346 (R;US) 

OFFSHORE OPERATIONS 
Data Analysis 

Gas generation from subducted sediment along the eastern 

Aleutian Trench (Alaska), 12:3397 (RA;US) 
Environmental Impact Statements 

Proposed oil and gas Lease Sales 110 and 112, Gulf of Mexico 
OCS region. Final environmental impact statement, 12:3386 
(R;US) 

Information Systems 

Arctic and offshore research (AORIS), 12:6385 (RA;US) 

Development of an arctic and offshore research information 
system (AORIS), 12:6387 (RA;US) 

METC data system: a resource extraction data base to support 
the gas hydrates, arctic/offshore, and deep source gas 
programs, 12:6388 (RA;US) 

Risk Assessment 

Development of quantitative information on arctic sea ice and 
ice island movement, thickness, and mechanical properties: 
ice island production and movement (Ice island hazards), 
12:6386 (RA;US) 

OFFSHORE PLATFORMS 
Includes gravity or fixed, floating, and towed platforms. 
Hazards 


Seafloor measurement of seismic activity, 12:4681 (RA;US) 
Mechanical Vibrations 
Calculation of non-linear drift forces and torques on compact 
offshore structures of any shape, 12:4683 (R;DE;In German) 
Wave Forces 
Calculation of non-linear drift forces and torques on compact 
offshore structures of any shape, 12:4683 (R;DE;In German) 
OIL SAND DEPOSITS 
In-Situ Processing 
Chemical and physical parameters necessary for the 
interpretation of in situ, thermal recovery of tar sand 
deposits, 12:3417 (R;US) 
OIL SAND OILS 
See BITUMENS 
OIL SANDS 
In-Situ Combustion 
Numerical model for thermal recovery processes in tar sand: 
description and application, 12:3416 (R;US) 
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Pyrolytic Gases 
Chemical and physical parameters necessary for the 
interpretation of in situ, thermal recovery of tar sand 
deposits, 12:3417 (R;US) 
Steam Injection 
Characterization of two commercial tar sand process waters, 
12:3422 (R;US) 
OIL SHALE PROCESSING PLANTS 
Spent Shales 
Control of sulfur emissions from oil-shale retorting using spent- 
shale absorption, 12:3423 (R;US) 
OIL SHALE WASTE WATER 


See OIL SHALES 
WASTE WATER 


OIL SHALES 
See also BLACK SHALES 


Explosive 
Numerical modeling of oil shale fragmentation experiments, 
12:3415 (J;US) 
Obstacles encountered in VMIS retort blasting, 12:3419 (J;US) 
Occidental’s modified in situ fracturing technology and results, 
12:3420 (J;US) 


Numerical modeling of oil shale fragmentation experiments, 
12:3415 (J;US) 
Obstacles encountered in VMIS retort blasting, 12:3419 (J;US) 
Modified In-Situ Processes 
Obstacles encountered in VMIS retort blasting, 12:3419 (J;US) 
Occidental’s modified in situ fracturing technology and results, 
12:3420 G;US) 
Research Programs 
Lawrence Livermore National Laboratory oil shale project 
review: METC second annual oil shale contractors meeting, 
12:3418 (R;US) 
Retorting 
Lawrence Livermore National Laboratory oil shale project 
review: METC second annual oil shale contractors meeting, 
12:3418 (R;US) 
Waste Processing 
Solubility relationships and mineral transformations associated 
with recarbonation of retorted shales, 12:3424 (J;US) 
OIL SPILL FINGERPRINTING 


See OIL SPILLS 
PATTERN RECOGNITION 


OIL SPILLS 
Chemical Analysis 
Studies on identification of spilled oils in environment (report 
of the Government Industrial Research Institute, Osaka, No. 
367), 12:3387 (R;US) 
Remote Sensing 
Application of a forward looking thermal scanner for detecting 
and monitoring oil spills, 12:3384 (RA;US) 
United State Coast Guard acquisition of remote sensing 
capability for ocean surveillance, 12:3383 (RA;US) 
OIL WELLS 
Acoustic Measurements 
Estimation of in-situ stresses from ultrasonic measurements, 
12:3369 (J;US) 
Caustic Flooding 
Surfactant-enhanced bicarbonate flooding. Final report, 
12:3368 (R;US) 
Stimulation 
Rock mechanics effects observed subsequent to multiple 
fracturing of wellbores, 12:3370 (BA;US) 
Gas Injection 


[Review of MBB/W31S MER package]. Task assignment No. 
005. Part 3, 12:3365 (R;US) 

[Review of MBB/W31S MER package]. Task assignment No. 
005. Part 1, 12:3363 (R;US) 

Task assignment 005. Review of MBB/W31S MER package. 
Part 2, 12:3364 (R;US) 

Production 

[Review of MBB/W31S MER package]. Task assignment No. 
005. Part 3, 12:3365 (R;US) 

[Review of MBB/W31S MER package]. Task assignment No. 
005. Part 1, 12:3363 (R;US) 
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Task assignment 005. Review of MBB/W31S MER package. 
Part 2, 12:3364 (R;US) 
Stress Analysis 
imation of in-situ stresses from ultrasonic measurements, 
12:3369 (J;US) 


aterflooding 
[Review of MBB/W31S MER package]. Task assignment No. 
005. Part 3, 12:3365 (R;US) 
[Review of MBB/W31S MER package]. Task assignment No. 
005. Part 1, 12:3363 (R;US) 
Task assignment 005. Review of MBB/W31S MER package. 
Part 2, 12:3364 (R;US) 
OLIGONUCLEOTIDES 
Conformational Changes 
T emperature-dependent reversible transition of poly(dCdG) x 
poly(dCdG) in ethanolic and methanolic solutions, 12:5448 
G;US) 
ONCOGENIC TRANSFORMATIONS 
Inhibition 
Inhibition of malignant transformation in vitro by inhibitors of 
poly(ADP-ribose) synthesis, 12:5617 (J;US) 


Inhibition of malignant transformation in vitro by inhibitors of 
poly(ADP-ribose) synthesis, 12:5617 (J;US) 
ONDULATOR RADIATION 
Angular Distribution 
Angular distribution of undulator power for an arbitrary 
deflection parameter K, 12:4823 (J;NL) 
ONE-DIMENSIONAL CALCULATIONS 
Computer Calculations 


Development of calculation method for one-dimensional 
kinetic analysis in fission reactors, including feedback effects, 
12:3830 (RA;BR;In Portuguese) 
ON-LINE COMPUTERS 
See COMPUTERS 
ON-LINE SYSTEMS 
ON-LINE SYSTEMS 
Control Equipment 
Equipment line-up developed for structuring programmed 
digital systems important to safety, 12:3871 (RA;XA;In 
French and English) 
Electronic Equipment 
COMPRESS - a computerized reactor safety system, 12:3956 
(RA;XA) 


Review of EWICS TC7 and an outline of its projected 
forward programme, 12:3878 (RA;XA) 


Achievement and assessment of safety in systems containing 
software, 12:3961 (RA;XA) 
Nuclear power plant monitoring and control system software: 
verification and validation, 12:3876 (RA;XA) 
Quality Assurance 
Review of EWICS TC7 and an outline of its projected 
forward programme, 12:3878 (RA;XA) 


Digital control application for the Advanced Boiling Water 
Reactor, 12:3870 (RA;XA) 

Review of EWICS TC7 and an outline of its projected 
forward programme, 12:3878 (RA;XA) 


COMPRESS - a computerized reactor safety system, 12:3956 

(RA;XA) 
Standardization 

Digital control application for the Advanced Boiling Water 
Reactor, 12:3870 (RA;XA) 

Equipment line-up developed for structuring programmed 
digital systems important to safety, 12:3871 TRA:XA‘In 
French and English) 

ONTARIO 
Remote Sensing 

Quantitative relationship between Landsat-derived linears and 
occurrence of gold in the Timmins-Kirkland Lake Area, 
Ontario, 12:5678 (RA;US) 

OPERATION (REACTOR) 
See REACTOR OPERATION 


ORGANIC ACIDS 


OPTICAL EQUIPMENT 
Design 
A multi-GHz multi-channel photonic analog data recording 
system, 12:5049 (BA;US) 
Two-axis closed-looped piezoelectric image stabilizer, 12:5048 
(BA;US) 
Operation 
Pulse stretching in a Q-switched ruby laser for bubble chamber 
holography, 12:4600 (J;US) 
Performance 
A multi-GHz multi-channel photonic analog data recording 
system, 12:5049 (BA;US) 
OPTICAL FIBERS 
Effects 
Measurement of large currents with optical fibers, 12:6167 
(BA;US) 
Physical Radiation Effects 
Infrared study of irradiated fluoride optical fibers, 12:4400 


Optical fiber radiation-damage measurements, 12:5040 (R;US) 
OPTICAL FILTERS 
Design 
Iterative for the synthesis of optical-correlation 
filters, 12:6111 (J;US) 
Laser-pumped atomic vapor optical filters, 12:4612 (BA;US) 
Quantum Efficiency 
Laser-pumped atomic vapor optical filters, 12:4612 (BA;US) 
OPTICAL PROPERTIES 
See also SPECTRAL REFLECTANCE 
Calculations 
Computation of the optical p and their first order 
derivatives for multilayer structures, 12:4232 (R;XA) 
OPTICAL PYROMETERS 
Design 
Optical pyrometer to measure turbine blade surface 
temperature, 12:4638 (RA;FR) 
OPTICAL SPECTROMETERS 
Accuracy 


High-resolution coherent anti-stokes Raman spectroscopy 
measurements for combustion diagnostics development, 
12:4549 (BA;US) 

Calibration 

High-resolution spectrometer 

crystals, 12:5045 (J;US) 


High-resolution coherent anti-stokes Raman spectroscopy 
measurements for combustion diagnostics development, 
12:4549 (BA;US) 

High-resolution 
crystals, 12:5045 (J;US) 

Performance Testing 

High-resolution coherent anti-stokes Raman spectroscopy 
measurements for combustion diagnostics development, 
12:4549 (BA;US) 


design using spherically curved 


design using spherically curved 


High-resolution spectrometer 
crystals, 12:5045 (J;US) 
OPTICAL SYSTEMS 


design using spherically curved 


Lie algebraic theory of charged-particle optics and electron 
microscopes, 12:6106 (J;US) 
Cooling 
Applications of heat pipes for high thermal load beam lines, 
12:4930 (J;NL) 
Performance Testing 
Evaluation techniques for X-ray mirrors and systems using 
visible light, 12:4929 (J;NL) 
OPTICALLY THIN PLASMA 
Optically thin plasma emission. Plasma of an arbitrary density, 
12:6120 (R;SU;In Russian) 
ORGANIC ACIDS 
Excluding NUCLEIC ACIDS and NUCLEOTIDES. 


See also CARBOXYLIC ACIDS 
HUMIC ACIDS 








ORGANIC ACIDS 
Energy Losses 


Organic acids can enhance wet limestone flue gas scrubbing, 
12:3330 (R;US) 
ORGANIC ARSENIC COMPOUNDS 
Biodegradation 


Bacterial transformations of and resistances to heavy metals, 
12:5625 (RA;US) 
ORGANIC COMPOUNDS 


ORGANIC ACIDS 

ORGANIC ARSENIC COMPOUNDS 
ORGANIC HALOGEN COMPOUNDS 
ORGANIC MERCURY COMPOUNDS 
ORGANIC NITROGEN COMPOUNDS 
ORGANIC POLYMERS 

ORGANIC SULFUR COMPOUNDS 
ORGANOMETALLIC COMPOUNDS 
PROTEINS 


Chemical Analysis 
Analytical methods for determination of selected principal 
organic hazardous constituents in combustion products, 
12:5191 (R;US) 
Chemical Bonds 
Electron-deficient thallium zintl-metal carbonylate: structure 
and bonding of [Et.N]e[TleFeio(CO)se], 12:4497 (J;US) 
Diffusion 
Subsurface flow and transport of organic chemicals: an 
assessment of current modeling capability and priority 
directions for future research (1987-1995), 12:5376 (R;US) 
Environmental Transport 
Microbial involvement in trace organic removal during rapid 
infiltration recharge of ground water, 12:5397 (BA;US) 


Gelation 
Scattering below the sol-gel transition, 12:4393 (J;US) 
Ground Disposal 


Economic evaluation of low temperature thermal stripping of 
volatile organic compounds from soil. Technical report, 
February-August 1986, 12:5309 (R;US) 

Evaluation of volatilization of hazardous constituents at 
hazardous-waste land-treatment sites. Final report, 12:3382 
(R;US) 

Light Scattering 
Scattering below the sol-gel transition, 12:4393 (J;US) 
Molecular Structure 
Electron-deficient thallium zintl-metal carbonylate: structure 
and bonding of [EtsN]e[TlsFe:0(CO)se], 12:4497 (J;US) 
Polymerization 
Scattering below the sol-gel transition, 12:4393 (J;US) 
Removal 


Microbial involvement in trace organic removal during rapid 
infiltration recharge of ground water, 12:5397 (BA;US) 
ORGANIC COOLED REACTORS 
Failed Element Monitors 
Failed element monitoring in organic cooled nuclear boiler, 
12:3803 (R;SU;In Russian) 
ORGANIC FLUORINE COMPOUNDS 
Particle Tracks 
High energy ion tracks in solids, 12:6076 (RA;JP) 
ORGANIC HALOGEN COMPOUNDS 


See also HALOGENATED AROMATIC HYDROCARBONS 
ORGANIC FLUORINE COMPOUNDS 
Gas 


Analysis of individual halogenated hydrocarbon contaminants, 

12:4444 (RA;XA) 
e Chemical Analysis 

Steps toward developing combined analytical procedures for 
halogenated and other hydrocarbon contaminants, 12:4445 
(RA;XA) 

Synthesis 

Mineralogical, morphological, and microbiological 
characteristics of tubercles in cast iron water mains as 
related to their chemical activity, 12:5392 (BA;US) 

ORGANIC MATTER 

Only for unspecified materials containing chain and ring 
compounds of carbon; if specific organic compounds are studied, 
use descriptors for the compounds. 
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See also PEAT 


Exposure Pathway 
Sources, transport, and degradation of organic matter 
components associated with sedimenting particles in Lake 
Michigan, 12:5385 (BA;US) 


Migration 
Transfer of *4Am and **7Pu between organic biogenic 
particles and sediments, 12:5413 (RA;XA) 
ORGANIC MERCURY COMPOUNDS 
See also METHYLMERCURY 


Bacterial transformations of and resistances to heavy metals, 
12:5625 (RA;US) 
ORGANIC NITROGEN COMPOUNDS 
Excluding PROTEINS, AMINES, ALKALOIDS, AMINO 
ACIDS, NUCLEIC ACIDS, and NUCLEOTIDES. 
See also AMIDES 
PORPHYRINS 
Chemical Preparation 
Electrochemical preparation of hexanitrostilbene (HNS) from 
hexanitrobibenzyl (HNBB) (Hexanitrostilbene (HNS)), 
12:4489 (R;US) 


Electrochemical preparation of hexanitrostilbene (HNS) from 
hexanitrobibenzyl (HNBB) (Hexanitrostilbene (HNS)), 
12:4489 (R;US) 

ORGANIC POLYMERS 
See also POLYESTERS 


POLYETHYLENE GLYCOLS 
POLYVINYLS 


Screening the performance of organic insulators under 
cryogenic neutron irradiation, 12:6277 (BA;US) 
Physical Radiation Effects 
Screening the performance of organic insulators under 
cryogenic neutron irradiation, 12:6277 (BA;US) 
Shear Properties 
Screening the performance of organic insulators under 
cryogenic neutron irradiation, 12:6277 (BA;US) 
ORGANIC SOLVENTS 
Recycling 
Role of solvent properties and light oil characterization. Part 1: 
Solvent properties. Part 2: Characterization of light oils and 
recycle slurry distillates from low-rank coal liquefaction, 
12:3293 (RA;US) 
ORGANIC SULFUR COMPOUNDS 
See also SULFONAMIDES 
THIONAPHTHENES 
THIOPHENE 
THIOPHENOLS 
Lawrence Livermore National Laboratory oil shale project 
review: METC second annual oil shale contractors meeting, 
12:3418 (R;US) 
Catalytic Effects 
Low-rank coal-drying studies. Final report (Dimethyldisulfide), 
12:3345 (R;US) 


Preparation 
Synthesis and structure of the nickel(II) complex of 1,1,1- 
tris(((2-(methylthio)ethy])thio)methyl)ethane, an all-sulfur 
ligand that promotes hexakis(thioether) coordination, 12:4491 
(J;US) 


Properties 
Synthesis and structure of the nickel(II) complex of 1,1,1- 
tris(((2-(methylthio)ethyl)thio)methy])ethane, an all-sulfur 
ligand that promotes hexakis(thioether) coordination, 12:4491 
(J;US) 
Molecular Structure 
Synthesis and structure of the nickel(II) complex of 1,1,1- 
tris(((2-(methylthio)ethyl)thio)methy])ethane, an all-sulfur 
ligand that promotes hexakis(thioether) coordination, 12:4491 
(J;US) 
ORGANIC WASTES 
See also AGRICULTURAL WASTES 
Combustion 


Laboratory evaluation of the solar incinerability of hazardous 
organic wastes. Final report, 12:5315 (R;US) 
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ORGANOMETALLIC COMPOUNDS 
For compounds of metals and semimetals with organic 
compounds, but only when the metal or semimetal is directly 
bound to carbon. 
Catalytic Effects 
Metallacarboranes structurally engineered for the reduction of 
carbon monoxide. Final project report, 12:4484 (R;US) 
Electric Conductivity 
Characterization of polypyrrole/sulfonated metal 
phthalocyanine electrodes, 12:4028 (BA;US) 


Metallacarboranes structurally engineered for the reduction of 
carbon monoxide. Final project report, 12:4484 (R;US) 
ORGDP 
Balances 
A Load-Cell-Based Weighing System for weighing 9.1- and 
12.7-tonne tonne UF/sub 6/ cylinders, 12:3425 (J;US) 
IAEA Safeguards 
A Load-Cell-Based Weighing System for weighing 9.1- and 
12.7-tonne tonne UF/sub 6/ cylinders, 12:3425 (J;US) 


Program 
Process monitoring concepts for safeguards and demonstrations 
at an Oak Ridge National Laboratory test facility, 12:3440 
(J;US) 
Radiation Monitoring 
Improved capabilities for area environmental monitoring at 
Oak Ridge National Laboratory, 12:5241 (R;US) 
Radioactive Waste Disposal 
History of disposal of radioactive wastes into the ground at 
Oak Ridge National Laboratory, 12:3494 (R;US) 
Radioactive Waste Facilities 
Environmental data package for ORNL Solid Waste Storage 
Area Four, the adjacent intermediate-level liquid waste 
transfer line, and the liquid waste pilot pit area, 12:5415 
(R;US) 
Radioactive Waste Storage 
Groundwater monitoring at three Oak Ridge National 
Laboratory inactive waste impoundments: results after one 
year, 12:3528 (R;US) 
Surplus Nuclear Facilities 
ORNL Surplus Facilities Management Program maintenance 
and surveillance plan for fiscal year 1984, 12:3493 (R;US) 
ORNL ISOCHRONOUS CYCLOTRON 
Beam Extraction 
Variable field magnetic extraction channel for ORIC, 12:4851 


Operation 
Oak Ridge Research Reactor quarterly report, April, May, and 
June 1986, 12:3910 (R;US) 
ORSAY CYCLOTRON 
Design 
Preliminary study of a Pabot inflector for axial injection in a 
cyclotron, 12:4804 (R;FR;In French) 
ORSAY SYNCHROTRON 
Amplitudes 


Determination of amplitude and frequency modulations from 
the Orsay synchrocyclotron R.F. voltage. Shape of the 
rotative condenser blades, 12:4803 (R;FR;In French) 

Frequency Modulation 

Determination of amplitude and frequency modulations from 
the Orsay synchrocyclotron R.F. voltage. Shape of the 
rotative condenser blades, 12:4803 (R;FR;In French) 

ORYZA 
See RICE 
OSCILLATIONS (PLASMA) 
See PLASMA WAVES 
OSCILLATORS 
Construction 

Design, construction, and electrical test results of dual phase 
controlled multi-megawatt oscillators for “oscillating field 
current drive” on ZT40M, 12:6268 (BA;US) 


OXYGEN 16 


Design 
Design, construction, and electrical test results of dual phase 
controlled multi-megawatt oscillators for “oscillating field 
current drive” on ZT40M, 12:6268 (BA;US) 
Electrical Testing 
Design, construction, and electrical test results of dual phase 
controlled multi-megawatt oscillators for “oscillating field 
current drive” on ZT40M, 12:6268 (BA;US) 
OSMIUM 193 
Moessbauer Effect 
Moessbauer effects on oriented nuclei, 12:6032 (R;FR;In 
French) 
Oriented Nuclei 
Moessbauer effects on oriented nuclei, 12:6032 (R;FR;In 
French) 
OSWESO NUCLEAR POWER PLANT 
See NINE MILE POINT-2 REACTOR 
OTEC 
See OCEAN THERMAL ENERGY CONVERSION 
OUTER CONTINENTAL SHELF 
See CONTINENTAL SHELF 
OXALIC ACID 
Leaching 
Release of organic chelating agents from solidified 
decontamination wastes, 12:3489 (R;US) 
OXIRANS 
See EPOXIDES 
OXYGEN 
Dissociation 
Theory of molecular dissociation in shocked nitrogen and 
oxygen, 12:4476 (BA;US) 
Electric Conductivity 
Electrical conductivity and equation of state of liquid nitrogen, 
oxygen, benzene, and 1-butene shocked to 60 GPa, 12:5824 
(R;US) 
Mathematical Models 
Theory of molecular dissociation in shocked nitrogen and 
oxygen, 12:4476 (BA;US) 
Neutron Reactions 
Double-differential inclusive hydrogen and helium 
from neutron-induced reactions at 27.4, 39.7, and 60.7 MeV: 
Oxygen and nitrogen, 12:5984 (J;US) 
Oscillator Strengths 
Determination of band oscillator strengths of atmospheric 
molecules from high resolution vacuum ultraviolet cross 
section measurements. Semiannual Status Report, 1 
November 1985-30 April 1986, 12:5161 (R;US) 
Raman Spectroscopy 
CARS spectroscopy of transient species, 12:5837 (BA;US) 
Recombination 
Hydrogen control in the handling, shipping and storage of wet 
radioactive waste, 12:3534 (R;US) 
Rotational States 
CARS spectroscopy of transient species, 12:5837 (BA;US) 
Shock Waves 
Theory of molecular dissociation in shocked nitrogen and 
oxygen, 12:4476 (BA;US) 
Vibrational States 
CARS spectroscopy of transient species, 12:5837 (BA;US) 
OXYGEN 15 
Radiochemistry 
Carbon-11, Nitrogen-13 and Oxygen-15: labelled molecules, 
12:4526 (R;FR) 
Synthesis of radiopharmaceuticals containing short-lived 
radionuclides. Progress report, March 1, 1986-February 28, 
1987, 12:4529 (R;US) 
OXYGEN 16 
Decay 
Kinematic coincidence technique to identify y-decaying highly 
excited states in light nuclei, 12:5988 (R;AU) 
Energy Levels 
Kinematic coincidence technique to identify y-decaying highly 
excited states in light nuclei, 12:5988 (R;AU) 








OXYGEN 16 REACTIONS 
Capture 


OXYGEN 16 REACTIONS 


Role of isospin in the statistical decay of the giant dipole 
resonance built on excited states, 12:5993 (J;NL) 
Heavy Ion Fusion Reactions 
Neutron emission prior to fission, 12:6017 (J;NL) 
OXYGEN 16 TARGET 
Proton Reactions 
Tests of the factorized distorted wave impulse approximation 
for (p,2p) reactions, 12:5985 (J;US) 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN HYDRIDES 
See WATER 
OXYGEN METERS 
Ionic Conductivity 
Development of oxygen sensors at Risoe, 12:4371 (RA;DK;In 
Danish) 


OZONE 
Air Pollution Monitoring 
Ozone measurements near the ground and in the atmosphere in 
the second half-year 1985, 12:5183 (R;DE;In German) 
Biological Effects 
Effect of an ozone injury-retardant chemical on isozyme 
profiles from alfalfa callus in vitro, 12:5642 (R;US) 
on 


Theoretical studies of long-range transport of oxidants (second 
annual report), 12:5193 (R;US) 
Raman Spectroscopy 
CARS spectroscopy of transient species, 12:5837 (BA;US) 
Resource Depletion 
EPA (Environmental Protection Agency) workshop on global 
atmospheric change and EPA planning. Final report, 1 July 
1985-30 June 1986, 12:5222 (R;US) 
Rotational States 
CARS spectroscopy of transient species, 12:5837 (BA;US) 
Synthesis 
Ozone formation in pollutant plumes: a reactive plume model 
with arbitrary crosswind resolution. Final report, 12:5204 
(R;US) 
Vibrational States 
CARS spectroscopy of transient species, 12:5837 (BA;US) 


P CODES 
Evaluation of the aspiration rate of hydrogen from a waste 
drum (PERM code), 12:3468 (R;US) 
Polynomial preconditioning of symmetric indefinite systems, 
12:6352 (R;US) 
PACIFIC NORTHWEST LABORATORIES 
See BATTELLE PACIFIC NORTHWEST LABORATORIES 
PACKAGING RULES 
Including Labelling. 


Directory of certificates of compliance for radioactive 
materials packages. Summary report of NRC approved 
packages. Volume 1. Revision 9, 12:3444 (R;US) 

Directory of certificates of compliance for radioactive 
materials packages. Certificates of compliance. Volume 2. 
Revision 9, 12:3445 (R;US) 

Directory of certificates of compliance for radioactive 
materials packages. Summary report of NRC approved 
quality assurance programs for radioactive material 
packages. Volume 3, Revision 6, 12:3446 (R;US) 

PADUCAH PLANT 
Cooling Towers 

Restoration and repair of 30-year old cooling towers at the 

Paducah Gaseous Diffusion Plant, phase I, 12:3427 (B;US) 
PAH 
See POLYCYCLIC AROMATIC HYDROCARBONS 
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PALLADIUM 
Corrosion 

Corrosion of metals in marine environments -- a state-of-the-art 
report, 12:4247 (R;US) 

Palladium/hydrogen membrane electrode for high- 
temperature/high-pressure aqueous solutions, 12:4346 
(BA;US) 

Elasticity 

Localized phonon modes in Fe/Pd multilayers, 12:4270 (R;US) 
Phonons 

Localized phonon modes in Fe/Pd multilayers, 12:4270 (R;US) 
X-Ray Spectra 

Brightness and duration of x-ray line sources irradiated with 
intense 0.53-ym laser light at 60 and 120 ps pulse width, 
12:6147 (J;US) 

PALLADIUM ALLOYS 
Materials Testing 

Study on a multi-component palladium alloy membrane for the 
fusion fuel cycle. Material test-II: hydrogen solubility, *He 
release characteristics, 12:6254 (R;JP;In Japanese) 

PALLADIUM OXIDES 
Phase Diagrams 

Thermochemical properties of group IVB and VB transition 
metal alloys with platinum group metals: acid-base 
stabilization, 12:4292 (R;US) 

PAPER CHROMATOGRAPHY 
See CHROMATOGRAPHY 
PAPER INDUSTRY 
Energy Conservation 

Recovery and revalorization of energy from paper industry 
wastes by high temperature heat pump, 12:4186 (R;FR;In 
French) 

Energy Efficiency 
High density cleaning of waste paper feedstock for paper 
board manufacture. A demonstration project at Thames 
Board Ltd., Purfleet (GB), 12:4184 (R;GB) 

Use of landfill gas as a replacement fuel in a water-tube boiler. 

A demonstration at Thames Board Ltd. , 12:3605 (R;GB) 
Fuel Substitution 

Use of landfill gas as a replacement fuel in a water-tube boiler. 

A demonstration at Thames Board Ltd. , 12:3605 (R;GB) 
Gas Fuels 

Use of landfill gas as a replacement fuel in a water-tube boiler. 

A demonstration at Thames Board Ltd. , 12:3605 (R;GB) 
PARABOLIC TROUGH COLLECTORS 
Performance 
Ingelstad - a solar heating plant with seasonal storage, 12:3681 
(RA;DK) 
PARAFFINS 
See ALKANES 
PARAGENES 
See PLASMIDS 
PARAGUAY 
Energy Policy 
Paraguay - energy situation 1984, 12:4035 (R;DE;In German) 
Energy Supplies 
Paraguay - energy situation 1984, 12:4035 (R;DE;In German) 
PARALLEL PROCESSING 
Algorithms 





Parallel matrix computations. Interim report, April 1985-April 
1986, 12:6328 (R;US) 
Parallel-tree contraction and its application. Technical report, 
12:6331 (R;US) 
Processor self-scheduling for multiple-nested parallel loops, 
12:6336 (R;US) 
Computer Architecture 
Compile-time partitioning and scheduling of parallel programs. 
Extended summary, 12:6327 (R;US) 
Rewrite Rule Machine. Progress report, 12:6330 (R;US) 
Template matching on parallel architectures, 12:6329 (R;US) 
Computerized Simulation 
Input/output speed-up in tightly-coupled multiprocessors, 
12:6354 (R;US) 
LISP 
Compiling Lisp for evaluation on a tightly coupled 
multiprocessor, 12:6339 (R;US) 
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Performance Testing 


Input/output speed-up in tightly-coupled multiprocessors, 
12:6354 (R;US) 


Languages 
Application of Ada higher-order language to guidance and 


control. Lecture series, 12:6316 (R;US) 
Compile-time partitioning and scheduling of parallel programs. 
Extended summary, 12:6327 (R;US) 
Programs 


Research in mathematics and computer science at Argonne, 
April 1, 1985-June 30, 1986, 12:6332 (R;US) 
Task Scheduling 
Increasing processor utilization during parallel computation 
rundown, 12:6372 (R;US) 
Uses 
Parallel processing a hydrodynamics shock wave problem 
using the independent time step method, 12: 3867 (BA;US) 
PARAMAGNETIC RESONANCE (NUCLEAR) 
See NUCLEAR MAGNETIC RESONANCE 
PARASITES 
DNA 
Different:ation of Leishmania species and strains by analysis of 
restriction endonuclease-produced kinetoplast DNA 
fragments and DNA-DNA hybridization with **7P-kDNA 
from type isolates, 12:5438 (RA;XA) 


In vivo tracking of the migration of Strongyloides ratti in the 
rat with selenium-75 labelled third stage larvae (L*), 12:5426 
(RA;XA) 


See eee 12:5463 (RA;XA) 
PARASITIC D 


See also cenaaiiines 
Diagnostic Techniques 
Radiorespirometry, 12:5463 (RA;XA) 
PARATHORMONE 
Radioimmunoassay 

Development of amino radioimmuno and terminal-carboxi 
specific methods for the measurement of human 
parathormone (PTHh) in blood serum, 12:5524 (RA;BR;In 
Portuguese) 

Measurement of blood serum PTH by amino radioimmunologic 
and terminal carboxi specific methods in patients with 
chronic renal insufficiency, 12:5526 (RA;BR;In Portuguese) 

Sensibility and specificity of radioimmunologic dosage of 
parathormone (PTH) in the diagnosis of primary 
hyperparathyroidism (HPP), 12:5525 (RA;BR;In Portuguese) 

PARATHYROID GLANDS 
Adenomas 

Some data pre, trans and post-operative, precocious and late, 
of 12 operated cases of hyperparathyroidism in the ‘Hospital 
do Servidor Publico do Estado de Sao Paulo 
(HSPE)'/Brazil, 12:5495 (RA;BR;In Portuguese) 

Biomedical Radiography 
Primary hyperparathyroidism: clinical and laboratory 
characteristics, 12:5494 (RA;BR;In Portuguese) 
PARTHENOGENESIS 
See REPRODUCTION 
PARTICLE BEAM FUSION ACCELERATOR 


Status of and plans for the PBFA II Facility, 12:6271 (BA;US) 


Applied-B ion diode experiments on PBFA-I, 12:6296 (BA;US) 
PBFA I low inductance magnetically self-insulated voltage 
adder, 12:6297 (BA;US) 
Status of and plans for the PBFA II Facility, 12:6271 (BA;US) 
Power Transmission Lines 
PBFA I low inductance magnetically self-insulated voltage 
adder, 12:6297 (BA;US) 
Proton Sources 
Applied-B ion diode experiments on PBFA-I, 12:6296 (BA;US) 
Reviews 


Status of and plans for the PBFA II Facility, 12:6271 (BA;US) 
PARTICLE BEAMS 
Acceleration 
Radiative and non-radiative electromagnetic fields of 
relativistic accelerated charges, 12:4831 (BA;US) 


Action Integral 
Change in the particle action due to magnetic field 
perturbations in the SSC, 12:4808 (R;US) 
Beam Currents 
A better bound for particle beam currents, 12:4830 (BA;US) 
Brillouin Effect 
A better bound for particle beam currents, 12:4830 (BA;US) 
Electromagnetic Fields 
Radiative and non-radiative electromagnetic fields of 
relativistic accelerated charges, 12:4831 (BA;US) 
Perturbation Theory 
Change in the particle action due to magnetic field 
ions in the SSC, 12:4808 (R;US) 
PARTICLE IDENTIFICATION 
Cherenkov Counters 
Identification of large-transverse-momentum hadrons using a 
ring-imaging Cherenkov counter, 12:5025 (J;NL) 
PARTICLE PRODUCTION 
Diffraction Models 
Diffractive heavy flavor production-including W/sup +-/ and 
Z/sup 0/, 12:5900 (R;US) 
PARTICLE 
Measuring Methods 
Measurements of the size of particles produced by an oil 
burner, 12:4547 (R;FI;In Finnish) 
Oil Burners 
Measurements of the size of particles produced by an oil 
burner, 12:4547 (R;FI;In Finnish) 
PARTICLE TRACKS 
Particle tracks, 12:6066 (RA;US) 
PARTICLE-CORE COUPLING MODEL 
Rotational States 
Fermion d: symmetry model for high-spin physics, 
12:6036 (J;NL) 
PARTICLE-CORE MODEL 
See PARTICLE-CORE COUPLING MODEL 
PARTICLES 
When appropriate use more specific terms listed under 
CHARGED PARTICLES, ELEMENTARY PARTICLES, 
and QUASI PARTICLES. 
See also PARTICULATES 
Light Scattering 
PSI scattering characteristics computed to analyze in-situ 
particle sizing, 12:5838 (BA;US) 
Measuring Methods 
Radiation heat transfer of gases and particles in combustion 
chambers, 12:4546 (R;FI;In Finnish) 
Sizing 
PSI scattering characteristics computed to analyze in-situ 
particle sizing, 12:5838 (BA;US) 
Radiation 


Radiation heat transfer of gases and particles in combustion 
chambers, 12:4546 (R;FI;In Finnish) 
PARTICULATES 
Prior to September 1981, this concept was indexed to 
PARTICLES and AEROSOLS. 


Optical properties and aerodynamic drag characteristics of 
blow-off particulates. Technical report, 15 June 1984-31 July 
1985, 12:5052 (R;US) 

Air Pollution Monitoring 

Indoor air quality study of 40 east Tennessee homes, 12:5229 
(J;GB) 

Local and regional contributions to urban particulate matter. 
Final report, March 1985-June 1986, 12:5203 (R;US) 

Chemical Analysis 

Critical review of open source particulate emission 
measurements: field comparison. Final report, June 1983- 
June 1985, 12:5213 (R;US) 

Optical Properties 

Parametric study of wind generated super-ym particle effects 

in large fires, 12:5237 (J;GB) 
Particle Size 

Optical properties and aerodynamic drag characteristics of 
blow-off particulates. Technical report, 15 June 1984-31 July 
1985, 12:5052 (R;US) 








PARTICULATES 
Particle Size 


Parametric study of wind generated super-ym particle effects 
in large fires, 12:5237 (J;GB) 


Critical review of open source particulate emission 
measurements: field comparison. Final report, June 1983- 
June 1985, 12:5213 (R;US) 


Revised costs and air quality impacts of alternative national 
ambient air quality standards for particulate matter: technical 
support document, 12:5259 (R;US) 

PARTITION CHROMATOGRAPHY 
See CHROMATOGRAPHY 
PASSIVE SOLAR HEATING SYSTEMS 


See also DIRECT GAIN SYSTEMS 
TROMBE WALLS 
WATER WALLS 


Design 
Passive solar design in Norway - an IEA example (IEA Task 
VIII), 12:3658 (RA;DK) 
Solar day care center, 12:3661 (RA;DK) 
Performance 
IEA project Smakkebo - solar low energy dwellings in 
Denmark (IEA Task VIII), 12:3659 (RA;DK) 
PASTURES 
Mapping 
Mapping and evaluation of above-ground phytomass: 
application to permanent pastures, 12:5298 (RA;US) 
Remote Sensing 
Mapping and evaluation of above-ground phytomass: 
application to permanent pastures, 12:5298 (RA;US) 


Bioassay 
Calculation of engaged dose and kinetic analysis of '*"I, 
administrated in patient for evaluating thyroid function, 
12:5485 (RA;BR;In Portuguese) 
Blood Chemistry 
Comparative radiochemical and radio-immunometrical study 
on trophoblast-dependent serum parameters under 
parturition, and radio-immunological detection of pregnancy- 
specific B:-glycoprotein [SP;] in early pregnancy, 12:5568 
(R;DE;In German) 
Radionuclide Kinetics 
Calculation of engaged dose and kinetic analysis of aoe, 
administrated in patient for evaluating thyroid function, 
12:5485 (RA;BR;In Portuguese) 
PATTERN RECOGNITION 
Optical Filters 
Iterative technique for the synthesis of optical-correlation 
filters, 12:6111 (J;US) 
5 PAVEMENTS 


Guidelines for design and construction of recycled asphalt 
mixtures. Interim report, 12:4195 (R;US) 
Bituminous Materials 
Bituminous pavement recycling. Project F-281-1(101) Cowles 
Spur, North. Final report, 12:4197 (R;US) 
PBFA 
See PARTICLE BEAM FUSION ACCELERATOR 
PBX DEVICES 
PBX is essentially the old PDX with a rearrangement of the 
divertor coils. The resultant plasma is "beam-shaped” with a 
goal of 10 percent beta. MHD properties will be studied. 
Pellet Injection 
PBX/TFTR pellet program PPPL, 12:6215 (RA;US) 
Review of pellet injection results PDX and PBX, 12:6192 
(RA;US) 
Plasma Confinement 
High-f plasmas in the PBX tokamak, 12:6157 (J;US) 


See CHLORINATED AROMATIC HYDROCARBONS 
PDX DEVICES 

ECR Heating 

Major results of the Electron Cyclotron Heating experiment in 
the PDX tokamak, 12:6162 (BA;US) 

Pellet Injection 
Review of pellet injection results PDX and PBX, 12:6192 
(RA;US) 
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PEACH BOTTOM-1 REACTOR 
York County, Pennsylvania, USA 
Accidents 


Structured sensitivity analyses using the MAAP 2.0 computer 
code, 12:3928 (R;US) 
PEACH BOTTOM-2 REACTOR 
York County, Pennsylvania, USA 
Reactor Accidents 
Structured sensitivity analyses using the MAAP 2.0 computer 
code, 12:3928 (R;US) 
PEACH BOTTOM-3 REACTOR 
York County, Pennsylvania, USA 
Accidents 


Structured sensitivity analyses using the MAAP 2.0 computer 
code, 12:3928 (R;US) 
PEARL SPAR 
See DOLOMITE 
PEAT 
Combustion 
Dimensioning basics and methods for central heating system 
using indigenous fuels. Guide, for dimensioning, 12:4216 
(R;FI,In Finnish) 
Inventories 
TM vs MSS in operational peatland inventory, 12:5303 
(RA;US) 


Roles of hydrogen and carbon monoxide on the conversions of 
organic solids and their chemical models, 12:3296 (RA;US) 
Pressing 
Internal Rotary Compression press for dewatering peat, 
12:3347 (BA;CA) 
Production 
Safe production and use of domestic fuels. Part 3. Delection of 
smouldering peat fires from mechanical conveyor, 12:3337 
(R;FI;In Finnish) 


Safe production and use of domestic fuels. Part 3. Delection of 
smouldering peat fires from mechanical conveyor, 12:3337 
(R;FI,In Finnish) 

Water Removal 
Internal Rotary Compression press for dewatering peat, 
12:3347 (BA;CA) 
PEATLANDS 
See WETLANDS 
PELLET INJECTION 
International Cooperation 

Joint European Torus task sharing and time schedule, 12:6178 

(RA;US) 
Plasma Simulation 

Revised neutral gas shielding model for pellet ablation - 

combined neutral and plasma shielding, 12:6199 (RA;US) 
Research Programs 

Overview of pellet fueling work at Riso, 12:6208 (RA;US) 

PBX/TFTR pellet program PPPL, 12:6215 (RA;US) 

Pellet injection development at Mitsubishi, 12:6207 (RA;US) 

Work in progress on pellet injectors in Frascati, 12:6206 
(RA;US) 

PELLETS (FUEL) 
See FUEL PELLETS 
PENNING DISCHARGES 
Plasma Density 

Nonuniform density distribution model in an investigation of 
nonneutral electron plasma columns supported by a Penning 
discharge, 12:5869 (D;US) 

PENNSYLVANIA 
Air Quality 

Episodic coincident air quality and precipitation measurements 

in an urban setting, 12:5169 (R;US) 
Remote Sensing 

Effects of sensor advancements on Thematic Mapper data 
classification, 12:5292 (RA;US) 

PENNSYLVANIA STATE UNIVERSITY RESEARCH RE 
See PSTR REACTOR 
PEOPLE 





See HUMAN POPULATIONS 
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PEOPLES REPUBLIC OF CHINA 
See CHINA 
PEPTIDE HORMONES 


See also INSULIN 
PARATHORMONE 
PITUITARY HORMONES 


Substitution of bovine serum albumin by animal gelatin in 
function of labelling protein carrier, 12:5509 (RA;BR;In 
Portuguese) 

PEPTIDE HYDROLASES 

Code number 3.4. 


Isoenzymes 
Multiple forms of calcium-dependent proteinase in crustacean 
muscle, 12:5428 (R;US) 
PERMANENT MAGNETS 
Materials 
Low-cost-alloy magnet 
1984-May 1986, 12:4248 (R;US) 
Rare Earth Alloys 
Anisotropy and microstructure of rare-earth permanent-magnet 
materials. Final report, December 1083-March 1986, 12:4246 
(R;US) 
PERSONNEL 
Studies of groups of persons employed in a particular field of 
endeavor. For studies on individuals in a group see also MAN. 


See also MILITARY PERSONNEL 
REACTOR OPERATORS 


Attitudes 
Motivating industrial employees to actively conserve energy, 
12:4164 (RA;US) 
Behavior 
Motivating industrial employees to actively conserve energy, 
12:4164 (RA;US) 


materials. Final report, May 


Problems of firemen in nuclear era, 12:6392 (RA;BR;In 
Portuguese) 
Fluorine 
Method for fluoride routine determination in urine of personnel 
exposed, by ion selective electrode, 12:5636 (RA;BR;In 
Portuguese) 


National safeguard systems - Inspector formation, 12:3541 
(RA;BR;In Portuguese) 
Monitoring 
Designing physical protection technology for insider 
protection, 12:3552 (J;US) 
Productivity 
Maximizing the team output, 12:6322 (R;US) 
Radiation Doses 


Occupational radiation exposure at commercial nuclear power 
reactors and other facilities, 1984. Seventeenth annual report. 
Volume 6, 12:3979 (R;US) 


Designing physical protection technology for insider 
protection, 12:3552 (J;US) 


National safeguard systems - Inspector formation, 12:3541 
(RA;BR;In Portuguese) 
Screening 
The Safeguards Evaluation Method for evaluating vulnerability 
to insider threats, 12:3553 (J;US) 
Urine 
Method for fluoride routine determination in urine of personnel 
exposed, by ion selective electrode, 12:5636 (RA;BR;In 
Portuguese) 
PERSONNEL DOSIMETRY 
Thermoluminescent Dosemeters 
Thermoluminescent dosemeters reader, 12:5603 (RA;BR;In 
Portuguese) 
PERSONNEL FILM DOSIMETRY 
See PERSONNEL DOSIMETRY 
PERSONNEL MANAGEMENT 
Expert systems for personnel assignment, 12:6321 (R;US) 
PERSONNEL MONITORING 
Thermoluminescent Dosemeters 
Thermoluminescent dosemeters reader, 12:5603 (RA;BR;In 
Portuguese) 


PERU 
Arid Lands 
Assessment of desertification in northwest Peru, 12:5275 
(RA;US) 
PESTICIDES 
Dusts 
Health-hazard evaluation report HETA 83-391-1683, 
Continental Coffee Products Company, Houston, Texas, 
12:5209 (R;US) 
PETROLEUM 
Limited to crude oil; see also COAL LIQUIDS, SHALE OIL, 
etc. 
Biodegradation 
Natural isotope study of trophic enrichment of marine benthic 
communities by petroleum seepage, 12:3388 (J;DE) 
Emulsification 
Surfactant-enhanced bicarbonate flooding. Final report, 
12:3368 (R;US) 


Upgrading of heavy crudes: probable reactions of problem 
components during hydrotreating, 12:3371 (R;US) 
Production 
OCS National Compendium. Outer Continental Shelf Oil and 
Gas information through 1984, 12:3380 (R;US) 
Reserves 
OCS National Compendium. Outer Continental Shelf Oil and 
Gas information through 1984, 12:3380 (R;US) 
Seeps 
Natural isotope study of trophic enrichment of marine benthic 
communities by petroleum seepage, 12:3388 (J;DE) 
Supply and Demand 
Energy forecasts for 1985, 12:3389 (R;US) 
Petroleum Supply Monthly, August 1986, 12:3379 (R;US) 
PETROLEUM DEPOSITS 
See also NAVAL PETROLEUM RESERVE 
Exploitation 
OCS National Compendium. Outer Continental Shelf Oil and 
Gas information through 1984, 12:3380 (R;US) 
Exploration 
OCS National Compendium. Outer Continental Shelf Oil and 
Gas information through 1984, 12:3380 (R;US) 
Leasing 
Atlantic summary/index: January 1985-June 1986, 12:3381 
(R;US) 
OCS National Compendium. Outer Continental Shelf Oil and 
Gas information through 1984, 12:3380 (R;US) 
Proposed oil and gas Lease Sales 110 and 112, Gulf of Mexico 
OCS region. Final environmental impact statement, 12:3386 
(R;US) 
Resource Development 
Proposed oil and gas Lease Sales 110 and 112, Gulf of Mexico 
OCS region. Final environmental impact statement, 12:3386 
(R;US) 
PETROLEUM GEOLOGY 
Remote Sensing 
Remote sensing and subsurface anomalies in the Bresse region 
of France, 12:3361 (RA;US) 
PETROLEUM REFINERIES 
Hazardous Materials 
Evaluation of volatilization of hazardous constituents at 
hazardous-waste land-treatment sites. Final report, 12:3382 
(R;US) 
PETROLEUM STOCKS 
See INVENTORIES 
PETT 
See POSITRON COMPUTED TOMOGRAPHY 
PHARMACEUTICALS 
See DRUGS 
PHASE VELOCITY 
Lorentz Transformations 
De Broglie phase velocity and Lorentz transformations, 
12:6101 (R;SU;In Russian) 








PHENANTHRENE 
Adsorption 


PHENANTHRENE 


Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Third quarterly report, February- 
May 1985, 12:3305 (R;US) 

Adsorption Heat 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Sixth quarterly report, December 
1985-February 1986, 12:3307 (R;US) 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Third quarterly report, February- 
May 1985, 12:3305 (R;US) 


Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Sixth quarterly report, December 
1985-February 1986, 12:3307 (R;US) 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Third quarterly report, February- 
May 1985, 12:3305 (R;US) 

Molecular Weight 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Sixth quarterly report, December 
1985-February 1986, 12:3307 (R;US) 

PHENOL 


Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Third quarterly report, February- 
May 1985, 12:3305 (R;US) 

Adsorption Heat 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Sixth quarterly report, December 
1985-February 1986, 12:3307 (R;US) 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Third quarterly report, February- 
May 1985, 12:3305 (R;US) 


Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Sixth quarterly report, December 
1985-February 1986, 12:3307 (R;US) 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Third quarterly report, February- 
May 1985, 12:3305 (R;US) 

Molecular Weight 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Sixth quarterly report, December 
1985-February 1986, 12:3307 (R;US) 

PHENOLS 
See also CRESOLS 


NAPHTHOLS 
PHENOL 


Land disposal and spill site environments, 12:5312 (RA;US) 
Fluorescence Spectroscopy 
Solid-surface luminescence analysis. Progress report, 1 June 
1983-31 October 1985, 12:4441 (R;US) 


Solid-surface luminescence analysis. Progress report, 1 June 
1983-31 October 1985, 12:4441 (R;US) 
Solvent Extraction 
Study of some wastewater contaminants. Fourth quarterly 


report, June 16-September 15, 1986, 12:5357 (R;US) 
PHENYL ETHER 


Reduction 
Roles of hydrogen and carbon monoxide on the conversions of 
organic solids and their chemical models, 12:3296 (RA;US) 
PHENYLETHYLENE 
See STYRENE 
PHI4-FIELD THEORY 
Potentials 
Fermions and the Gaussian effective potential, 12:5960 (J;US) 
PHONONS 
Hadronic Particle Decay 
Measurement of the coupling constant y —> 37 in the process 
of pion pair production by pions in nuclear Coulomb field, 
12:5880 (RA;SU;In Russian) 
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PHOSPHATE GLASS 
Evaluation 
Evaluation of lead-iron-phosphate glass as a high-level waste 
form, 12:4419 (R;US) 


Evaluation of lead-iron-phosphate glass as a high-level waste 
form, 12:4419 (R;US) 
PHOSPHATES 
For salts only; see also PHOSPHORIC ACID ESTERS. 
See also POTASSIUM PHOSPHATES 
Ecological Concentration 
Nutrient concentrations in ground waters from Bermuda: 
anthropogenic effects, 12:5398 (BA;US) 
Use of airborne multispectral scanner data for quantitative 
water quality study of the Tanshui River, 12:5353 (RA;US) 
Pollution Sources 
Nutrient concentrations in ground waters from Bermuda: 
anthropogenic effects, 12:5398 (BA;US) 
Uptake 
Regulation of decomposition in Alaska tundra and root 
mycorrihizal processes in tundra soils: Progress report, 
12:5306 (R;US) 
PHOSPHINES 
Crystal Structure 
Solid-strate structure and solution equilibria of 
cyano(triethylphosphine)gold(1), 12:4492 (J;US) 


Solid-strate structure and solution equilibria of 
cyano(triethylphosphine)gold(1), 12:4492 (J;US) 
PHOSPHORUS 
Membrane 
Phosphorus transport by the hematotesticular barrier of rat, 
12:5468 (RA;BR;In Portuguese) 
PHOTOCHEMISTRY 
Research Programs 
[Multiprogram radiation laboratory primarily involved in 
radiation chemistry studies]. Quarterly report, July 1- 
September 30, 1986, 12:4520 (R;US) 
PHOTOCONDUCTIVITY 
Time Dependence 
Behaviour of the time-dependence of photoconductivity in a- 
Si:H calculated by the model for the kinetics of the defect 
creation process under illumination, 12:4403 (R;XA) 
PHOTOCONDUCTORS 


Optical efficiency of far-infrared photoconductors, 12:5041 
G;US) 


Optical efficiency of far-infrared photoconductors, 12:5041 
(J;US) 


Optical efficiency of far-infrared photoconductors, 12:5041 
(J;US) 
PHOTODETECTORS 


Optical efficiency of far-infrared photoconductors, 12:5041 
(J;US) 


Optical efficiency of far-infrared photoconductors, 12:5041 
(J;US) 


Optical efficiency of far-infrared photoconductors, 12:5041 
(J;US) 
PHOTODIODES 
Performance 
Development of an alpha detector using photodiodes, 12:4999 
(RA;BR) 
PHOTOELECTROCHEMICAL CELLS 


Addition of DMF to aqueous polysulfide electrolytes: 
Response at Co and Pt RDE, 12:3641 (BA;US) 
PHOTOGRAPHIC EMULSIONS 
Performance 
High-energy x-ray response of photographic films: models and 
measurement, 12:5043 (J;US) 





Performance Testing 
High-energy x-ray response of photographic films: models and 
measurement, 12:5043 (J;US) 
Sensitivity 
High-energy x-ray response of photographic films: models and 
measurement, 12:5043 (J;US) 
PHOTOGRAPHIC FILM DOSEMETERS 


Proposal and verification of digital densitometer- 
microcomputer interface for data colletion, 12:4991 
(RA;BR;In Portuguese) 

PHOTOGRAPHIC FILMS 
Performance 

High-energy x-ray response of photographic films: models and 

measurement, 12:5043 (J;US) 
Performance Testing 

High-energy x-ray response of photographic films: models and 

measurement, 12:5043 (J;US) 
Sensitivity 
High-energy x-ray response of photographic films: models and 
measurement, 12:5043 (J;US) 
PHOTOMAGNETIC EFFECT 
See VISIBLE RADIATION 
PHOTON DETECTION (GAMMA) 
See GAMMA DETECTION 
PHOTON DETECTION (X-RAY) 
See X-RAY DETECTION 
PHOTON EMISSION 
Emission of photons 
Polarization 
Polarization of foil-excited ions, 12:5817 (RA;JP) 
PHOTON TRANSPORT 
Monte Carlo Method 

Efficient procedures for solving integral equations used during 
Monte Carlo photon-electron transport calculations. 
Memorandum report, 12:6059 (R;US) 

S Codes 

SABRINA: an interactive three-dimensional 

mnodeling program for MCNP, 12:6367 (R;US) 
PHOTON-PHOTON INTERACTIONS 
Exclusive Interactions 

Q? dependence of exclusive baryon-antibaryon production in 

photon-photon collisions, 12:5931 (J;US) 


Electron Transfer 
Electrical contact of molecular components in a submicron 
biological structure, 12:3622 (R;US) 
Studies in pho using artificial donors. Final report, 
January 1, 1985-August 31, 1986, 12:3623 (R;US) 
PHOTOSYNTHETIC MEMBRANES 
Plating 
Electrical contact of molecular components in a submicron 
biological structure, 12:3622 (R;US) 
PHOTOSYNTHETIC REACTION CENTERS 
See also CHLOROPHYLL-BINDING PROTEINS 


Spectroscopy 
Photochemical reduction of either of the two 
bacteriopheophytins in bacterial photosynthetic reaction 
centers, 12:3619 (R;US) 
Electron Spin Resonance 
Photochemical reduction of either of the two 
bacteriopheophytins in bacterial photosynthetic reaction 
centers, 12:3619 (R;US) 
Magnetic Resonance 
Relating structure to function in bacterial photoreaction 
centers, 12:3617 (R;US) 
Molecular Structure 
Crystallographic studies of the photosynthetic reaction center 
from R. sphaeroides, 12:3620 (R;US) 


3(P* I ) lifetime as measured by B: field dependent Rydmr 
triplet yield, 12:3618 (R;US) 
PHOTOVOLTAIC POWER PLANTS 


First photovoltaic annual systems symposium: Agenda and 
abstracts, 12:3648 (R;US) 


PHOTOVOLTAIC POWER SUPPLIES 
Construction 
installations, 12:3644 (RA;US) 
Design 


experience 
1 12: 3644 @ RAUS) 

experience of the Solarex Breeder, 
12:3645 5 AUS) 


Meetings 
First photovoltaic annual systems symposium: Agenda and 
abstracts, 12:3648 (R;US) 


from photovoltaic 


from photovoltaic 


Design and operational experience of the Solarex Breeder, 
12:3645 (RA;US) 
PHTHALOCYANINES 
Chemical 
Spectro-electrochemical studies on stacked-ring silicon 
phthalocyanines, 12:4463 (BA;US) 
Electric Conductivity 


Characterization of polypyrrole/sulfonated metal 
phthalocyanine electrodes, 12:4028 (BA;US) 


Properties 
Spectro-electrochemical studies on stacked-ring silicon 
phthalocyanines, 12:4463 (BA;US) 
Optical Properties 
Spectro-electrochemical studies on stacked-ring silicon 
phthalocyanines, 12:4463 (BA;US) 


Spectro-electrochemical studies on stacked-ring silicon 
phthalocyanines, 12:4463 (BA;US) 
PHYSICAL PROTECTION 
Concerning the need for physical protection of facilities, devices, or 
materials from intentional damage or theft, and proposed or 
existing methods for meeting needs. See also PHYSICAL 
PROTECTION DEVICES. 
S Codes 
Creating security system models using SNAP-PC, 12:3548 
(R;US) 
PHYSICAL PROTECTION DEVICES 
See also SECURITY SEALS 


Evaluations 
Vehicle barrier systems, 12:3567 (J;US) 
Simulation 


Computerized 
LAVA: A conceptual framework for automated risk 
assessment, 12:3572 (J;US) 


Design 
ing a major security system installation: Practical lessons 
learned, 12:3558 (J;US) 
Sandia's experience in designing and implementing integrated 
high security physical protection systems, 12:3557 (J;US) 


ing a major security system installation: Practical lessons 
learned, 12:3558 (J;US) 

Sandia's experience in designing and implementing integrated 
high security physical protection systems, 12:3557 (J;US) 
Vehicle barrier systems, 12:3567 (J;US) 

L Codes 
LAVA: A conceptual framework for automated risk 

assessment, 12:3572 (J;US) 


Vehicle barrier systems, 12:3567 (J;US) 
Research Programs 
Sandia's experience in designing and implementing integrated 
high security physical protection systems, 12:3557 (J;US) 
PLANKTON 


Accumulation of radionuclides by marine phytoplankton, 
12:5592 (RA;XA) 
Radionuclide Kinetics 
Accumulation of radionuclides by marine phytoplankton, 
12:5592 (RA;XA) 
PICOLINIC ACID 
Leaching 
Release of organic chelating agents from solidified 
decontamination wastes, 12:3489 (R;US) 





PIERCE ELECTRON GUNS 
Performance 


PIERCE ELECTRON GUNS 
Performance 
Beam measurements on the electron injector for a high current 
betatron, 12:4887 (RA;US) 
PIG DISCHARGES 
See PENNING DISCHARGES 
PIGE ANALYSIS 


See PROMPT GAMMA RADIATION 
PROTON REACTIONS 


PILES 
See FOUNDATIONS 
PINNING FORCE 
See MAGNETIC FLUX 
PINS (FUEL) 
See FUEL PINS 
PION BEAMS 
Cascade Showers 
Energy loss and angular characteristics of high energy 
electromagnetic processes, 12:6080 (J;NL) 
PION MINUS REACTIONS 
Charge-Exchange Reactions 
Measurements on isovector giant resonances in pion charge 
exchange, 12:5999 (J;US) 
PION MINUS-DEUTERON INTERACTIONS 
See PION-DEUTERON INTERACTIONS 
PION MINUS-PROTON INTERACTIONS 
Elastic Scattering 
_ mp elastic scattering from 67 to 139 MeV, 12:5890 (J;US) 
Los Alamos experiments on the few nucleon systems, 12:5975 
(R;US) 
Inelastic Scattering 
2.22 GeV {eta}{eta}’ structure observed in 38 GeV/c and 100 
GeV/c 2/sup -/p collisions, 12:5896 (J;NL) 
Pair Production 
Matrix element of the {eta}’(958)->{eta}z/sup 0/7/sup 0/ 
decay, 12:5895 (J;NL) 
Particle Production 
2.22 GeV {eta}{eta}’ structure observed in 38 GeV/c and 100 
GeV/c 2/sup -/p collisions, 12:5896 (J;NL) 
PION NEUTRAL-DEUTERON INTERACTIONS 
See PION-DEUTERON INTERACTIONS 
PION PLUS REACTIONS 
Charge-Exchange Reactions 
Measurements on isovector giant resonances in pion charge 
exchange, 12:5999 (J;US) 
Nuclear-structure aspects of nonanalog pion double charge 
exchange, 12:6051 (J;US) 
Elastic Scattering 
Los Alamos experiments on the few nucleon systems, 12:5975 
(R;US) 
Knock-Out Reactions 
200-MeV-zri -induced single-nucleon removal from /sup 
24/Mg, 12:5992 (J;US) 
Particle Production 
Signature for the existence of eta-mesic nucleus, 12:6050 (J;US) 
PION PLUS-DEUTERON INTERACTIONS 
See PION-DEUTERON INTERACTIONS 
PION PLUS-PROTON INTERACTIONS 
Elastic Scattering 
ap elastic scattering from 67 to 139 MeV, 12:5890 (J;US) 
PION REACTIONS 
See also PION MINUS REACTIONS 
PION PLUS REACTIONS 
Charge-Exchange Reactions 
Pion double charge exchange on /sup 3/He and /sup 4/He, 
12:5981 (J;NL) 
PION-DEUTERON INTERACTIONS 
Nuclear Reaction Kinetics 
Theory of mesonic and dibaryonic excitations in 7NN systems, 
12:6042 (R;US) 
PIONS 
See also PIONS MINUS 
PIONS PLUS 
Interferometry 
Three-pion correlations in relativistic heavy ion collisions, 
12:6001 (J;US) 
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Pair Production 
Measurement of the coupling constant y — 37 in the process 
of pion pair production by pions in nuclear Coulomb field, 
12:5880 (RA;SU;In Russian) 
Particle Production 
Charged-current exclusive pion production in neutrino- 
deuterium interactions, 12:5886 (J; Us) 
Importance of quark interchange in production via 
nucleon-nucleon scattering, 12:5937 (J;US) 
Investigation of correlation phenomena in nucleus-nucleus 
interactions at 4.2 GeV/c per nucleon, 12:5881 (R;SU) 
PIONS MINUS 
Particle Production 
Jet fragmentation at PEP, 12:5878 (R;US) 
PIONS PLUS 
Particle Production 
Jet fragmentation at PEP, 12:5878 (R;US) 
Unitary meson-exchange calculation of NN—>NN7 reaction, 
12:5939 (J;US) 
PIPE FITTINGS 
Quality Assurance 
Materials problems of special valves by the Sigma concern, 
12:3847 (RA;CS;In Czech) 
PIPE JOINTS 
Acoustic Measurements 
Acoustical holographic Siamese image technique for imaging 
radial cracks in reactor piping, 12:3851 (BA;US) 
Cracks 
Acoustical holographic Siamese image technique for imaging 
radial cracks in reactor piping, 12:3851 (BA;US) 
Holography 
Acoustical holographic Siamese image technique for 
radial cracks in reactor piping, 12:3851 (BA;US) 


Processing 
Acoustical holographic Siamese image technique for imaging 
radial cracks in reactor piping, 12:3851 (BA;US) 
Testing 
Foaming of jacket pipe joints, 12:4669 (R;SE;In Swedish) 
Thermal Fatigue 
Acoustical holographic Siamese image technique for imaging 
radial cracks in reactor piping, 12:3851 (BA;US) 
PIPELINES 
Construction 
OCS National Compendium. Outer Continental Shelf Oil and 
Gas information through 1984, 12:3380 (R;US) 
Corrosion 
Mineralogical, morphological, and microbiological 
characteristics of tubercles in cast iron water mains as 
related to their chemical activity, 12:5392 (BA;US) 
Environmental Impacts 
Strategic petroleum reserve seaway complex distribution 
enhancements, Brazoria, Galveston and Harris Counties, 
Texas. Revised environmental assessment, 12:3385 (R;US) 
Seismic Effects 
Earthquake resistance of nuclear power plant components - 
main contractor's current solution, 12:3968 (RA;CS;In 
Czech) 
Shock Absorbers 
Earthquake resistance of nuclear power plant component 
main contractor's current solution, 12:3968 (RA;CS;In 
Czech) 
PIPES 
Cracks 
Experimental and analytical assessment of circumferential 
through-wall cracked pipes under pure bending, 12:3850 
(R;US) 
Flow Rate 
Hydraulic testing in local pipe networks. A methodological 
study, 12:4214 (RA;DK) 
Mechanics 


Degraded Piping Program - Phase II. Semiannual report, 
October 1985-March 1986. Volume 4, 12:3984 (R;US) 
Mechanical Vibrations 
Damping values for nuclear power plant piping during seismic 
events and fluid-induced transients, 12:3839 (R;US) 
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Optimization 
Study on optimum planning for network piping system in 
building, 12:4130 (RA;DK) 
Pressure Measurement 
Studies on control of pressure by introduction of orifice in 
water distribution pipes in buildings, 12:4134 (RA;DK) 
Two-Phase Flow 
Investigation of two-phase flow processes in coal 
slurry/hydrogen heaters. Final report, 12:3309 (R;US) 
PITTING CORROSION 
Mathematical Models 


Stochastic models of pitting corrosion of stainless steels: Part 1, 


Modelling of the initiation and growth of pits at constant 
potential, 12:4250 (R;US) 
PITUITARY GLAND 
Endocrine Diseases 
Hypophysitis in a patient with Klinefelter syndrome and mixed 
disease of collagen, 12:5540 (RA;BR;In Portuguese) 
PITUITARY HORMONES 


See also ACTH 
STH 
TSH 


Quantity Ratio 
Blood plasma concentration of somatomedin-C in patients with 
Cushing Syndrome, 12:5523 (RA;BR;In Portuguese) 


Blood plasma concentration of somatomedin C (SMC) in 
growing deficit: correlation study between radioimmuno 
(RIE) and radioreceptor assay (RRE), 12:5520 (RA;BR;In 


Portuguese) 

Blood plasma activity of somatomedin C in patients with 
primary hypothyroidism and in individual with endemic 
cretinism: therapeutic action of L-T, and L-Ts, 12:5522 
(RA;BR;In Portuguese) 

Blood plasma concentration of somatomedin-C in patients with 
Cushing Syndrome, 12:5523 (RA;BR;In Portuguese) 

Evaluation of acromegaly activity by blood plasm 
determination of somatomedin C by radioimmunoassay, 
12:5534 (RA;BR;In Portuguese) 

Levels of somatomedin B in the hyperprolactinemy, 12:5521 
(RA;BR;In Portuguese) 

Assay 


Blood plasma concentration of somatomedin C (SMC) in 
growing deficit: correlation study between radioimmuno 
(RIE) and radioreceptor assay (RRE), 12:5520 (RA;BR;In 


Portuguese) 
PLANETARY ATMOSPHERES 
Excludes EARTH ATMOSPHERE. 
See also PLANETARY MAGNETOSPHERES 
Simulation 


Laboratory evaluation and application of microwave 


atmosp 
February-31 July 1986, 12:5765 (R;US) 
Solar Wind 
Solar wind interaction with neutral atmospheres, 12:5713 


(RA;FR) 
PLANETARY EVOLUTION 
Meetings 


Second Symposium on Chemical Evolution and the Origin of 
Life, 12:5730 (R;US) 
Research Programs 
Orbit properties of colliding co-orbiting bodies, 12:5741 
(RA;US) 
Particle formation and interaction, 12:5738 (RA;US) 
PLANETARY MAGNETOSPHERES 
Plasmoids 
Plasmoids in planetary magnetic fields and the solar corona, 


12:5783 (RA;FR) 
Solar Wind 


Solar wind interaction with planetary magnetic fields, 12:5712 
(RA;FR 


Space Station Planetology Experiments (SSPEX), 12:5735 
(R;US) 
Research Programs 
Report on opportunities and/or techniques for high-caliber 
experimental research (other) proposals for SSPEX, 12:5739 
(RA;US) 
PLANET-SYSTEM ACCRETION 
Research Programs 
Debris-cloud collisions: accretion studies in the space station, 
12:5743 (RA;US) 
PLANKTON 
See also PHYTOPLANKTON 
ZOOPLANKTON 


Accumulation of Am by marine bacterioplankton, 12:5595 

(RA;XA) 
Radionuclide Kinetics 

Accumulation of Am by marine bacterioplankton, 12:5595 
(RA;XA) 

Vertical transport studies in the coastal Mediterranean, 12:5403 
(RA;XA) 

PLANT DISEASES 


Effects of rainfall acidification on plant pathogens, 12:5192 
(R;US) 
PLANT GROWTH 
Effect of an ozone injury-retardant chemical on isozyme 
profiles from alfalfa callus in vitro, 12:5642 (R;US) 
Radiation Effects 
Compilation of 1985 annual reports of the Navy elf (extremely 
low frequency) communications system ecological 
monitoring program. Volume 1. Tabs A-C. Annual progress 
report, January-December 1985, 12:5664 (R;US) 
Mathematical Models 
Value of direct observations of crop canopies for indicating 
growing conditions and yield, 12:5281 (RA;US) 
PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also anaes, PLASMA 


HOMOGENEOUS PLASMA 
HOT PLASMA 
INHOMOGENEOUS PLASMA 
LASER-PRODUCED PLASMA 
LOW-BETA PLASMA 
NON-EQUILIBRIUM PLASMA 
OPTICALLY THIN PLASMA 
SOLID-STATE PLASMA 


Ballooning Instability 
Resistive ballooning modes in helical axis stellarators with 
longitudinal mass flow, 12:6150 (J;US) 
Collective Excitations 
High-energy components and collective modes in 
thermonuclear plasmas, 12:6153 (J;US) 
ECR Heating 
Strong cyclotron damping of electron cyclotron waves in 
nearly parallel stratified plasmas, 12:6142 (R;US) 
Electric Currents 
Current generation by a large amplitude wave packet, 12:6140 
(R;JP) 
Electromagnetic Radiation 
Strong cyclotron damping of electron cyclotron waves in 
nearly parallel stratified plasmas, 12:6142 (R;US) 
The physics of explosive emission, 12:5871 (BA;US) 
Electrons 


Current generation by a large amplitude wave packet, 12:6140 
(R;JP) 


The physics of explosive emission, 12:5871 (BA;US) 


Shift in plasma column position produced by azimuthally 
asymmetric electron heating in a tandem mirror, 12:6146 
(J;US) 





PLASMA 
Explosive Instability 


Explosive Instability 
The physics of explosive emission, 12:5871 (BA;US) 
Helicity 
Helicity content and tokamak applications of helicity, 12:6151 
(J;US) 
Instability Growth Rates 
Surface tearing modes in tokamaks, 12:6138 (R;JP) 


ics 
Helicity content and tokamak applications of helicity, 12:6151 
(J;US) 
Resistive ballooning modes in helical axis stellarators with 
longitudinal mass flow, 12:6150 (J;US) 
Mass Transfer 
Resistive ballooning modes in helical axis stellarators with 
longitudinal mass flow, 12:6150 (J;US) 
Plasma Confinement 
High-energy components and collective modes in 
thermonuclear plasmas, 12:6153 (J;US) 
Plasma Simulation 
Modeling PROTO II gas puff implosions, 12:6170 (BA;US) 
Radiation Heating 
Shift in plasma column position produced by azimuthally 
asymmetric electron heating in a tandem mirror, 12:6146 
(J;US) 


Laboratory simulation of plasma structure in later-time HANE 
plasmas. Technical report, 19 June 1985-19 February 1986, 
12:5053 (R;US) 

Structure Factors 

Laboratory simulation of plasma structure in later-time HANE 
plasmas. Technical report, 19 June 1985-19 February 1986, 
12:5053 (R;US) 

Transport Theory 
Plasma beam propagation in an inhomogeneous magnetic field, 
12:5841 (BA;US) 
X Radiation 
Modeling PROTO II gas puff implosions, 12:6170 (BA;US) 
PLASMA ACCELERATION 
C Codes 

An ion ring accelerator with plasma neutralization, 12:4833 

(BA;US) 
Computerized Simulation 

An ion ring accelerator with plasma neutralization, 12:4833 
(BA;US) 

One and two dimensional simulations on beat wave 
acceleration, 12:4826 (BA;US) 

L Codes 

An ion ring accelerator with plasma neutralization, 12:4833 

(BA;US) 
Laser Radiation 

One and two dimensional simulations on beat wave 

acceleration, 12:4826 (BA;US) 
PLASMA ARC SPRAYING 
Magnetic enhancement of cathodic arc deposition, 12:4421 
(R;US) 
PLASMA CONFINEMENT 
See also INERTIAL CONFINEMENT 
Neutral Atom Beam Injection 

Confinement improvement by particle fueling optimization, 

12:6141 (R;JP) 
Pellet Injection 

Confinement improvement by particle fueling optimization, 

12:6141 (R;JP) 
PLASMA DIAGNOSTICS 

Diagnosis of mildly relativistic electron velocity distributions 
by electron cyclotron emission in the Alcator C tokamak, 
12:6115 (R;US) 

Laboratory simulation of plasma structure in later-time HANE 
plasmas. Technical report, 19 June 1985-19 February 1986, 
12:5053 (R;US) 

Laser diagnostics for plasma-turbulence research. Final report, 
1 January-31 December 1985, 12:5855 (R;US) 

Plasma diagnostic techniques in thermal-barrier tandem-mirror 
fusion experiments, 12:6144 (R;US) 

X-ray imaging studies of electron cyclotron microwave-heated 
oD in the Tandem Mirror Experiment-Upgrade, 12:6159 
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Cameras 
Nanosecond and subnanosecond X-ray framing cameras, 
12:6163 (BA;US) 
Time resolved proton focus studies on a radial applied B-field 
diode, 12:6169 (BA;US) 
Data Acquisition Systems 
High speed multi-channel data recording on a pulsed power 
accelerator, 12:6164 (BA;US) 
Multi-Channel Data Recording of Marx switch closures, 
12:6165 (BA;US) 
Data Processing 
Reconstruction of X radiation local intensity and plasma 
electron temperature by chord wise measurements, 12:6119 
(R;SU;In Russian) 
Faraday Cups 
Response function of modulated grid Faraday cup plasma 
instruments, 12:5734 (R;US) 
Fission Foil Detectors 
Delayed neutron counting for plasma neutron diagnostics, 
12:6168 (BA;US) 
Interferometers 
Cathode plasma measurements in a MITL by holographic 
interferometry, 12:6166 (BA;US) 
Microchannel Electron Multipliers 
Nanosecond and subnanosecond X-ray framing cameras, 
12:6163 (BA;US) 
Multi-Channel Analyzers 
High speed multi-channel data recording on a pulsed power 
accelerator, 12:6164 (BA;US) 
Multi-Channel Data Recording of Marx switch closures, 
12:6165 (BA;US) 
Optical Fibers 
High speed multi-channel data recording on a pulsed power 
accelerator, 12:6164 (BA;US) 
Measurement of large currents with optical fibers, 12:6167 
(BA;US) 
Multi-Channel Data Recording of Marx switch closures, 
12:6165 (BA;US) 
Polarimeters 
Measurement of large currents with optical fibers, 12:6167 
(BA;US) 
X-Ray Equipment 
Nanosecond and subnanosecond X-ray framing cameras, 
12:6163 (BA;US) 
X-Ray Spectra 
Dielectronic satellite spectra of hydrogenlike chromium, 
12:5830 (J;US) 
PLASMA DIODES 
See THERMIONIC DIODES 
PLASMA FOCUS 
Velocity 
Time resolved proton focus studies on a radial applied B-field 
dicde, 12:6169 (BA;US) 
PLASMA FOCUS DEVICES 
Ion Beams 
Generation of ion beams in plasma focus, 12:6239 (RA;JP) 
Plasma Diagnostics 
Time resolved proton focus studies on a radial applied B-field 
diode, 12:6169 (BA;US) 
PLASMA INSTABILITY 
See also PLASMA MICROINSTABILITIES 
Electron Drift 
Fluid, kinetic, and el etic effects on rippling 
instabilities in tokamaks, 12:6161 (D;US) 
Ion Drift 
Fluid, kinetic, and electromagnetic effects on rippling 
instabilities in tokamaks, 12:6161 (D;US) 
PLASMA MICROINSTABILITIES 
Light Ions 
Analysis of microscopic instability for rotating LIB, 12:6135 
(RA;JP) 
PLASMA GSCILLATIONS 





See PLASMA WAVES 





PLASMA PRODUCTION 
Hollow Cathodes 
Geometric compression of hollow cylinder in a coaxial 
relativistic electron beam diode, 12:6249 (RA;JP) 


Modeling PROTO II gas puff implosions, 12:6170 (BA;US) 
Ton Beams 
Measurements of enhanced ion stopping-powers in high 
temperature targets, 12:6292 (BA;US) 
Simulations of enhanced ion stopping power experiments, 
12:6293 (BA;US) 
Laser Radiation 
Photon generation of lithium plasmas for ion diodes, 12:6294 
(BA;US) 
Plasma Simulation 


Modeling PROTO II gas puff implosions, 12:6170 (BA;US) 
Proton Beams 
Measurements of enhanced ion stopping-powers in high 
temperature targets, 12:6292 (BA;US) 
Simulations of enhanced ion stopping power experiments, 
12:6293 (BA;US) 
PLASMA (QUARK) 
See QUARK MATTER 
PLASMA SIMULATION 
C Codes 
Effects of diode closure and electron scatters on the generation 
of microwaves in a virtual cathode configuration, 12:4829 
(BA;US) 
D Codes 
The role of surface chemistry in cold cathode discharges, 
12:5870 (BA;US) 
Z Codes 
Modeling PROTO II gas puff implosions, 12:6170 (BA;US) 
PLASMA SWITCHES 
Plasma Diagnostics 
Multi-Channel Data Recording of Marx switch closures, 
12:6165 (BA;US) 
PLASMA WAVES 
Korteweg-De Vries Equation 
Wave-number shocks for the tail of Korteweg-de Vries solitary 
waves in slowly varying media. Doctoral thesis, 12:6114 
(R;US) 


Transfer and expression of recombinant plasmids carrying 
pneumococcal mal genes in Bacillus subtilis, 12:5462 (J;NL) 
PLASTIC SCINTILLATION COUNTERS 
See PLASTIC SCINTILLATION DETECTORS 
PLASTIC SCINTILLATION DETECTORS 
GeV Range 01-10 
Detection system with a large angular acceptance and an 
energy high dynamics, for heavy ion physics at intermediate 
energies: M.E.. detector, 12:5010 (R;FR;In French) 
Performance 
Plastic multidetector for light nuclei identification at Ganil, 
12:5017 (R;FR) 
Performance Testing 
Detection system with a large angular acceptance and an 
energy high dynamics, for heavy ion physics at intermediate 
energies: M.E.«. detector, 12:5010 (R;FR;In French) 


Development of plastic scintillators for use in the field of 
radioprotection and environmental monitoring, 12:5001 


Vibrational properties of disordered solids: Far infrared studies, 
Technical progress report, 12:4231 (R;US) 
PLATES 
Thicker than SHEETS or FOILS. 


Model simulation of a localized high-intensity heat source 
interacting with cooled metal plates. Master’s thesis, 12:3825 
(R;US) 


Computer-Aided Design 


Deformation 


Comparison between triangular plate elements based on 
Mindlin theory, 12:3845 (RA;BR;In Portuguese) 
Mathematical Models 
Comparison between triangular plate elements based on 
Mindlin theory, 12:3845 (RA;BR;In Portuguese) 
PLATES (FUEL) 
See FUEL PLATES 
PLATINUM 
Corrosion 
Corrosion of metals in marine environments -- a state-of-the-art 
report, 12:4247 (R;US) 
Crystal Growth 
The effects of anions on hydrogen chemisorption at Pt single 
crystal electrodes, 12:4510 (BA;US) 
Morphology 
The effects of anions on hydrogen chemisorption at Pt single 
crystal electrodes, 12:4510 (BA;US) 
Sorptive Properties 
The effects of anions on hydrogen chemisorption at Pt single 
crystal electrodes, 12:4510 (BA;US) 
X-Ray Spectra 
Comparison of experimental and theoretical calculations of 
backscattering amplitude and phase shift functions for a 
number of fcc metals, 12:4261 (R;US) 
PLATINUM 176 
Yrast States 


jhape coexistence in very neutron-deficient Pt isotopes, 


Shape coexistence in very neutron-deficient Pt isotopes, 
12:6024 (R;AU) 
PLATINUM 191 
Moessbauer Effect 
Moessbauer effects on oriented nuclei, 12:6032 (R;FR;In 
French) 
Oriented Nuclei 
Moessbauer effects on oriented nuclei, 12:6032 (R;FR;In 
French) 
PLATINUM 194 
Quadrupole Moments 
Electric quadrupole moments of the first excited states of 
194Pt, 196 Pt and '*Pt, 12:6025 (R;AU) 
PLATINUM 196 
Interacting Boson Model 
Platinum-196 as a U(5) nucleus, 12:6023 (R;AU) 
Quadrupole Moments 
Electric quadrupole moments of the first excited states of 
194Pt, 196 Pt and '*Pt, 12:6025 (R;AU) 
PLATINUM 198 
Quadrupole Moments 
Electric quadrupole moments of the first excited states of 
194 Pt, 196Pt and Pt, 12:6025 (R;AU) 
PLATINUM METAL ALLOYS 


See also IRIDIUM ALLOYS 
PALLADIUM ALLOYS 


Properties 
Thermochemical properties of group IVB and VB transition 
metal alloys with platinum group metals: acid-base 
stabilization, 12:4292 (R;US) 
PLT DEVICES 
Pellet Injection 
Pellet injection into ohmic and ICRF heated discharges in 
PLT, 12:6201 (RA;US) 
Spectroscopic measurements of pellet light on PLT, 12:6197 
(RA;US) 
PLUGS 
See CLOSURES 
PLUMBING 
Computer-Aided Design 
CAD system for plumbing engineering, 12:4124 (RA;DK) 
Computer design procedures - introduction for acceptance in 
the regulatory process (Plumbing), 12:4122 (RA;DK) 
Future possibilities for using CAD in the design of building 
services, 12:4126 (RA;DK) 





Use of personal computer and CAD in small plumbing, heating 
and ventilation firms, 12:4125 (RA;DK) 
PLUMES 
Diffusion 
Simulation of clouds, precipitation, and airflow over complex 
terrain using a three-dimensional mesoscale model. Final 
report, 6 January-31 October 1986, 12:5158 (R;US) 
PLUTONIUM 
Contamination 
Results of the 1985 radiological survey at Fort Dix BOMARC 
site, New Jersey. Annual report, 15-21 September 1985, 
12:5328 (R;US) 
Gamma 
A measurement control program for plutonium isotopic 
gamma-ray systems at the Rocky Flats Plant, 12:3434 (J;US) 


Nuclear material inventory estimation in solvent extraction 
contactors. Final report for the period 1 April 1985-31 
March 1986, 12:3435 (R;XA) 

The use of storage tank holdup measurements to reduce 
inventory differences in an ion exchange process, 12:3569 
(J;US) 

Ratio 


A measurement control program for plutonium isotopic 
gamma-ray systems at the Rocky Flats Plant, 12:3434 (J;US) 


Volume reduction and plutonium recovery in alpha wastes by 
cryogenic crushing and lixiviation, 12:3457 (R;FR) 
Nondestructive Analysis 
A measurement control program for plutonium isotopic 
gamma-ray systems at the Rocky Flats Plant, 12:3434 (J;US) 
Radiation M 
Results of the 1985 radiological survey at Fort Dix BOMARC 
site, New Jersey. Annual report, 15-21 September 1985, 
12:5328 (R;US) 
Concentration 
Studies of trace element partitioning in marine sediment, 
12:5329 (RA;XA) 
Recovery 
Volume reduction and plutonium recovery in alpha wastes by 
cryogenic crushing and lixiviation, 12:3457 (R;FR) 
Solvent Extraction 
Separation of americium and plutonium from nuclear wastes by 
the TRUEX process, 12:3498 (R;US) 


Determination of plutonium in nitric acid solution by 
spectrophotometry of Pu(VI), 12:4455 (R;JP;In Japanese) 
PLUTONIUM 237 
Biological Accumulation 
Accumulation and transfer of transuranic nuclides in benthic 
organisms, 12:5594 (RA;XA) 
Mussel accumulation of transuranic elements, 12:5593 (RA;XA) 
Concentration 
Accumulation and transfer of transuranic nuclides in benthic 
organisms, 12:5594 (RA;XA) 
Mussel accumulation of transuranic elements, 12:5593 (RA;XA) 
Transfer of “Am and **’Pu between organic biogenic 
particles and sediments, 12:5413 (RA;XA) 
PLUTONIUM 238 
Isotope Ratio 
Resin bead methodology as applied to fuel burn-up and fissile 
inventories, 12:4439 (R;US) 
Concentration 
Vertical transport of transuranics in the upper columns of the 
northeast Pacific Ocean, 12:5402 (RA;XA) 
PLUTONIUM 239 
Environmental Transport 
Radioactive wastes, 12:3520 (J;US) 
Isotope Ratio 
Resin bead methodology as applied to fuel burn-up and fissile 
inventories, 12:4439 (R;US) 
Concentration 
Particle track autoradiography of transuranium nuclides in 
tissues of marine organisms, 12:5597 (RA;XA) 
Vertical transport of transuranics in the upper columns of the 
northeast Pacific Ocean, 12:5402 (RA;XA) 
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Tissue Distribution 
Particle track autoradiography of transuranium nuclides in 
tissues of marine organisms, 12:5597 (RA;XA) 
PLUTONIUM 240 
Environmental Transport 
Radioactive wastes, 12:3520 (J;US) 
Radioecological Concentration 
Vertical transport of transuranics in the upper columns of the 
northeast Pacific Ocean, 12:5402 (RA;XA) 
PLUTONIUM 241 
Radiation Monitoring 
Measurements of **'Pu in fallout samples collected at Monaco, 
12:5408 (RA;XA) 
PLUTONIUM FLUORIDES 
Chemical Preparation 
Fluorides of five- and six-valence transuranium elements, 
12:4540 (TJ;US) 
Physical Properties 
Fluorides of five- and six-valence transuranium elements, 
12:4540 (TJ;US) 
PMMA 
Additives 


Polymer glazings for silver mirrors, 12:3683 (J;NL) 
Materials 


Polymer glazings for silver mirrors, 12:3683 (J;NL) 
Impact Shock 
Laser interferometer measurements of refractive index in 
shock-compressed materials, 12:4384 (BA;US) 


Laser interferometer measurements of refractive index in 
shock-compressed materials, 12:4384 (BA;US) 
Irradiation 
Thermoluminescence glow curves of irradiated PMMA and 
low density polyethylene, 12:4523 (R;JP;In Japanese) 
Protective Coatings 
Polymer glazings for silver mirrors, 12:3683 (J;NL) 


Laser interferometer measurements of refractive index in 
shock-compressed materials, 12:4384 (BA;US) 
Thermoluminescence 
Thermoluminescence glow curves of irradiated PMMA and 
low density polyethylene, 12:4523 (R;JP;In Japanese) 
PNA 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PNEUMATIC TRANSPORT 
Test Facilities 
Measurement and control of electrostatic charges on solids in a 
gaseous suspension. Final report , 12:3322 (R;US) 
PNEUMOCOCCUS 
Enzyme Activity 
Transfer and expression of recombinant plasmids carrying 
pneumococcal mal genes in Bacillus subtilis, 12:5462 (J;NL) 
Gene Recombination 
Transfer and expression of recombinant plasmids carrying 
pneumococcal mal genes in Bacillus subtilis, 12:5462 (J;NL) 


See BATTELLE PACIFIC NORTHWEST LABORATORIES 
POINT LEPREAU-2 REACTOR 
St. John, New Brunswick, Canada. 
Environmental Impacts 
Second nuclear reactor, Point Lepreau, New Brunswick. 
Report of the Environmental Assessment Panel, 12:3890 
(R;CA;In English and French) 


Method of T-products in polaron theory, 12:6087 (R;XA) 
One-Dimensional Calculations 
Exact solution of a polaron model in one dimension, 12:6088 
(R;XA) 
Variational Methods 
Method of T-products in polaron theory, 12:6087 (R;XA) 
POLICY 
See ENERGY POLICY 





POLLUTANTS 
Not for radioactive contaminants for which use RADIOACTIVE 
WASTES or other related terminology. 
Chemical Composition 
Characterization of particle composition, organic vapor 
constituents, and mutagenicity of indoor air pollutant 
emissions, 12:5233 (J;GB) 
Mutagen Screening 
Characterization of particle composition, organic vapor 
constituents, and mutagenicity of indoor air pollutant 
emissions, 12:5233 (J;GB) 
Particle Size 
Characterization of particle composition, organic vapor 
constituents, and mutagenicity of indoor air pollutant 
emissions, 12:5233 (J;GB) 
Plumes 
Ozone formation in pollutant plumes: a reactive plume model 
with arbitrary crosswind resolution. Final report, 12:5204 
(R;US) 
Quantitative Chemical Analysis 
Development, testing and intercalibration of reference methods 
for marine pollution studies, 12:4446 (RA;XA) 
POLLUTION 
See also AIR POLLUTION 
NOISE POLLUTION 
WATER POLLUTION 
Monitoring 
Identification of technical needs for pollution monitoring at 
institutes in the West and Central African Region, 12:5367 


(RA;XA) 
POLLUTION CONTROL EQUIPMENT 
See also AIR FILTERS 
ELECTROSTATIC PRECIPITATORS 
Simulation 
Analysis of advanced system designs for integrated 
environmental control, 12:3333 (BA;US) 
Economic Analysis 
Analysis of advanced system designs for integrated 
environmental control, 12:3333 (BA;US) 
POLOIDAL DIVERTOR EXPERIMENT 
See PDX DEVICES 
POLONIUM 210 


Biochemical studies on natural 72°Po 


in the 
hepatopancreas of the rock lobster Jasus lalandii, 12:5599 
(RA;XA) 


Accumulation 
Biochemical studies on natural 74°Po 


hepatopancreas of the rock lobster Jasus snd 12:5599 
(RA;XA) 


Concentration 
Potential use of 2!°Po levels (and 7*°Po/?!°Pb ratios) as natural 
tracers of the diet of marine organisms, 12:5411 (RA;XA) 
Vertical transport studies in the coastal Mediterranean, 12:5403 


Chemical compensation of neutron induced defects in 
polyacetylene, 12:4502 (BA;US) 
Physical Radiation Effects 
Chemical compensation of neutron induced defects in 
polyacetylene, 12:4502 (BA;US) 
POLYACRYLONITRILE 
See ORGANIC POLYMERS 
POLYATOMIC MOLECULES 
Rotational States 
Rotational adiabatic switching of asymmetric top molecules, 
12:5827 (J;US) 
POLYCYCLIC AROMATIC HYDROCARBONS 
See also 3-METHYLCHOLANTHRENE 
Air Pollution 
Industry-wide studies report of an industrial-hygiene survey at 
the Clermont Sun, Batavia, Ohio, 12:5208 (R;US) 
Electron Transfer 
Controlling charge separation through effects of energy, 
distance and molecular structure on electron transfer rates, 
12:3616 (R;US) 


POLYTHIONATES 
Physical Radiation Effects 
Gas Chromatography 
Multimode ionization cell for gas chromatographic detection, 
12:4458 (J;US) 
Synchronous luminescence screening for polynuclear aromatic 
compounds in environmental samples collected at a coal 
gasification process development unit, 12:4462 (J;US) 


Comparison of perfluoro- and perhydro-polynuclear aromatic 
hydrocarbon cation salts, 12:4487 (R;US) 
Quantitative Chemical Analysis 
Synchronous luminescence screening for polynuclear aromatic 
compounds in environmental samples collected at a coal 
gasification process development unit, 12:4462 (J;US) 
Sinks 
Sources, transport, and degradation of organic matter 
components associated with sedimenting particles in Lake 
Michigan, 12:5385 (BA;US) 
Water Pollution 
Sedimentology, geochronology, and trace metals in the 
Nanticoke and Choptank Rivers, and the Chesapeake Bay. 
Technical report, 12:5373 (R;US) 
POLYESTERS 
Physical Radiation Effects 
Radiation-induced space charge in polymer film capacitors, 
12:4394 (J;US) 
POLYETHERS 
See POLYETHYLENE GLYCOLS 
POLYETHYLENE GLYCOLS 


Metal ion complexation by ionizable crown ethers, 12:4440 
(R;US) 

POLYETHYLENE OXIDES 

See POLYETHYLENE GLYCOLS 
POLYETHYLENE 

See POLYESTERS 
POLYETHYLENES 

Irradiation 


Thermoluminescence glow curves of irradiated PMMA and 
low density polyethylene, 12:4523 (R;JP;In Japanese) 
Radiation Effects 


Electric conductivity of polyethylene during pulsed electron- 
beam irradiation at ETA, 12:4391 (RA;US) 
Thermoluminescence 
Thermoluminescence glow curves of irradiated PMMA and 
low density polyethylene, 12:4523 (R;JP;In Japanese) 
POLY(SOBUTYLENE OXIDE) 
See EPOXIDES 
ORGANIC POLYMERS 
POLYMERS 
See also ORGANIC POLYMERS 


Specularity and stability of silvered polymers, 12:3684 (J;NL) 
Surface Coating 
Specularity and stability of silvered polymers, 12:3684 (J;NL) 
POLYMETHYLMETHACRYLATES 
See PMMA 
POLYNUCLEAR AROMATIC HYDROCARBONS 
See POLYCYCLIC AROMATIC HYDROCARBONS 
POLYPEPTIDES 
See also GLUTATHIONE 
Effects 
In vitro effect of the intestinal vasoactive polypeptide on the 
hypothalamic secretion of somatostatin and LHRH, 12:5641 
(RA;BR;In Portuguese) 
POLYSTYRENE 
Physical Radiation Effects 
Radiation-induced space charge in polymer film capacitors, 
12:4394 (J;US) 
POLYSULFIDES 
See SULFIDES 
POLYTETRAOXANE 
See ORGANIC POLYMERS 
POLYTHENE 
See POLYETHYLENES 
POLYTHIONATES 
See SULFUR COMPOUNDS 





POLYTHIONIC ACIDS 
See SULFUR COMPOUNDS 
POLYURETHANES 
Production 
Industrial-hygiene survey report and personnel records system 
evaluation of E. R. Carpenter, Inc., Richmond, Virginia, 
12:5206 (R;US) 
POLY(VINYLIDENE FLUORIDE) 
See POLYVINYLS 
POLYVINYLS 
See also POLYSTYRENE 
Layers 
Study of monolayer polymerization using nonlinear optics, 
12:4515 (J;US) 
Photochemical Reactions 
Study of monolayer polymerization using nonlinear optics, 
12:4515 (J;US) 
Polymerization 
Study of monolayer polymerization using nonlinear optics, 
12:4515 (J;US) 
PONDS 
Contamination 
Characterization plan for the waste holding basin (3513 
impoundment), 12:3527 (R;US) 
Pollution Sources 
CH, flux from biogas generators and rice paddies as measured 
in Sichuan, China. [Annual progress report], 12:5172 (R;US) 
Radioactivity 
Characterization plan for the waste holding basin (3513 
impoundment), 12:3527 (R;US) 
POOL TYPE REACTORS 


See also IEAR-1 REACTOR 
JRR-4 REACTOR 
PSTR REACTOR 
Loss of Coolant 


Consequences in a long time of the forced loss of coolant in a 


pool type reactor, 12:3950 (RA;BR;In Portuguese) 
LS 


See PONDS 
POPULATION DYNAMICS 
Mathematical Models 
Maryland striped bass: recruitment declining below 
replacement, 12:5658 (J;US) 
PORCELAIN 
Thermoluminescence 
Dosimetry of accidents using thermoluminescence of dental 
restorative porcelains, 12:4989 (RA;BR;In Portuguese) 
Uses 
Dosimetry of accidents using thermoluminescence of dental 
restorative porcelains, 12:4989 (RA;BR;In Portuguese) 
POROUS MATERIALS 
Blast Effects 
A micromechanical model of porous-brittle solids, 12:5688 
(BA;US) 
Explosive Fracturing 
A micromechanical model of porous-brittle solids, 12:5688 
(BA;US) 
Fracture Mechanics 
A micromechanical model of porous-brittle solids, 12:5688 
(BA;US) 


Process for covering the surface of porous powders or bodies, 
in particular, with protective or decorative coatings, 12:4244 
(TG;US) 

Mathematical Models 
A micromechanical model of porous-brittle solids, 12:5688 
(BA;US) 
PORPHYRINS 
See also CHLOROPHYLL 
PROTOPORPHYRINS 
Catalytic Effects 

Surface raman spectroscopic studies of oxygen reduction 
catalysts: Co-tetramethoxyphenylporphyrin, 12:4464 
(BA;US) 


Back-bonding in ruthenium porphyrins as monitored by 
Resonance Raman spectroscopy, 12:4494 (J;US) 
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Raman Spectroscopy 

Surface raman spectroscopic studies of oxygen reduction 
catalysts: Co-tetramethoxyphenylporphyrin, 12:4464 
(BA;US) 

Spin-Spin Relaxation 

Resonance Raman frequencies and core size for low- and high- 

spin nickel porphyrins, 12:4493 (J;US) 
PORTLAND CEMENT 
Leaching 
Leaching studies of cement-based low-level radioactive waste 
forms, 12:4418 (R;US) 
POSITIVE IONS 
See CATIONS 
POSITRON CHANNELING 
Gamma Radiation 

Radiation from channeled electrons and positrons, 12:5791 
(R;US) 

POSITRON COMPUTED TOMOGRAPHY 
Design 

Technical aspects of positron emission tomography, 12:5475 

(R;FR) 
Diagnostic Uses 

Short-lived radionuclides in nuclear medicine - II, 12:5555 

(J;US) 
POSITRONS 
Lifetime 

Positron annihilation lifetime measurement of irradiated 
stainless steels, 12:6075 (RA;JP) 

Time spectrometer arrangement for positron life time 
measurement to study irradiation damage, 12:4987 
(RA;BR;In Portuguese) 

Photon Transport 

Efficient procedures for solving integral equations used during 
Monte Carlo photon-electron transport calculations. 
Memorandum report, 12:6059 (R;US) 

POTABLE WATER 
See DRINKING WATER 
POTASSIUM 
Chemical Reaction Kinetics 

Classical trajectory study of the orientation dependence of the 

reaction CHsI-+K—-KI+CHs, 12:4490 (J;US) 
Chemical State 

AR and TD Fossil Energy Materials Program. Quarterly 
progress report for the period ending June 30, 1986, 12:4237 
(R;US) 

Leaching 
Comparison of the behavior of trace elements during acid 
leaching of ash from several coals, 12:3318 (R;US) 
POTASSIUM 46 
Energy Levels 
Nuclear data sheets for A = 46, 12:6002 (J;US) 
Energy-Level Transitions 
Nuclear data sheets for A = 46, 12:6002 (J;US) 
POTASSIUM CHLORIDES 
Argon 40 Reactions 

Three-pion correlations in relativistic heavy ion collisions, 

12:6001 (J;US) 
POTASSIUM PHOSPHATES 
Electro-Optical Effects 

An electrooptical power and spectrum analyzer for pulsed 

microwave measurements, 12:5050 (BA;US) 
Nonlinear Optics 

An electrooptical power and spectrum analyzer for pulsed 

microwave measurements, 12:5050 (BA;US) 
POWDERS 


Controlled powder morphology experiments in megabar 304L 
stainless steel compaction, 12:4348 (BA;US) 


Influence of shock compression on the specific surface area of 
inorganic powders, 12:4350 (BA;US) 
Impact Tests 
Influence of shock compression on the specific surface area of 
inorganic powders, 12:4350 (BA;US) 
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Morphology 
Controlled powder morphology experiments in megabar 304L 
stainless steel compaction, 12:4348 (BA;US) 
Production 
Computer modeling of a salt powder formation experiment, 
12:4412 (R;US) 
Surface Coating 
Process for covering the surface of porous powders or bodies, 
in particular, with protective or decorative coatings, 12:4244 
(TG;US) 
POWER AMPLIFIERS 


Experimental program to build a multimegawatt lasertron for 
super linear colliders, 12:4792 (RA;US) 
POWER CONDITIONING CIRCUITS 
Comparative Evaluations 
Securing continuous clean power. Considerations to be made 
when constructing facilities utilizing sensitive or never-off- 
line electrical equipment. Master's thesis, 12:4674 (R;US) 
POWER DISTRIBUTION 
Gamma Fuel Scanning 
Measurements of relative power distributions in the axially 
simulated heterogeneous FBR cores by ‘y-scanning method, 
12:3812 (R;JP;In Japanese) 
POWER DISTRIBUTION SYSTEMS 
Safety 
Design of protection systems from EMP HA and lightning for 
low-voltage power distribution networks, 12:3713 (R;FR;In 
French) 


Design of a single-current injecting generator to simulate the 
EMP HA, 12:3714 (R;FR;In French) 


Unified active and reactive power modulation of HVDC 
systems: large-signal and distributed small-signal control. 
Final report, 12:3717 (R;US) 
POWER PLANTS 


See also DUAL-PURPOSE POWER PLANTS 
FUEL CELL POWER PLANTS 
HYDROELECTRIC POWER PLANTS 


Primary and secondary methods of reducing emissions of nitric 
oxides produced at power plants. Parts A and B, 12:4684 
(R;FI,In Finnish) 

Products 


Primary and secondary methods of reducing emissions of nitric 
oxides produced at power plants. Parts A and B, 12:4684 
(R;FI;In Finnish) 

POWER POOLS 
See INTERCONNECTED POWER SYSTEMS 
POWER REACTORS 


See also ANGRA-1 REACTOR 
ANGRA-2 REACTOR 
ANGRA-3 REACTOR 
BOR-60 REACTOR 
BRAIDWOOD-I REACTOR 
BRAIDWOOD-2 REACTOR 
BROWNS FERRY-1 REACTOR 
CHERNOBYLSK-4 REACTOR 
EBR-2 REACTOR 
GRAFENRHEINFELD REACTOR 
HARRIS-1 REACTOR 
HBWR REACTOR 
KNK-2 REACTOR 
LOVISA-1 REACTOR 
LOVISA-2 REACTOR 
MARVIKEN REACTOR 
MC GUIRE-1 REACTOR 
MC GUIRE-2 REACTOR 
MUELHEIM-KAERLICH REACTOR 
NINE MILE POINT-2 REACTOR 
N-REACTOR 
PEACH BOTTOM-1 REACTOR 
PEACH BOTTOM-2 REACTOR 
PEACH BOTTOM-3 REACTOR 
SEABROOK-1 REACTOR 
SEABROOK-2 REACTOR 
SEQUOYAH-I REACTOR 
SEQUOYAH-2 REACTOR 
SPACE POWER REACTORS 
SURRY-1 REACTOR 
SURRY-2 REACTOR 
SURRY-3 REACTOR 


SURRY-4 REACTOR 

THREE MILE ISLAND-2 REACTOR 
VAK REACTOR 

VHTR REACTOR 

WWER-3 REACTOR 

WWER-S REACTOR 


Acoustical holographic Siamese image technique for imaging 
radial cracks in reactor piping, 12:3851 (BA;US) 
Reactor Cores 
Application of in-service measurements in specifying 
of operating characteristics of power reactor core, 12:3831 
(RA;CS;In Czech) 
POWER SUPPLIES 
See also PHOTOVOLTAIC POWER SUPPLIES 
SPACECRAFT POWER SUPPLIES 
Ton Beam Fusion Reactors 
Proposal of power plant by LIB fusion, 12:6248 (RA;JP) 
Quality Assurance 


Securing continuous clean power. Considerations to be made 
when constructing facilities utilizing sensitive or never-off- 
line electrical equipment. Master’s thesis, 12:4674 (R;US) 

POWER TRANSMISSION LINES 


PBFA I low inductance 
adder, 12:6297 (BA;US) 
Environmental Impacts 
Trial application of space remote sensing as an aid to impact 
assessment of major linear infrastructure works, 12:5266 
(RA;US) 


PBFA I low inductance magnetically self-insulated voltage 
adder, 12:6297 (BA;US) 
Plasma Diagnostics 
Cathode plasma measurements in a MITL by holographic 
interferometry, 12:6166 (BA;US) 
PRASEODYMIUM ALLOYS 
Physical Properties 
De Haas-van Alphen study of LaCus, PrCus, NdCus and 
SmCue, 12:4258 (R;US) 
PRECIPITATIONS (ATMOSPHERIC) 
See ATMOSPHERIC PRECIPITATIONS 
PREGNANCY 
Hyperthyroidism 
Pregnancies in patients with Graves disease. Experience in the 
clinic of pregnancy and thyroid disease of ‘Hospital das 
Clinicas da Faculdade de Medicina da Universidade de Sao 
Paulo/SP - Brazil, 12:5545 (RA;BR;In Portuguese) 
PRESSES 
Construction 
Internal Rotary Compression press for dewatering peat, 
12:3347 (BA;CA) 
Design 
Internal Rotary Compression press for dewatering peat, 
12:3347 (BA;CA) 
Performance Testing 
Internal Rotary Compression press for dewatering peat, 
12:3347 (BA;CA) 
EFFECTS 


Biological Adaptation 
Dysbaric gas bubble disease in dogs. IV. Acclimatization to 
diving, 12:5577 (R;US) 
PRESSURE GRADIENTS 
T Codes 
Application of THERMIX-KONVEK code to accident 
analyses of modular pebble bed high temperature reactors 
(HTRs), 12:3988 on 
PRESSURE MAINTENAN 
See PRESSURIZING 
PRESSURE VESSELS 
Corrosion Resistance 
Designing techniques and devices for evaluation of mechanical 
and corrosion effects of coolant on reactor pressure vessel, 
12:3846 (RA;CS;In Czech) 
Deformation 
Dynamics of the WWER-type reactor support cylinder in the 
initial stage of a loss-of-coolant accident, 12:3965 (RA;CS;In 
Czech) 


ly self-insulated voltage 





PRESSURE VESSELS 
Embrittiement 


Embrittlement 
Statistical approach to brittle fracture resistance evaluation of 
WWER pressure vessel, 12:3753 (RA;CS;In Czech) 
Fractures 
Statistical approach to brittle fracture resistance evaluation of 
WWER pressure vessel, 12:3753 (RA;CS;In Czech) 
Hydraulics 
The development of a coal slurry letdown valve, 12:3317 
(BA;US) 
Physical Radiation Effects 
Model experiments for determination of radiation load of 
WWER pressure vessels, 12:3783 (RA;CS;In Czech) 
Risk Assessment 
Statistical approach to brittle fracture resistance evaluation of 
WWER pressure vessel, 12:3753 (RA;CS;In Czech) 
Service Life 
Use of photoelasticimetry for safety assurance of nuclear 
reactors produced by Skoda concern, 12:3754 (RA;CS;In 
Czech) 
Strains 
Dynamics of the WWER-type reactor support cylinder in the 
initial stage of a loss-of-coolant accident, 12:3965 (RA;CS;In 
Czech) 
Structural Models 
Use of photoelasticimetry for safety assurance of nuclear 
reactors produced by Skoda concern, 12:3754 (RA;CS;In 
Czech) 
Valves 
The development of a coal slurry letdown valve, 12:3317 
(BA;US) 
PRESSURIZATION 
See PRESSURIZING 
PRESSURIZED WATER COOLED MODERATED REACTO 
See PWR TYPE REACTORS 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRESSURIZERS 
Valves 
Alterations in the evaporation and discharge calculations for 
safety and relief valves in the Almod pressurizer, 12:3936 
(RA;BR;In Portuguese) 
PRESSURIZING 
Time Dependence 
Gravity flow of solids engineering databook. Volume 1. 
Analysis of pressurization of lock hoppers and typical 
measured flow properties of coal. Final technical report 
Phase II, 12:3338 (R;US) 
PRIMARY COOLANT CIRCUITS 
Corrosion Resistance 
Designing techniques and devices for evaluation of mechanical 
and corrosion effects of coolant on reactor pressure vessel, 
12:3846 (RA;CS;In Czech) 
Design 
Primary part of technological equipment for Temelin nuclear 
power plant, 12:3787 (RA;CS;In Czech) 
Heat Transfer 
Reactor thermal-hydraulic FY 1986 status report for the 
multimegawatt Space Nuclear Power Program, 12:3816 
(R;US) 
Hi 


ydraulics 
Reactor thermal-hydraulic FY 1986 status report for the 
multimegawatt Space Nuclear Power Program, 12:3816 
(R;US) 
Mathematical Models 
Reactor thermal-hydraulic FY 1986 status report for the 
multimegawatt Space Nuclear Power Program, 12:3816 
(R;US) 
Pressure Measurement 
Saturation margin and core exit temperature monitoring system 
of Loviisa nuclear power plant, 12:3866 (RA;XA) 
Temperature Measurement 
Saturation margin and core exit temperature monitoring system 
of Loviisa nuclear power plant, 12:3866 (RA;XA) 
PRINCETON CYCLOTRON 
Beam Injection 
Design study for axial injection of polarized ions into the 
Princeton University cyclotron, 12:4852 (RA;US) 
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PRINCETON LARGE TORUS 
See PLT DEVICES 
PRINTING AND PUBLISHING INDUSTRY 
Hazardous Materials 
Industry-wide studies report of an industrial-hygiene survey at 
the Clermont Sun, Batavia, Ohio, 12:5208 (R;US) 
Noise Pollution 
Industry-wide studies report of an industrial-hygiene survey at 
the Clermont Sun, Batavia, Ohio, 12:5208 (R;US) 
PROBES 
Deposits 
Development and testing of a slagging-fouling probe, 12:3324 
(R;SE;In Swedish) 
Design 
Development and testing of a slagging-fouling probe, 12:3324 
(R;SE;In Swedish) 
Heat Transfer 
Development and testing of a slagging-fouling probe, 12:3324 
(R;SE;In Swedish) 
PROCESSING (DATA) 
See DATA PROCESSING 
PRODUCER GAS 
130 to 140 Btu/ft® 
Gas Generators 
Producer gas equipment in internal combustion engines in 
agriculture, 12:4205 (R;FI;In Finnish) 
PRODUCTION CAPACITY 
See CAPACITY 
PRODUCTION (HYDROGEN) 
See HYDROGEN PRODUCTION 
PRODUCTION (PARTICLE) 
See PARTICLE PRODUCTION 
PRODUCTION (PLASMA) 
See PLASMA PRODUCTION 
PROGESTERONE 
Biological Effects 
Renal function and the renin angiotensin aldosterone system 
and the excretion of urinary calycrein after progesterone 
administration in normal women, 12:5516 (RA;BR;In 
Portuguese) 


Standardization of 17-a-hydroxi-progesterone (17a OHP) and 
androstenedione (A4-A) levels in the amniotic liquid of 
normal pregnancy: possibility of prenatal diagnosis of 21- 
hydroxilase (21-OH) deficiency, 12:5515 (RA;BR;In 
Portuguese) 


See PROGESTERONE 
PROGRAMMING 

Limited to computer programming. 

See also PARALLEL PROCESSING 

Performance Testing 
Achievement and assessment of safety in systems containing 
software, 12:3961 (RA;XA) 
Languages 


Nuclear power plant monitoring and control system software: 
verification and validation, 12:3876 (RA;XA) 


Nuclear power plant monitoring and control system software: 
verification and validation, 12:3876 (RA;XA) 
Risk Assessment 
Achievement and assessment of safety in systems containing 
software, 12:3961 (RA;XA) 
Standardization 
Nuclear power plant monitoring and control system software: | 
verification and validation, 12:3876 (RA;XA) 
Validation 
Nuclear power plant monitoring and control system software: 
verification and validation, 12:3876 (RA;XA) 
PROGRAMMING LANGUAGES 
See also FORTRAN | 
LISP | 


Application of Ada higher-order language to guidance and 





control. Lecture series, 12:6316 (R;US) 
Rewrite Rule Machine. Progress report, 12:6330 (R;US) 
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PROJECT (CASTLE) 
See CASTLE PROJECT 
PROJECT (CROSSROADS) 
See CROSSROADS PROJECT 
PROJECT (DOMINIC) 
See DOMINIC PROJECT 
PROJECT (GREENHOUSE) 
See GREENHOUSE PROJECT 
PROJECT (HARDTACK) 
See HARDTACK PROJECT 
PROJECT (Ivy) 
See IVY PROJECT 
PROJECT (JANGLE) 
See JANGLE PROJECT 
PROJECT (UPSHOT) 
See UPSHOT PROJECT 
PROLACTIN 
See LTH 
PROMETHIUM 147 
Beta-Minus Decay 
Measurement of the electron polarization in the 8 decay of 
Ca and 147Pm, 12:5995 (R;DE;In German) 
PROMINENCES (SOLAR) 
See SOLAR PROMINENCES 
PROMPT GAMMA RADIATION 
Measuring Methods 
Operation Greenhouse. Scientific Director's report of atomic 
weapon tests at Eniwetok, 1951. Annex 1.1. Prompt-gamma- 
ray measurements. Part 2. Prompt-gamma-ray intensity as a 
function of time, 12:5103 (R;US) 
PRONGS 
See PARTICLE TRACKS 
PROPELLANTS 
Combustion 
Rock mechanics effects observed subsequent to multiple 
fracturing of wellbores, 12:3370 (BA;US) 
PROPORTIONAL COUNTERS 
GeV Range 01-10 
Detection system with a large angular acceptance and an 
energy high dynamics, for heavy ion physics at intermediate 
energies: M.E.w. detector, 12:5010 (R;FR;In French) 
Performance Testing 
Detection system with a large angular acceptance and an 
energy high dynamics, for heavy ion physics at intermediate 
energies: M.E.w. detector, 12:5010 (R;FR;In French) 
PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTECTIVE CLOTHING 
Performance 
Effects of physical conditioning on heat tolerance in chemical- 
defense gear. Master's thesis, 12:6309 (R;US) 
Operation Hardtack. Project 8.1. Effects on materials of 
thermal radiation from nuclear detonations, 12:5120 (R;US) 
PROTECTIVE COATINGS 
Oxidation 
Oxidation-sulfidation behavior of Ni-base superalloys and 
MCrAI coatings, 12:4254 (R;US) 
Performance Testing 
Coatings against fretting, 12:4554 (RA;FR) 
Sulfidation 


Oxidation-sulfidation behavior of Ni-base superalloys and 
MCrAI coatings, 12:4254 (R;US) 
PROTEINS 
See also CHLOROPHYLL-BINDING PROTEINS 
GLUCOPROTEINS 
LIPOPROTEINS 
RHODOPSIN 


Amino Acid Sequence 
Early region 1B of adenovirus 2 encodes two coterminal 
proteins of 495 and 155 amino acid residues, 12:5564 (J;US) 


Portable fiberoptic monitor for fluorimetric bioassays, 12:4461 
G;US) 


Spectroscopy 
Portable fiberoptic monitor for fluorimetric bioassays, 12:4461 
GUS) 


Epidermal growth factor (EGF) sensitive phosphorylation of 
calmodulin (CAM) in A431 cell membrane, 12:5445 (J;US) 
PROTEOLIPIDS 
See LIPOPROTEINS 
PROTON BEAMS 


Applied-B ion diode experiments on PBFA-I, 12:6296 (BA;US) 


Measurements of enhanced ion stopping-powers in high 
temperature targets, 12:6292 (BA;US) 
Simulations of enhanced ion stopping power experiments, 
12:6293 (BA;US) 
Beam Currents 
Time resolved pinhole camera for intense proton beam focus 
measurements, 12:4827 (BA;US) 
Beam Dynamics 
Progress in ion output on LONGSHOT II for ion ring 
formation and propagation studies, 12:4944 (BA;US) 
Beam Optics 
Time resolved proton focus studies on a radial applied B-field 
diode, 12:6169 (BA;US) 
Beam Transport 
Deflection of an 800 GeV particle beam using channeling, 
12:4924 (J;NL) 
Showers 


Energy loss and angular characteristics of high energy 
electromagnetic processes, 12:6080 (J;NL) 
Current Density 
Simulations of enhanced ion stopping power experiments, 
12:6293 (BA;US) 
Techniques 


Time resolved pinhole camera for intense proton beam focus 
measurements, 12:4827 (BA;US) 
Energy Spectra 
Direct measurement of the energy spectrum of an intense 
proton beam, 12:4923 (J;US) 
Ton Sources 
A gas-breakdown anode plasma source for magnetically- 
insulated ion diodes, 12:5845 (BA;US) 
PROTON DETECTION 


Elastic recoil detection technique for depth profiling hydrogen 
isotopes in solids, 12:5011 (RA;JP) 


Elastic recoil detection technique for depth profiling hydrogen 
isotopes in solids, 12:5011 (RA;JP) 
PROTON REACTIONS 
Capture 
(p vector,7/sup +-/) reactions on Be at 650 MeV, 12:5986 
J;NL 


Interactions 
Characteristics of charm production by 400-GeV protons, 
12:5893 (J;US) 
Cross Sections 
Comment on the 7Be(p,y)®B cross section and the solar 
neutrino problem, 12:5701 (R;AU) 
Elastic Scattering 
Analyzing powers and proton spin transfer coefficients in the 
elastic scattering of 800 MeV polarized protons from an L- 
type polarized deuteron target at small momentum transfers, 
12:5979 (R;US) 


Optical model calculations of heavy-ion target fragmentation, 
12:6048 (R;US) 
Knock-Out Reactions 
Tests of the factorized distorted wave impulse approximation 
for (p,2p) reactions, 12:5985 (J;US) 
Fragmentation 


Multiquark freedom degrees in cumulative hadron-nucleus 
reactions, 12:5977 (R;SU;In Russian) 
Optical Models 
Optical model calculations of heavy-ion target fragmentation, 
12:6048 (R;US) 
Polarized Beams 
Analyzing powers and proton spin transfer coefficients in the 
elastic scattering of 800 MeV polarized protons from an L- 





Polarized Beams 


type polarized deuteron target at small momentum transfers, 
12:5979 (R;US) 
PROTON SOURCES 
Beam Currents 
Applied-B ion diode experiments on PBFA-I, 12:6296 (BA;US) 
Beam Extraction 
An extraction applied magnetic field ion diode for ion source 
studies, 12:4943 (BA;US) 
Design 
An extraction applied magnetic field ion diode for ion source 
studies, 12:4943 (BA;US) 


Efficiency 
Applied-B ion diode experiments on PBFA-I, 12:6296 (BA;US) 
Time resolved proton focus studies on a radial applied B-field 
diode, 12:6169 (BA;US) 
Operation 
An extraction applied magnetic field ion diode for ion source 
studies, 12:4943 (BA;US) 
Performance Testing 
Measurements of enhanced ion stopping-powers in high 
temperature targets, 12:6292 (BA;US) 
PROTON-ANTIPROTON INTERACTIONS 
Multiple Production 
Trimuon production in pp-bar collisions, 12:5935 (J;US) 
PROTON-DEUTERON INTERACTIONS 
Elastic Scattering 
Los Alamos experiments on the few nucleon systems, 12:5975 
(R;US) 
PROTON-NEUTRON INTERACTIONS 
Elastic Scattering 
Los Alamos experiments on the few nucleon systems, 12:5975 
(R;US) 
Isospin 
Isospin nonconservation in nucleon-nucleon scattering by a 
color force, 12:5936 (J;US) 
Quark Model 
Isospin nonconservation in nucleon-nucleon scattering by a 
color force, 12:5936 (J;US) 
PROTON-NUCLEON INTERACTIONS 


See also PROTON-NEUTRON INTERACTIONS 
PROTON-PROTON INTERACTIONS 


Inclusive Interactions 

Inclusive hadronic production cross sections measured in 

proton-nucleus collisions at Vs = 27.4 GeV, 12:5889 (J;US) 
PROTON-PROTON INTERACTIONS 
Bremsstrahlung 

Proton-proton bremsstrahlung and information on off-shell 

aspects of the nucleon-nucleon force, 12:6049 (R;CA) 
Elastic Scattering 

Los Alamos experiments on the few nucleon systems, 12:5975 
(R;US) 

Observation of a new structure in the difference between the 
pp total cross sections for antiparallel and parallel 
longitudinal spin states, 12:5888 (J;US) 

Unitary meson-exchange calculation of NN—>NN7 reaction, 
12:5939 (J;US) 

Multiple Production 

Valence quark effects in beam remnants in high E/sub t/ 

proton-proton collisions at Vs=27.4 GeV, 12:5894 (J;NL) 
Particle Production 

Unitary meson-exchange calculation of NN—>NN7 reaction, 

12:5939 (J;US) 
Total Cross Sections 

Observation of a new structure in the difference between the 
pp total cross sections for antiparallel and parallel 
longitudinal spin states, 12:5888 (J;US) 

PROTONS 
See also SOLAR PROTONS 


Measurements of enhanced ion stopping-powers in high 
temperature targets, 12:6292 (BA;US) 
Simulations of enhanced ion stopping power experiments, 
12:6293 (BA;US) 
Constants 


Nucleon axial isoscalar coupling constant and the Bjorken sum 
tule, 12:5917 (R;SU) 
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Neutron Reactions 
Search for short lived axions emitted from neutron capture on 
protons, 12:5944 (R;US) 
Particle Production 
Investigation of correlation phenomena in nucleus-nucleus 
interactions at 4.2 GeV/c per nucleon, 12:5881 (R;SU) 
Stopping Power 
Measurements of enhanced ion stopping-powers in high 
temperature targets, 12:6292 (BA;US) 
Simulations of enhanced ion stopping power experiments, 
12:6293 (BA;US) 
PROTOPORPHYRINS 


Correlation of potential dependent SERS with 
electrochemistry of special adsorbate sites for iron 
protoporphyrin IX at a silver electrode, 12:4511 (BA;US) 

PSEUDOMONAS 

Microbial biodegradation of 2,4,5-trichlorophenoxyacetic acid 

and chlorophenols, 12:5624 (RA;US) 
Genetic Engineering 

Identification and cloning of genes encoding haloaromatic 
catabolic enzymes and the construction of hybrid pathways 
for substrate mineralization, 12:5626 (RA;US) 

Pseudomonas hydrocarbon oxidation, 12:5557 (RA;US) 

PSR REACTOR 
See PSTR REACTOR 
PSTR REACTOR 
Reactor Operation 

Penn State Breazeale Reactor. Thirty-first annual progress 

report, July 1, 1985-June 30, 1986, 12:3911 (R;US) 
PUBLIC BUILDINGS 
Energy Consumption 

Energy management tracking system: tracking energy 

improvements in municipal baildings, 12:4110 (RALUS) 
Energy Management Systems 
Energy management tracking system: tracking energy 
improvements in municipal buildings, 12:4110 (RA.US) 
Passive Solar Heating Systems 
Solar day care center, 12:3661 (RA;DK) 
Solar Water Heaters 
Efficient solar water heating system for a public building, 
12:3667 (RA;DK) 
PUBLIC UTILITIES 
See also ELECTRIC UTILITIES 
Service Sector 

Preliminary survey report: evaluation of brake-drum service 
controls at Louisville Gas and Electric Company, Louisville, 
Kentucky, 12:5187 (R;US) 

PULMONARY CANCER 
See CARCINOMAS 
PULMONARY LAVAGE 
See LUNGS 
PULSE COLUMNS 
See EXTRACTION COLUMNS 
PULSED REACTORS 
Reactor Maintenance 

A remote maintenance robot system for a pulsed nuclear 

reactor, 12:3917 (BA;US) 
Remote Handling 
A remote maintenance robot system for a pulsed nuclear 
reactor, 12:3917 (BA;US) 
PULVERIZED FUEL ASH 
See FLY ASH 
PUMPS 
See also WIND-POWERED PUMPS 
Efficiency 

Irrigation cost reduction and energy conservation through 
upgrading of pumping plants. Technical completion report, 
12:4194 (R;US) 

Energy Conservation 

Irrigation cost reduction and energy conservation through 
upgrading of pumping plants. Technical completion report, 
12:4194 (R;US) 
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Performance 
Effect of non-newtonian antimisting kerosene on jet pump 
performance. Final report, September 1983-December 1984, 
12:3372 (R;US) 
PURITY 
See IMPURITIES 
PWR TYPE REACTORS 


See also ANGRA-1 REACTOR 
ANGRA-2 REACTOR 
ANGRA-3 REACTOR 
BRAIDWOOD-1 REACTOR 
BRAIDWOOD-2 REACTOR 
GRAFENRHEINFELD REACTOR 
HARRIS-1 REACTOR 
MC GUIRE-1 REACTOR 
MC GUIRE-2 REACTOR 
MUELHEIM-KAERLICH REACTOR 
SEABROOK-1 REACTOR 
SEABROOK-2 REACTOR 
SEQUOYAH-1 REACTOR 
SEQUOYAH-2 REACTOR 
SURRY-1 REACTOR 
SURRY-2 REACTOR 
SURRY-3 REACTOR 
SURRY-4 REACTOR 
THREE MILE ISLAND-2 REACTOR 
WWER TYPE REACTORS 


Blowdown 
Simulation of the blowdown experiencies using the TRAC- 
PD2 computer code, 12:3948 (RA;BR;In Portuguese) 
Boilers 


Energetics of smelt/water explosions, 12:3989 (R;US) 


General layout of a 1300 MW PWR buildings: standard lay-out 
and influence factors, 12:3740 (RA;BR;In Portuguese) 
Burnup 
Incorporation of BURN code for burnup calculations into code 
MICROBE for calculations of LWR lattice 
microparameters, 12:3774 (RA;CS;In Czech) 
Simulation 


Long-term power system simulation for real-time training with 
a reduced size program, 12:3606 (R;BR) 
Control Rooms 
IMAGE information monitoring and applied graphics software 
environment. Volume 3. User's guide, 12:3858 (R;US) 
Dryout 
Assessment of RELAPS5/MOD2 against 25 dryout experiments 
conducted at the Royal Institute of Technology, 12:3795 
(R;US) 
Fuel Rods 
Adequation of FRAP-T4 computer code to analyse PWR fuel 
rods with stainless steel cladding, 12:3743 (RA;BR;In 
Portuguese) 
In Core Instruments 
Prediction of in-core gamma effects. Final report, 12:3726 
(R;US) 
Loss of Coolant 
Experimental study on two-phase natural circulation and flow 
termination in a loop, 12:3987 (R;US) 
Simulation of the blowdown experiencies using the TRAC- 
PD2 computer code, 12:3948 (RA;BR;In Portuguese) 
Loss of Flow 
Loss of feed flow, steam generator tube rupture and steam line 
break thermohydraulic experiments, 12:3990 (R;US) 
Low-Level Radioactive Wastes 
Bituminization of simulated PWR type reactor wastes, boric 
evaporator bottoms and ion exchange resins, carried out in 
CNEN/SP using commercial bitumen available in the 
Brazilian market. Results and commentaries, 12:3474 
(RA;BR;In Portuguese) 
Mathematical Models 
Long-term power system simulation for real-time training with 
a reduced size program, 12:3606 (R;BR) 
Mixed Oxide Fuels 
Physical and chemical characterization of the (Th, U)O2 mixed 
oxide fuel, 12:3742 (RA;BR;In Portuguese) 
Perturbation Theory 
Application of the perturbation theory for sensitivity 
calculations in thermalhydraulics reactor calculations, 
12:3751 (RA;BR;In Portuguese) 


Pipes 

Degraded Piping Program - Phase II. Semiannual report, 
October 1985-March 1986. Volume 4, 12:3984 (R;US) 

Evaluation of flaws in carbon steel piping. Final report, 
12:3727 (R;US) 

Pressurizers 

Alterations in the evaporation and discharge calculations for 
safety and relief valves in the Almod pressurizer, 12:3936 
(RA;BR;In Portuguese) 

Reactor Accidents 

Accident analysis for nuclear power plants licensing purpose, 
12:3940 (RA;BR;In Portuguese) 

Energetics of smelt/water explosions, 12:3989 (R;US) 

Perspectives on the economic risks of LWR accidents, 12:3993 
(R;US) 

Reactor Cooling Systems 

DCC-3 degraded core coolability: experiment and analysis, 

12:3986 (R;US) 
Reactor Cores 

Experimental determination of single and two-phase flow 
pressure drop across a PWR core degraded by accident, 
12:3946 (RA;BR) 

Modeling of two-phase flow during bottom reflooding in 
PWRs. Final report, 12:3931 (R;US) 

Reactor Fueling 

Automatic determination of pressurized water reactor core 
loading patterns that maximize beginning-of-cycle reactivity 
within power-peaking and burnup constraints, 12:3796 (J;US) 

Reactor Licensing 

Accident analysis for nuclear power plants licensing purpose, 
12:3940 (RA;BR;In Portuguese) 

General layout of a 1300 MW PWR buildings: standard lay-out 
and influence factors, 12:3740 (RA;BR;In Portuguese) 

Reactor Materials 

Evaluation of flaws in carbon steel piping. Final report, 

12:3727 (R;US) 
Reactor Physics 

Prediction of in-core gamma effects. Final report, 12:3726 
(R;US) 

Reactor Analysis Support Package (RASP). Volume 5. PWR 
physics analysis guidelines. Final report, 12:3930 (R;US) 

Reactor Analysis Support Package (RASP). Volume 4. BWR 
physics analysis guidelines. Final report, 12:3929 (R;US) 

Reactor Safety 

Accident analysis for nuclear power plants licensing purpose, 
12:3940 (RA;BR;In Portugvese) 

Safety research programs sponsored by Office of Nuclear 
Regulatory Research. Quarterly progress report, January 1- 
March 31, 1986. Volume 6, No. 1, 12-3983 (R;US) 

Reactor Shutdown 

Influence of nuclear power plants shutdown period in 
operation of hydrothermic systems, 12:3749 (RA;BR;In 
Portuguese) 

Reactor Sites 

General layout of a 1300 MW PWR buildings: standard lay-out 

and influence factors, 12:3740 (RA;BR;In Portuguese) 
Rewetting 

Evaluation report on CCTF Core-II reflood test C2-4 (Run 

62). Investigation of reproducibility, 12:3790 (R;JP) 
Sensitivity Analysis 

Application of the perturbation theory for sensitivity 
calculations in thermalhydraulics reactor calculations, 
12:3751 (RA;BR;In Portuguese) 

Spent Fuel Elements 

Economical efficiency aspects of submerged testing facilities 
for power reactor fuel examination, 12:3732 (R;SU;In 
Russian) 

Standardization 

General layout of a 1300 MW PWR buildings: standard lay-out 

and influence factors, 12:3740 (RA;BR;In Portuguese) 
Steam Generators 

Correlation of tube support corrosion studies. Final report, 
12:3737 (R;US) 

Loss of feed flow, steam generator tube rupture and steam line 
break thermohydraulic experiments, 12:3990 (R;US) 








PYRENE 
Nitration 
Effect of nitrogen dioxide on the photochemical and 
nonphotochemical degradation of pyrene and benzo[a]pyrene 
adsorbed on coal fly ash, 12:5239 (J;US) 
PYRIDINE 


Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Third quarterly report, February- 
May 1985, 12:3305 (R;US) 

Adsorption Heat 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Third quarterly report, February- 
May 1985, 12:3305 (R;US) 


Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Third quarterly report, February- 
May 1985, 12:3305 (R;US) 
2-PYRIDINECARBOXYLIC ACID 
See PICOLINIC ACID 
PYRITE 
Decomposition 
Lawrence Livermore National Laboratory oil shale project 
review: METC second annual oil shale contractors meeting, 
12:3418 (R;US) 
Oxidation 
In situ spectroscopy of pyrite oxidation and resulfidation, 
12:4501 (BA;US) 
Spectroscopy 
In situ spectroscopy of pyrite oxidation and resulfidation, 
12:4501 (BA;US) 


In situ spectroscopy of pyrite oxidation and resulfidation, 
12:4501 (BA;US) 
PYRITES 
See PYRITE 
PYROLYSIS 
Chemical Reaction Kinetics 
Rapid pyrolysis with steam stabilization. Quarterly report, 
December 1985-February 1986, 12:3299 (R;US) 
Controlled Atmospheres 
Rapid pyrolysis with steam stabilization. Quarterly report, 
December 1985-February 1986, 12:3299 (R;US) 
Test Facilities 
Rapid pyrolysis with steam stabilization. Quarterly report, 
December 1985-February 1986, 12:3299 (R;US) 
PYROLYTIC GASES 
Chemical Composition 
Chemical and physical parameters necessary for the 
interpretation of in situ, thermal recovery of tar sand 
deposits, 12:3417 (R;US) 
PYROTECHNIC DEVICES 
Bonding 
Improved ic to metal bonds for pyrotechnic header 
applications, 12:5055 (R;US) 
Ignition 
Comparison of numerical models of a pyrotechnic device, 
12:4576 (R;US) 
Mathematical Models 
Comparison of numerical models of a pyrotechnic device, 
12:4576 (R;US) 
PYRROLES 
See also INDOLES 
Catalytic Effects 
Heat-treated pyrrole black based electrocatalysts for oxygen 
reduction in acid and alkaline solutions, 12:4341 (BA;US) 
Electric Conductivity 
Characterization of polypyrrole/sulfonated metal 
phthalocyanine electrodes, 12:4028 (BA;US) 
Treatments 


Heat-treated pyrrole black based electrocatalysts for oxygen 
reduction in acid and alkaline solutions, 12:4341 (BA;US) 
Oxidation 
Characterization of polypyrrole/sulfonated metal 
phthalocyanine electrodes, 12:4028 (BA;US) 
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QUADRUPOLE LINACS 
Cavity Resonators 
Studying the shape of electrodes in an accelerating structure 
with spatially homogeneous focusing, 12:4819 (RA;SU;In 
Russian) 


Design 
Superconducting RFQ's in the 100 MeV range, 12:4736 
(RA;US) 
Electrodes 
Designing RFQ linacs with arbitrary electrode profiles, 
12:4738 (RA;US) 
QUANTUM CHROMODYNAMICS 
Diffraction Models 
Hard diffractive processes: QCD models, 12:5899 (R;US) 
Phase Transformations 
Dilepton emission and the QCD phase transition in 
ultrarelativistic nuclear collisions, 12:5964 (J;US) 


Light quark masses in QCD from local duality, 12:5926 (R;AT) 
Nonperturbative bounds on the number of constituents, 12:5952 
(R;US) 


See also PHI4-FIELD THEORY 
QUANTUM CHROMODYNAMICS 
Mass Renormalization 
Approximate determination of the mass gap in quantum field 
theory using the method of finite elements, 12:5961 (J;US) 
sine-Gordon Equation 
Approximate determination of the mass gap in quantum field 
theory using the method of finite elements, 12:5961 (J;US) 
QUANTUM MECHANICS 
Hamiltonian Function 
Applicability of Hamilton's equations in the quantum soliton 
problem, 12:6098 (R;US) 
Heisenberg Picture 
Accurate determination of spectra in discrete-time quantum 
mechanics, 12:6105 (J;US) 
Hidden Variables 
Evolution of dynamical variables in quantum systems, 12:6100 
(R;SU;In Russian) 
Mathematical Models 
Ostwald ripening theory. Final Report, 3 October 1984-1 June 
1986, 12:6103 (R;US) 
Partition Functions 
Effective classical partition functions, 12:6104 (J;US) 
QUARK MATERIAL 
See QUARK MATTER 
QUARK MATTER 
Cluster Model 
Quark matter as a statistical system, 12:5923 (R;SU;In Russian) 
Particle Identification 
Dilepton emission and the QCD phase transition in 
ultrarelativistic nuclear collisions, 12:5964 (J;US) 
QUARK MODEL 
See also STRING MODELS 
Bound State 
Models of multiquark states, 12:5898 (R;US) 
Many-Body Problem 
Models of multiquark states, 12:5898 (R;US) 
QUARK PLASMA 
See QUARK MATTER 
QUARK SEA 
See QUARK MATTER 
QUARK-GLUON PLASMA 
See QUARK MATTER 
QUARKS 
CP Invariance 
B°-B-bar® system in left-right symmetric models, 12:5929 
(R;AT) 





Two-body hadronic decays of exotic quarks in E¢ theories, 
12:5934 (J;US) 





Detection 


Searches for monopoles and quarks, 12:5884 (R;US) 
Mass 
Light quark masses in QCD from local duality, 12:5926 (R;AT) 
Particle Decay 
Numerical results for QCD-corrections for a 
semiphenomenological approach to bottom- and top-quark 
decay, 12:5928 (R;AT) 
Particle Models 
Further interpretations of quarks as Skyrmions, 12:5913 
(R;XA) 
May quarks and leptons be interpreted as Skyrmions, 12:5912 
(R;XA) 
Particle Production 
Diffractive heavy flavor production-including W/sup +-/ and 
Z/sup 0/, 12:5900 (R;US) 
Rest Mass 
Top quark and light Higgs scalar mass bounds in no-scale 
supergravity, 12:5956 (R;US) 
QUARTZ 
Infrared Spectra 
Vibrational properties of disordered solids: Far infrared studies, 
Technical progress report, 12:4231 (R;US) 
QUARTZ MONZONITE 
Elasticity 


The effect of gamma irradiation on the strength and elasticity 

of climax stock and westerly granites, 12:3517 (J;US) 
Physical Radiation Effects 

The effect of gamma irradiation on the strength and 

of climax stock and westerly granites, 12:3517 (J;US) 
Radioactive Waste Disposal 

The effect of gamma irradiation on the strength and 

of climax stock and westerly granites, 12:3517 (J;US) 
Young Modulus 
The effect of gamma irradiation on the strength and 
of climax stock and westerly granites, 12:3517 (J;US) 
QUASARS 
Absorption Spectra 
Spectroscopy of the QSOs Q0118-031 A,B,C, 12:5693 (R;AU) 
QUINOLINES 
Denitrification 

Catalytic methods for improved coal liquefaction and 
hydrotreating. Quarterly report No. 4, June 23-September 
22, 1986, 12:3310 (R;US) 

Composite-bed reactor for upgrading coal-derived liquids: 
Annual report, October 1, 1984-March 31, 1986, 12:3303 
(R;US) 

Regioselective reduction of polynuclear heteroaromatics 
catalyzed by transition metal complexes and 
hydrodenitrogenation chemistry, 12:4488 (R;US) 

H 

Catalytic methods for improved coal liquefaction and 
hydrotreating. Quarterly report No. 4, June 23-September 
22, 1986, 12:3310 (R;US) 

Composite-bed reactor for upgrading coal-derived liquids: 
Annual report, October 1, 1984-March 31, 1986, 12:3303 
(R;US) 

Regioselective reduction of polynuclear heteroaromatics 
catalyzed by transition metal complexes and 
hydrodenitrogenation chemistry, 12:4488 (R;US) 


Regioselective reduction of polynuclear heteroaromatics 
catalyzed by transition metal complexes and 
hydrodenitrogenation chemistry, 12:4488 (R;US) 

Roles of hydrogen and carbon monoxide on the conversions of 
organic solids and their chemical models, 12:3296 (RA;US) 

QUINONES 
Molecular Models 

Crystallographic studies of the photosynthetic reaction center 

from R. sphaeroides, 12:3620 (R;US) 


RADIANT HEAT TRANSFER 
Mathematical Models 
A radiation heat transfer model for the SCDAP code, 12:3994 
G;US) 
RADIATION ACCIDENTS 
Emergency Plans 
ARAC: a centralized computer assisted emergency planning, 
response, and assessment system for atmospheric releases of 
toxic material, 12:5247 (R;US) 
Mexico 
Radiation accident of Co contamination. Mexico 1984, 
12:3918 (R;MX;In Spanish) 


The use of aqueous foam to reduce radioactive material 
dispersal in sabotage incidents, 12:3568 (J;US) 
Radiation Monitoring 
Results of the 1985 radiological survey at Fort Dix BOMARC 
site, New Jersey. Annual report, 15-21 September 1985, 
12:5328 (R;US) 
RADIATION BURNS 
Radiation Protection 
Operation Dominic Christmas and Fish Bowl series. Project 
Officers report. Project 4.1. Production of chorioretinal 
burns by nuclear detonations and tests of protective devices 
and phototropic materials, 12:5112 (R;US) 
RADIATION CHEMISTRY 
Research 


Programs 
[Multiprogram radiation laboratory primarily involved in 
radiation chemistry studies]. Quarterly report, July 1- 
September 30, 1986, 12:4520 (R;US) 
Annual report of the Osaka Laboratory for Radiation 
Chemistry Japan Atomic Energy Research Institute, (17). 
April 1, 1983-March 31, 1984, 12:4522 (R;JP) 
RADIATION DAMAGE (BIOLOGICAL) 
See RADIATION INJURIES 
RADIATION DAMAGE (NONBIOLOGIC) 
See RADIATION EFFECTS 
RADIATION DECONTAMINATION 
See DECONTAMINATION 
RADIATION DETECTORS 
See also CHERENKOV COUNTERS 
IONIZATION CHAMBERS 
NEUTRON DETECTORS 
PROPORTIONAL COUNTERS 
SCINTILLATION COUNTERS 
SEMICONDUCTOR DETECTORS 
STREAK CAMERAS 
WHOLE-BODY COUNTERS 


The DO detector at the Tevatron Collider, 12:5026 (BA;US) 
Underwater radiation detector, 12:5022 (P;US) 


Underwater radiation detector, 12:5022 (P;US) 
Performance 

The D0 detector at the Tevatron Collider, 12:5026 (BA;US) 
Resolution 

The D0 detector at the Tevatron Collider, 12:5026 (BA;US) 
Reviews 

Detection systems for high energy particle producing gaseous 

ionization, 12:5016 (R;ES;In Spanish) 


Underwater radiation detector, 12:5022 (P;US) 
RADIATION DOSIMETRY 
See DOSIMETRY 
RADIATION EFFECTS 
Research Programs 
AFRRI (Armed Forces Radiobiology Research Institute) 
reports, April-June 1986. Technical report, 12:5586 (R;US) 
Annual review of research projects 1984, 12:5589 (R;AU) 
RADIATION HAZARDS 
Decontamination 
US Army RADCON/ALPHA Team field-training exercise, 
1985. Final report, 12:4525 (R;US) 





RADIATION HYGIENE 
Genetic Variability 


RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION INJURIES 
See also RADIATION BURNS 
Operation Greenhouse. Scientific Director’s report of atomic- 
weapon tests at Eniwetok, 1951. Annex 2.7. Thermal 
radiation injury, 12:5132 (R;US) 
Genetic Variability 
Genetic markers of host resistance and/or susceptibility to the 
lethal effects of radiation and combined radiation-burn 
injuries. Technical report, 2 March 1984-31 October 1985, 
12:5587 (R;US) 
RADIATION PROTECTION 
Radiological defense. Volume 2. The principles of military 
defense against atomic weapons, 12:5094 (R;US) 


Discussion of and guidance on the optimization of radiation 
protection in the transport of radioactive material, 12:3441 
(R;XA) 


RADIATION SAFETY 
See RADIATION PROTECTION 
RADIATION SOURCES 
For cosmic sources of radiation see also COSMIC GAMMA 
SOURCES, COSMIC RADIO SOURCES, and COSMIC X- 
RAY SOURCES. 


See also GAMMA SOURCES 
SYNCHROTRON RADIATION SOURCES 
X-RAY SOURCES 


Computerized Simulation 
Two mechanisms for microwave generation: Reflexing 
electrons and oscillating virtual cathode, 12:5852 (BA;US) 
Design 
Undulator source for the SRS at Daresbury, 12:4959 (RA;US) 
RADIATION TRANSPORT 


See also CHARGED-PARTICLE TRANSPORT 
NEUTRAL-PARTICLE TRANSPORT 


Monte Carlo Method 
Implicit Monte Carlo scheme for calculating time-dependent 
line transport, 12:6079 (J;US) 
RADIATIONS 


See also ELECTROMAGNETIC RADIATION 
IONIZING RADIATIONS 
SOLAR RADIATION 


Interactions 
Investigations of the interactions of radiation with matter. 
Final report, March 1983-May 1986, 12:6060 (R;US) 
RADIOACTIVE AEROSOLS 
Aerodynamics 
Conceptual design of a system to characterize the radioactive 
ultrafine aerosol, 12:5255 (BA;US) 
Charge Distribution 
Conceptual design of a system to characterize the radioactive 
ultrafine aerosol, 12:5255 (BA;US) 
Environmental Transport 
Atmospheric dispersion models for application in relation to 
radionuclide releases. A review, 12:5245 (R;XA) 
RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE CLOUDS 
Operation Hardtack. Project 6.6. X-band radar determination 
of nuclear-cloud parameters, 12:5119 (R;US) 
Air Samplers 
Operation Greenhouse. Scientific Director's report of atomic 
weapon tests at Eniwetok, 1951. Annex 6.6. Evaluation of 
filter material, 12:5108 (R;US) 
Fallout 
Operation Hardtack. Project 2.8. Fallout measurements by 
aircraft and rocket sampling, 12:5099 (R;US) 


y 

Operation Greenhouse. Scientific Director's report of atomic- 
weapon tests at Eniwetok, 1951. Annex 4.1. Cloud studies. 
Part 1. Cloud physics. Part 2. Development of the atomic 
cloud. Part 3. Cloud-tracking photography, 12:5106 (R;US) 

Radiation Hazards 

Operation Castle. Radiological Safety. Volume 1. Final report, 

12:5136 (R;US) 
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RADIOACTIVE EFFLUENTS 
Environmental Transport 
Atmospheric dispersion models for application in relation to 
radionuclide releases. A review, 12:5245 (R;XA) 
Information Systems 
Effluent information system (EIS)/onsite discharge information 
system (ODIS) 1985 executive summary, 12:5242 (R;US) 
Risk Assessment 
Assessment of atmospherically-released radionuclides using the 
computerized radiological risk investigation system, 12:5590 
(R;US) 


Transport behavior of iodine in effluent radioactivity 
monitoring systems, 12:3888 (R;US) 
RADIOACTIVE GASEOUS WASTES 


See GASEOUS WASTES 
RADIOACTIVE WASTES 


RADIOACTIVE MATERIALS 


See also FISSION PRODUCTS 
RADIOACTIVE WASTES 


Diffusion 

Prediction of radiological dispersal from sabotage incidents 
involving high explosive, 12:3535 (J;US) 

The use of aqueous foam to reduce radioactive material 
dispersal in sabotage incidents, 12:3568 (J;US) 

Rules 

Directory of certificates of compliance for radioactive 
materials packages. Summary report of NRC approved 
packages. Volume 1. Revision 9, 12:3444 (R;US) 

Directory of certificates of compliance for radioactive 
materials packages. Certificates of compliance. Volume 2. 
Revision 9, 12:3445 (R;US) 

Directory of certificates of compliance for radioactive 
materials packages. Summary report of NRC approved 
quality assurance programs for radioactive material 
packages. Volume 3, Revision 6, 12:3446 (R;US) 

Physical Protection 

Attractiveness to theft or diversion as a consideration in the 

physical protection of SNM, 12:3565 (J;US) 
Detection 


Radiation 
Introduction to radioactive materials, 12:4985 (RA;XA) 
Radiation Hazards 
Operation Castle. Radiological Safety. Volume 2. Final report, 
12:5137 (R;US) 
Radiation Protection 
Discussion of and guidance on the optimization of radiation 
protection in the transport of radioactive material, 12:3441 
(R;XA) 
Theft 
Attractiveness to theft or diversion as a consideration in the 
physical protection of SNM, 12:3565 (J;US) 
Technology transfer: Insider protection workshop, 12:3562 
(J;US) 


Discussion of and guidance on the optimization of radiation 
protection in the transport of radioactive material, 12:3441 
(R;XA) 

Radiological transport aspects of radioactive materials in 
Brazil, 12:3443 (RA;BR;In Portuguese) 

RADIOACTIVE PARTICULATES 


See PARTICLES 
RADIOACTIVE AEROSOLS 


RADIOACTIVE TRACERS 
See RADIOPHARMACEUTICALS 
RADIOACTIVE WASTE DISPOSAL 
Bibliographies 


Bibliography of the published reports, papers, and articles on 
the Nevada Nuclear Waste Storage Investigations. Revision 
1, 12:3490 (R;US) 
Cost Estimation 
Cost/schedule optimization in the defense TRU waste 
program, 12:3514 (BA;US) 


Spent fuel disassembly hardware and other non-fuel bearing 
components: characterization, disposal cost estimates, and 
proposed repository acceptance requirements, 12:3497 
(R;US) 








Implications of monitored retrievable storage for geologic 
disposal of spent nuclear fuel and high level radioactive 
waste, 12:3513 (BA;US) 

Public Opinion 
WIPP and the local communities, 12:3509 (BA;US) 
Radionuclide Migration 

High-level and transuranic radioactive wastes. Response to 

comments for final rule. Volume 2, 12:3495 (R;US) 
Rock Mechanics 

Expected thermal and hydrothermal environments for waste 
emplacement holes based on G-tunnel heater experiments, 
12:3501 (BA;US) 


Project Guarantee 1985. Final repository for low- and 
intermediate level radioactive wastes: Safety report, 12:3484 
(R;CH;In German) 

Schedules 
Cost/schedule optimization in the defense TRU waste 
program, 12:3514 (BA;US) 
RADIOACTIVE WASTE FACILITIES 
See also WIPP 
Construction 

Project Guarantee 1985. Repository for high-level radioactive 
waste: construction and operation, 12:3479 (R;CH;In 
German) 

Project Guarantee 1985. Repository for low- and intermediate- 
level radioactive waste: construction and operation , 12:3482 
(R;CH;In German) 


Effects of retrieval on ventilation and cooling requirements for 
a nuclear waste repository, 12:3521 (BA;NL) 


Seismic design strategy for surface facilities at the prospective 
Yucca Mountain Nuclear Waste Repository, 12:3499 (R;US) 


Project Guarantee 1985. Repository for high-level radioactive 
waste: construction and operation, 12:3479 (R;CH;In 
German) 

Project Guarantee 1985. Repository for low- and intermediate- 
level radioactive waste: construction and operation , 12:3482 
(R;CH;In German) 

Performance 
Proceedings of the symposium on groundwater flow and 
transport modeling for performance assessment of deep 
geological disposal of radioactive waste: a critical evaluation 
of the state of the art, 12:3526 (R;US) 


Expected thermal and hydrothermal environments for waste 
emplacement holes based on G-tunnel heater experiments, 
12:3501 (BA;US) 

Repository development: Status and schedule, 12:3515 
(BA;US) 


Repository development: Status and schedule, 12:3515 
(BA;US) 
Remedial Action 
Environmental data package for ORNL Solid Waste Storage 
Area Four, the adjacent intermediate-level liquid waste 
transfer line, and the liquid waste pilot pit area, 12:5415 
(R;US) 


Project Guarantee 1985. Final repository for high-level 
radioactive wastes: The system of safety barriers, 12:3480 
(R;CH;In German) 

Project Guarantee 1985. Final repository for high-level 
radioactive wastes: Safety report, 12:3481 (R;CH;In German) 

Seismic Effects 

Seismic design strategy for surface facilities at the prospective 

Yucca Mountain Nuclear Waste Repository, 12:3499 (R;US) 
Site Selection 

Area recommendation report for the crystalline repository 
project: An evaluation (Crystalline Repository Project), 
12:3460 (R;US) 

Expected thermal and hydrothermal environments for waste 
emplacement holes based on G-tunnel heater experiments, 
12:3501 (BA;US) 


Implications of monitored retrievable storage for geologic 
disposal of spent nuclear fuel and high level radioactive 
waste, 12:3513 (BA;US) 


Repository development: Status and schedule, 12:3515 
(BA;US) 

Review of “Draft - Area Recommendation Report for the 
Crystalline Repository Project”, January 1986 (Rolesville 
pluton and Elk River complex), 12:3464 (R;US) 

Stratigraphic and structural configuration of the Navajo 
(Jurassic) through Ouray (Mississippian-Devonian) 
formations in the vicinity of Davis and Lavender Canyons, 
southeastern Utah, 12:5670 (R;US) 

Standards 

Assessing compliance with the EPA high-level waste standard: 

an overview, 12:3487 (R;US) 
Ventilation 

Effects of retrieval on ventilation and cooling requirements for 

a nuclear waste repository, 12:3521 (BA;NL) 
RADIOACTIVE WASTE MANAGEMENT 
Computerized Simulation 

Waste management systems model for energy systems sites on 

the Oak Ridge Reservation, 12:3459 (R;US) 
RADIOACTIVE WASTE PROCESSING 
Ceramic Melters 
Temperature control system for liquid-fed ceramic melters, 
12:3496 (R;US) 
Economics 
Treatment strategies for transuranic wastes, 12:3506 (BA;US) 
Planning 
Treatment strategies for transuranic wastes, 12:3506 (BA;US) 


Management 
Office of Remedial Action and Waste Technology. Program 
summary, 12:3463 (R;US) 
Vitrification 
Improvement to low-level radioactive-waste vitrification 
processes. Master's thesis, 12:3456 (R;US) 
Waste Product Utilization 
Thermal properties of fly ash-slag cement waste forms for 
disposal of Savannah River Plant salt waste, 12:3516 
(BA;US) 
RADIOACTIVE WASTE STORAGE 
See also MONITORED RETRIEVABLE STORAGE 
Environmental Effects 
Groundwater monitoring at three Oak Ridge National 
Laboratory inactive waste impoundments: results after one 
year, 12:3528 (R;US) 
Hazards 
Hydrogen control in the handling, shipping and storage of wet 
radioactive waste, 12:3534 (R;US) 
Site Selection 
Review of criterias for shallow burial sites and 
geohydrological evaluation around the site of temporary 
storage of low-level solid radioactive wastes of IPEN- 
CNEN/SP, 12:3442 (RA;BR) 
Tracer Techniques 
Review of criterias for shallow burial sites and 
geohydrological evaluation around the site of temporary 
storage of low-level solid radioactive wastes of IPEN- 
CNEN/SP, 12:3442 (RA;BR) 
RADIOACTIVE WASTES 
See also ALPHA-BEARING WASTES 
HIGH-LEVEL RADIOACTIVE WASTES 
INTERMEDIATE-LEVEL RADIOACTIVE WASTES 


LOW-LEVEL RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 


Environmental Impacts 
Methodologies for evaluation of environmental capacity and 
impact due to radioactive releases by critical path analysis 
and their application to the IPEN’s aquatic environment as a 
typical case study, 12:3524 (RA;BR) 


Hydrogen control in the handling, shipping and storage of wet 
radioactive waste, 12:3534 (R;US) 
Radionuclide Migration 
Review of criterias for shallow burial sites and 
geohydrological evaluation around the site of temporary 








RADIOACTIVE WASTES 
Radionuclide Migration 


storage of low-level solid radioactive wastes of IPEN- 
CNEN/SP, 12:3442 (RA;BR) 
Road 
Shock and vibration environments for truck-transported 
nuclear waste: Test and analysis, 12:3451 (J;US) 
Waste 
Shock and vibration environments for truck- 
nuclear waste: Test and analysis, 12:3451 (J;US) 
RADIOACTIVITY 
For measured values of radioactivity and for unidentified 
radiation sources; not for experimental studies. 


Calculations 

SPECACT, a FORTRAN program for the routine calculation 
of the specific activity of fission-produced Molybdenum-99, 
12:4524 (R;AU) 

S Codes 

SPECACT, a FORTRAN program for the routine calculation 
of the specific activity of fission-produced Molybdenum-99, 
12:4524 (R;AU) 

RADIOAPPLICATORS 
See RADIATION SOURCES 
RADIOAUTOGRAPHY 
See AUTORADIOGRAPHY 
RADIOBIOLOGY 
Research Programs 
AFRRI (Armed Forces Radiobiology Research Institute) 
reports, April-June 1986. Technical report, 12:5586 (R;US) 

RADIOCARBON DATING 

See CARBON 14 
RADIOCRYSTALLOGRAPHY 

See CRYSTALLOGRAPHY 
RADIODIAGNOSIS (RADIONUCLIDES) 

See NUCLEAR MEDICINE 
RADIOECOLOGY 

Alpha Spectroscopy 
Consultation and technical assistance at institutes in Australia 
and Thailand, 12:5331 (RA;XA) 
RADIOFREQUENCY SYSTEMS 
See RF SYSTEMS 
RADIOGRAPHY (AUTO) 

See AUTORADIOGRAPHY 
RADIOGRAPHY (BIOMEDICAL) 
See BIOMEDICAL RADIOGRAPHY 
RADIOGRAPHY (INDUSTRIAL) 
See INDUSTRIAL RADIOGRAPHY 

RADIOIMMUNOASSAY 
Comparative Evaluations 

Blood plasma concentration of somatomedin C (SMC) in 
growing deficit: correlation study between radioimmuno 
(RIE) and radioreceptor assay (RRE), 12:5520 (RA;BR;In 
Portuguese) 

Survey of immunoassay techniques for biological analysis, 
12:5478 (R;US) 

Standardization 

Mouting and standardization of extraction and 
radioimmunoassay methods of blood plasma ACTH, 12:5503 
(RA;BR;In Portuguese) 

Radioimmunoassay of human luteotropic hormone (HLH): 
evaluation of reagents produced in IPEN-CNEN/SP 
(Brazil), 12:5508 (RA;BR;In Portuguese) 

RADIOISOTOPE GENERATORS 
Electrochemistry 


Electrochemistry as a basis for radiochemical generator 
systems, 12:4539 (J;US) 
RADIOISOTOPE MIGRATION 
See RADIONUCLIDE MIGRATION 
RADIOISOTOPE-LABELLED DRUGS 
See RADIOPHARMACEUTICALS 
RADIOISOTOPES 
See also NEUTRON-RICH ISOTOPES 
Availability 
Isotope materials availability and services for target production 
at the Oak Ridge National Laboratory, 12:3584 (R;US) 
Health Hazards 
Drinking-water-criteria document for man-made radionuclide 
occurrence (MMRD) (draft), 12:5419 (R;US) 
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Toxicity 
Drinking-water-criteria document for man-made radionuclide 
occurrence (MMRD) (draft), 12:5419 (R;US) 
Uses 
Nuclear techniques in plant pathology 1. Plant disease control 
and physiology of parasitism, 12:5600 (RA;BR;In 


Portuguese 
RADIOLOGICAL PROTECTION 
See RADIATION PROTECTION 
RADIOMETRIC ANALYSIS 
Quality Assurance 
Analytical quality assurance programme, 12:4452 (RA;XA) 
RADIONUCLIDE CONCENTRATION 
See RADIOACTIVITY 
RADIONUCLIDE MIGRATION 
In environment. 
Mathematical Models 

Modeling of external radiation from the transport of 
radionuclides across a canyon, 12:5246 (R;US) 

Proceedings of the symposium on groundwater flow and 
transport modeling for performance assessment of deep 
geological disposal of radioactive waste: a critical evaluation 
of the state of the art, 12:3526 (R;US) 

Study of the coupling of geochemical models based on 
thermodynamic equilibrium with models of component 
transfer as solutions in porous media or fractures, 12:3458 
(R;FR;In French) 

Nondestructive Analysis 

Development of radionuclide migration monitor, (3). 
Measurement of radionuclide migration velocity, 12:5333 
(R;JP;In Japanese) 

Pilot Plants 

Performance tests on simulation apparatuses of shallow land, 

12:5332 (R;JP;In Japanese) 
Radioactive Tracer Logging 

Use of radioactive and neutron-activatable tracers to determine 

effective hydrogeologic parameters, 12:5673 (J;US) 
T Codes 

Simplified model for radioactive contaminant transport: the 

TRANSS code, 12:3529 (R;US) 
Velocity 

Development of radionuclide migration monitor, (3). 
Measurement of radionuclide migration velocity, 12:5333 
(R;JP;In Japanese) 

RADIONUCLIDE TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPHARMACEUTICALS 
Chemical Preparation 

Carbon-11, Nitrogen-13 and Oxygen-15: labelled molecules, 
12:4526 (R;FR) 

Synthesis of radiopharmaceuticals containing short-lived 
radionuclides. Progress report, March 1, 1986-February 28, 
1987, 12:4529 (R;US) 

Quality Assurance 
Results of the quality assurance testing program for 
radiopharmaceuticals 1982-1983, 12:5474 (R;AU) 
Radionuclide Administration 
Gas ampoule-syringe, 12:5552 (P;US) 
RADIOPRESERVATION 
Meetings 


Proceedings cf the Workshop on the application of ionizing 

technology in food preservation, 12:5614 (R;MY) 
RADIORECEPTOR ASSAY 
Evaluations 

Blood plasma concentration of somatomedin C (SMC) in 
growing deficit: correlation study between radioimmuno 
(RIE) and radioreceptor assay (RRE), 12:5520 (RA;BR;In 
Portuguese) 

Standardization 

Liver receptors of pregnant rabbit for growth hormone (GH). 
Comparison between the GH-HC with GH NIH by GH- 
HC, 12:5510 (RA;BR;In Portuguese) 
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RADIUM 
Leaching 
Influence of microorganisms in the weathering stability of (Ba, 
Ra)SO, in uranium mining and milling wastes, 12:5334 
(BA;US) 
Solubility 
Influence of microorganisms in the weathering stability of (Ba, 
Ra)SO, in uranium mining and milling wastes, 12:5334 
(BA;US) 
RADIUM 226 
Radioecological Concentration 
Influence of microorganisms in the weathering stability of (Ba, 
Ra)SO, in uranium mining and milling wastes, 12:5334 
(BA;US) 
RADIUM D 
See LEAD 210 
RADIUM F 
See POLONIUM 210 
RADIUM ISOTOPES 
See also RADIUM 226 
Alpha Spectroscopy 
Determination of radium isotopes in solid samples by alpha- 
spectrometry, 12:4448 (RA;XA) 


Air Pollution Control 
Evaluation of indoor aerosol control devices and their effects 
on radon progeny concentrations, 12:5249 (J;GB) 
Air Pollution Monitoring 
Indoor air quality study of 40 east Tennessee homes, 12:5229 
(J;GB) 
Daughter Products 
Application of indoor radon modeling in the interpretation of 
nuclear track radon dosimetry, 12:5256 (BA;US) 
design of a system to characterize the radioactive 
ultrafine aerosol, 12:5255 (BA;US) 
Field study of indoor average radon-daughter estimation 
methods, 12:3533 (R;US) 
Instruments and methods for measuring indoor radon and 
radon progeny concentrations, 12:5252 (BA;US) 


Evaluation of indoor aerosol control devices and their effects 
on radon progeny concentrations, 12:5249 (J;GB) 
Ecological Concentration 
Indoor air quality measurements in 38 Pacific Northwest 
commercial buildings, 12:5180 (R;US) 
Environmental Exposure Pathway 
Instruments and methods for measuring indoor radon anu 
radon progeny concentrations, 12:5252 (BA;US) 
Measuring Methods 
Radon flux measurement technology, 12:5254 (BA;US) 
Pollution Sources 
Radon release from an industrial waste and air pathway 
exemption, 12:5253 (BA;US) 
Radioecological Concentration 
Indoor air quality measurements in 38 Pacific Northwest 
commercial buildings, 12:5180 (R;US) 
Source term apportionment techniques for radon, 12:5250 
(BA;US) 
Radionuclide Migration 
Application of indoor radon modeling in the interpretation of 
nuclear track radon dosimetry, 12:5256 (BA;US) 
design of a system to characterize the radioactive 
ultrafine aerosol, 12:5255 (BA;US) 
Instruments and methods for measuring indoor radon and 
radon progeny concentrations, 12:5252 (BA;US) 
Radon flux measurement technology, 12:5254 (BA;US) 
Radon release from an industrial waste and air pathway 
exemption, 12:5253 (BA;US) 
Source term apportionment techniques for radon, 12:5250 
(BA;US) 
Removal 
Evaluation of indoor aerosol control devices and their effects 
on radon progeny concentrations, 12:5249 (J;GB) 


RADON 220 
Daughter Products 
Studies of thoron and thoron progeny: implications for 
transport of airborne radioactivity from soil to indoor air, 
12:5251 (BA;US) 
Sources 
Studies of thoron and thoron progeny: implications for 
transport of airborne radioactivity from soil to indoor air, 
12:5251 (BA;US) 


Concentration 
Studies of thoron and thoron progeny: implications for 


transport of airborne radioactivity from soil to indoor air, 
12:5251 (BA;US) 


Migration 
Studies of thoron and thoron progeny: implications for 
transport of airborne radioactivity from soil to indoor air, 
12:5251 (BA;US) 
RADON ISOTOPES 
See also RADON 220 
Toxicity 
Drinking-water criteria document for radon (draft). Scientific 
review, 12:5417 (R;US) 
Water Pollution 
Drinking-water criteria document for radon (draft). Scientific 
review, 12:5417 (R;US) 
RADURIZATION 
Irradiation Devices 
Commercial irradiator, 12:3588 (RA;MY) 


Regulations 
Regulatory aspect of food irradiation, 12:5613 (RA;MY) 
Research Programs 
Research status of food irradiation in Malaysia, 12:5608 
(RA;MY) 
RAILGUN ACCELERATORS 


Effect of number of turns on railgun performance, 12:6291 
(BA;US) 
Electric Arcs 
Arc damage to railgun insulators: Mechanisms and 
consequences, 12:4437 (BA;US) 
Electrical Insulators 
Arc damage to railgun insulators: Mechanisms and 
consequences, 12:4437 (BA;US) 
Materials Testing 
Radiation induced ablation rate for various railgun materials, 
12:4241 (R;US) 
Performance 
Effect of number of turns on railgun performance, 12:6291 
(BA;US) 
Performance Testing 
Arc damage to railgun insulators: Mechanisms and 
consequences, 12:4437 (BA;US) 
Effect of number of turns on railgun performance, 12:6291 
(BA;US) 
Power Supplies 
Effect of number of turns on railgun performance, 12:6291 
(BA;US) 
RAILWAYS 
Environmental Impacts 
Trial application of space remote sensing as an aid to impact 
assessment of major linear infrastructure works, 12:5266 
(RA;US) 


See also ACID RAIN 

Remote Sensing 

Simple approach to estimate climatological variables at 
ungauged points from satellite images and scarce ground 
data: two cases studies about rainfall and sunshine duration, 
12:5156 (RA;US) 

RAIN WATER 

Bacteria 
Formate and acetate metabolism in bacteria found in Central 

Virginia rainwater, 12:5171 (R;US) 


Measurements of **'Pu in fallout samples collected at Monaco, 


12:5408 (RA:XA) 





RAMAN SPECTROSCOPY 
Mathematical Models 


RAMAN SPECTROSCOPY 
Prior to March 1983 this concept was indexed to RAMAN 
SPECTRA. 
N/sub 2/ Raman linewidths in a H/sub 2/-O/sub 2/-N/sub 2/ 
flame by inverse Raman spectroscopy, 12:4465 (BA;US) 
Mathematical Models 
Theoretical modeling of two-color coherent anti-Stokes Raman 
spectroscopy spectra measured with a frequency-doubled, 
multimode pump laser, 12:4459 (J;US) 
RANKINE CYCLE 
Bottoming Cycles 
ANL/RBC: a computer code for the analysis of Rankine 
bottoming cyles, including system cost evaluation and off- 
design performance, 12:4687 (R;US) 
RANKINE CYCLE POWER SYSTEMS 
Specifications 


Nuclear alkali metal Rankine power systems for space 
applications, 12:3815 (R;US) 
RARE EARTH ALLOYS 


Anisotropy and microstructure of rare-earth permanent-magnet 
materials. Final report, December. 1083-March 1986, 12:4246 
(R;US) 


Anisotropy and microstructure of rare-earth permanent-magnet 
materials. Final report, December 1083-March 1986, 12:4246 
(R;US) 

RARE EARTH COMPOUNDS 
Chemical Properties 

Thermochemical properties of the rare earth monoxides, 

12:4365 (R;US) 
Crystal Field 
Crystal-fields at rare-earth sites in ReFe14B compounds, 12:4375 


(R;XA) 
RATEMETERS (COUNTING) 
See COUNTING RATEMETERS 
RATS 
Hypoth 
Contribution to the sodium metabolism study in experimental 
hypothyroidism in rats, 12:5469 (RA;BR;In Portuguese) 


In vivo tracking of the migration of Strongyloides ratti in the 
rat with selenium-75 labelled third stage larvae (L*), 12:5426 
(RA;XA) 
RAYLEIGH SCATTERING 
Form Factors 
Elastic scattering of low energy y rays. IV. Theoretical cross 
sections based upon various form factor Rayleigh 
amplitudes, 12:6020 (R;AU) 
RAYLEIGH-TAYLOR INSTABILITY 
Instability Growth Rates 
On the growth rate of Rayleigh-Taylor instability at the 
decelerating shock front, 12:6136 (RA;JP) 
REACTION PRODUCT TRANSPORT SYSTEMS 
Energy Absorption 
Alpha-burning in ICF target, 12:6245 (RA;JP) 
REACTIVITY 
Calculations 
Automatic determination of pressurized water reactor core 
loading patterns that maximize beginning-of-cycle reactivity 
within power-peaking and burnup constraints, 12:3796 (J;US) 
REACTOR ACCIDENTS 
See also DESIGN BASIS ACCIDENTS 
LOSS OF COOLANT 
LOSS OF FLOW 
MELTDOWN 
REACTOR CORE DISRUPTION 
Economic Impact 
Perspectives on the economic risks of LWR accidents, 12:3993 
(R;US) 
Fallout 
Compendium of the Environmental Measurements 
Laboratory's research projects related to the Chernobyl 
nuclear accident, 12:5244 (R;US) 
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Pressure Gradients 
Application of THERMIX-KONVEK code to accident 
analyses of modular pebble bed high temperature reactors 
(HTRs), 12:3988 (R;US) 
Public Opinion 
Reflections on Chernobyl, 12:4000 (J;US) 
Reactor Control Systems 
NUSS safety guides in design and the use of computers, 
12:3957 (RA;XA) 
Risk Assessment 
Reflections on Chernobyl, 12:4000 (J;US) 
Simulation 
Determination of drift-flux velocity as a function of two-phase 
flow patterns, 12:4648 (RA;BR;In Portuguese) 
T Gradients 


‘emperature 
Application of THERMIX-KONVEK code to accident 
analyses of modular pebble bed high temperature reactors 
(HTRs), 12:3988 (R;US) 
REACTOR CELLS 
H Codes 
Tests of HAMMER (original) and HAMMER-TECHNION 
systems with critical experiments, 12:3826 (RA;BR;In 
Portuguese) 
Neutron Flux 
EDITAR: a module for reaction rate editing and cross-section 
averaging within the AUS neutronics code system, 12:6057 
(R;AU) 
Neutron Leakage 
EDITAR: a module for reaction rate editing and cross-section 
averaging within the AUS neutronics code system, 12:6057 
(R;AU) 
REACTOR COMPONENTS 
See also BREEDING BLANKETS 
CONTROL ROD DRIVES 
CORE CATCHERS 


REACTOR COOLING SYSTEMS 
REACTOR CORES 


Evaluation of information sources and requirements for nuclear 
plant aging research with life extension implications, 12:3840 
(R;US) 

Decontamination 

Development of a mobile unit for ‘in loco’ sistematic 
decontamination in nuclear power plants components, 
12:4532 (RA;BR;In Portuguese) 


Design and structural calculation of nuclear power plant 
mechanical components, 12:3842 (RA;BR;In Portuguese) 
Fabrication 
Preparation of manufacture by SKODA concern of WWER- 
1000 reactor (Steels: ISKh2NMFA, 15Kh2NMFAA, 
O8Khi8N10T, 12Kh11N20T3R, and KhN35VT-VD), 
12:3761 (RA;CS;In Czech) 
Failures 
Applications of root cause analysis, 12:3838 (R;US) 


Current state of development and introduction in manufacture 
by Vitkovice concern of components for WWER-1000 
power plants, 12:3762 (RA;CS;In Czech) 

Reactor Safety 

Generic study of the safety aspects of LMFBR roof covers 

under HCDA load conditions, 12:3925 (RA;CH) 


Design and structural calculation of nuclear power plant 
mechanical components, 12:3842 (RA;BR;In Portuguese) 
Welding 
Determination of the approximate number of welding 
qualification procedures, according to the AD-HP 2/1 and 
NUCLEN rules, 12:3844 (RA;BR;In Portuguese) 
REACTOR CONTROL SYSTEMS 
Control and instrumentation area at CNEN: perspective and 
actual period, 12:4980 (RA;BR;In Portuguese) 
Digital Computers 
Functional needs which led to the use of digital computing 
devices in the protection system of 1300 MW units, 12:3865 
(RA;XA;In French) 








Fault Tree Analysis 

Modelling of nuclear power plant control and instrumentation 
elements for automatic disturbance and reliability analysis. 

Final report for the period 1 August 1982-31 August 1985, 
12:3859 (R;XA) 
On-Line Systems 

Benefits from use of computers in CANDU shutdown systems, 
12:3959 (RA;XA) 

Functional needs which led to the use of digital computing 
devices in the protection system of 1300 MW units, 12:3865 
(RA;XA;In French) 

Reactor Licensing 

NUSS safety guides in design and the use of computers, 

12:3957 RAXA) 
Reactor Operation 

Basic operating level of the automated control system, 12:3883 

(RA;CS;In Czech) 


NUSS safety guides in design and the use of computers, 
12:3957 (RA;XA) 


Reliability 
Digital integrated protection system: Quantitative methods for 
dependability evaluation, 12:3958 (RA;XA;In French and 
English) 
Safeguards 
Basic operating level of the automated control system, 12:3883 
(RA;CS;In Czech) 
Safety Engineering 
Digital integrated protection system: Quantitative methods for 
dependability evaluation, 12:3958 (RA;XA;In French and 
English) 
Nuclear power plant monitoring and control system software: 
verification and validation, 12:3876 (RA;XA) 
System Failure Analysis 
Digital integrated protection system: Quantitative methods for 
dependability evaluation, 12:3958 (RA;XA;In French and 
English) 
Testing 
Tool for assistance in testing the safety logic section of nuclear 
plants, 12:3877 (RA;XA;In French) 
REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR COOLING SYSTEMS 
See also PRIMARY COOLANT CIRCUITS 
Closures 
Experimental study of seal performance in the core of the 
experimental VHTR, 12:3799 (R;JP;In Japanese) 
Flow Rate 
Analytical study of flow distribution in the experimental 
VHTR core. Based on advanced phase of the second stage 
of detailed design, 12:3801 (R;JP;In Japanese) 
Heat Transfer 
DCC-3 degraded core coolability: experiment and analysis, 
12:3986 (R;US) 


DCC-3 degraded core coolability: experiment and analysis, 
12:3986 (R;US) 
Seals 
Experimental study of seal performance in the core of the 
experimental VHTR, 12:3799 (R;JP;In Japanese) 
REACTOR CORE DISRUPTION 
Radiant Heat Transfer 
A radiation heat transfer model for the SCDAP code, 12:3994 
(J;US) 
Reactor Safety 
Generic study of the safety aspects of LMFBR roof covers 
under HCDA load conditions, 12:3925 (RA;CH) 
S Codes 
A radiation heat transfer model for the SCDAP code, 12:3994 
(J;US) 
REACTOR CORES 
See also HETEROGENEOUS REACTOR CORES 
A Codes 
ATHENA model for 4 x 350 MW(t) HTGR plant side-by-side 
steel vessel prismatic core concept, 12:3797 (R;US) 


Computerized Simulation 
ATHENA model for 4 x 350 MW(t) HTGR plant side-by-side 
steel vessel prismatic core concept, 12:3797 (R;US) 
Cooling 
Heat transfer during WWER type reactor emergency cooling, 
12:3971 (RA;CS;In Czech) 
Heat Transfer 
Problems of model research in boiling crisis, 12:4653 
(RA;CS;In Czech) 
M Codes 
Modular system of computer programs of ZES-SKODA for 
neutron physics analyses of WWER-1000 reactor cores, 
12:3757 (RA;CS;In Czech) 
Multigroup Theory 
Application of in-service measurements in specifying prediction 
of operating characteristics of power reactor core, 12:3831 
(RA;CS;In Czech) 
Pressure Drop 
Experimental determination of single and two-phase flow 
pressure drop across a PWR core degraded by accident, 
12:3946 (RA;BR) 
Quenching 
Modeling of two-phase flow during bottom reflooding in 
PWRs. Final report, 12:3931 (R;US) 
Reactor 
Application of in-service measurements in specifying 
of operating characteristics of power reactor core, 12:3831 
(RA;CS;In Czech) 
Two-Phase Flow 
Experimental determination of single and two-phase flow 
pressure drop across a PWR core degraded by accident, 
12:3946 (RA;BR) 
REACTOR FUELING 
Computer Calculations 
Automatic determination of pressurized water reactor core 
loading patterns that maximize beginning-of-cycle reactivity 
within power-peaking and burnup constraints, 12:3796 (J;US) 
Utilization of the uncertainty analysis option of FRAPCON-2 
computer code for determining a conservative model for 
Angra-1 reloads, 12:3752 (RA;BR;In Portuguese) 
F Codes 
Utilization of the uncertainty analysis option of FRAPCON-2 
computer code for determining a conservative model for 
Angra-1 reloads, 12:3752 (RA;BR;In Portuguese) 
REACTOR INSTRUMENTATION 
See also IN CORE INSTRUMENTS 
Control and instrumentation area at CNEN: perspective and 
actual period, 12:4980 (RA;BR;In Portuguese) 
Fault Tree Analysis 
Modelling of nuclear power plant control and instrumentation 
elements for automatic disturbance and reliability analysis. 
Final report for the period 1 August 1982-31 August 1985, 
12:3859 (R;XA) 
REACTOR KINETICS 
A Codes 
Development of AGNES, a kinetics code for fissile solutions, 
1. Calculation of the radiolytic gas void by ‘Pressure Model’, 
12:6364 (R;JP;In Japanese) 
Simulation 


IBM-PC-based reactor neutronics analysis package, 12:3836 
G;US) 
Tightly coupled simulation of nuclear reactor transients with 
artificial intelligence, 12:4001 (J;US) 
Transients 
Tightly coupled simulation of nuclear reactor transients with 
artificial intelligence, 12:4001 (J;US) 
REACTOR LICENSING 
Manuals 
Review of nuclear power plants safety report in Brazil, 12:3944 
(RA;BR;In Portuguese) 
REACTOR MAINTENANCE 
Computerized Control Systems 
A remote maintenance robot system for a pulsed nuclear 
reactor, 12:3917 (BA;US) 








REACTOR MAINTENANCE 
Holsts 


Hoists 
A remote maintenance robot system for a pulsed nuclear 
reactor, 12:3917 (BA;US) 
Robots 
A remote maintenance robot system for a pulsed nuclear 
reactor, 12:3917 (BA;US) 
REACTOR MATERIALS 
To be assigned in conjunction with the specific descriptor for the 
material used in a reactor, provided this descriptor is not yet up- 
posted to reactor materials. 
Charpy Test 
Experimental ivestigations of notch impact samples with 
elastic-plastic material characteristics, 12:3841 (R;DE;In 
German) 
Heat Transfer 
Model simulation of a localized high-intensity heat source 
interacting with cooled metal plates. Master's thesis, 12:3825 
(R;US) 
Physical Radiation Effects 
Void-precipitate association during neutron irradiation of 
austenitic stainless steel, 12:4253 (R;US) 
Ultrasonic Testing 
Digital techniques to improve flaw detection by ultrasound 
systems. Final report, 12:3728 (R;US) 
REACTOR OPERATION 
Transients 
ATHENA code manual. Volume 1. Code structure, 
models, and solution methods, 12:6357 (R;US) 
REACTOR OPERATORS 
Performance 
Simulator-based model for estimating operator diagnosis failure 
probabilities, 12:3992 (R;US) 


Preparation of nuclear research reactors operators, 12:3896 
(RA;BR;In Portuguese) 
REACTOR PHYSICS 
Use only for indexing articles of very broad coverage, such as 
annual reviews, text book, etc. 
R Codes 


Reactor Analysis Support Package (RASP). Volume 5. PWR 
physics analysis guidelines. Final report, 12:3930 (R;US) 
Reactor Analysis Support Package (RASP). Volume 4. BWR 
physics analysis guidelines. Final report, 12:3929 (R;US) 
REACTOR PROTECTION SYSTEMS 
See also ECCS 
Reactor Safety 
Achievement and assessment of safety in systems containing 
software, 12:3961 (RA;XA) 
Tool for assistance in testing the safety logic section of nuclear 
plants, 12:3877 (RA;XA;In French) 
REACTOR SAFETY 


Computers 
Use of digital computing devices in systems important to 
safety, 12:3864 (R;XA) 
On-Line Systems 
COMPRESS - a computerized reactor safety system, 12:3956 
(RA;XA) 
Use of digital computing devices in systems important to 
safety, 12:3864 (R;XA) 
Reactor Control Systems 
Two examples of digital computing devices used in equipment 
important to safety: the CONTROBLOC and emergency 
shutdown of the reactor SUPERPHENIX, 12:3954 
(RA;XA;In French) 
Research Programs 
Safety research programs sponsored by Office of Nuclear 
Research. Quarterly progress report, January 1- 
March 31, 1986. Volume 6, No. 1, 12:3983 (R;US) 
REACTOR SAFETY EXPERIMENTS 
Evaluation 


Evaluation report on CCTF Core-II reflood test C2-4 (Run 


62). Investigation of reproducibility, 12:3790 (R;JP) 
REACTOR SHUTDOWN 


Computerized Control Systems 
Use of digital computers in CANDU shutdown systems, 
12:3869 (RA;XA) 
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Digital Computers 
Use of digital computers in CANDU shutdown systems, 
12:3869 (RA;XA) 
Isotope Ratio 
Variations in isotopic composition of a reactor at its shutdown. 
From the viewpoint of source terms used by the SPEEDI, 
12:3525 (R;JP;In Japanese) 
On-Line Systems 
Protocol system as an extension of the MIRA reactor 
protection system, 12:3953 (RA;XA) 
Use of digital computers in CANDU shutdown systems, 
12:3869 (RA;XA) 
Reactor Control Systems 
Benefits from use of computers in CANDU shutdown systems, 
12:3959 (RA;XA) 
Reactor Safety 
Benefits from use of computers in CANDU shutdown systems, 
12:3959 (RA;XA) 
REACTOR VESSELS 
For nonpressurized containers of reactor cores and associated 
components. 
Design 
Reactor closure design for a pool-type fast reactor, 12:3807 
(R;US) 
Radiation Doses 
Calculations of criticality and power distribution of LR-O 
configuration for experimental determination of dose 
absorbed in WWER reactor vessel, 12:3904 (RA;CS;In 
Czech) 
REAL TIME SYSTEMS 
Radiation Scattering Analysis 
Fast estimation of the numerical characteristics of scattered 
signals, 12:5278 (RA;US) 
RECEPTORS 
Radioassay 
Characterization of androgenic receptor in cultures of human 
fibroblasts using tritiated methytrienolone, 12:5492 
(RA;BR;In Portuguese) 
Receptors of dihydrotestosterone in the s of testicular 
feminization complete form, 12:5570 (RA;BR;In Portuguese) 
Radioreceptor Assay 
Liver receptors of pregnant rabbit for growth hormone (GH). 
Comparison between the GH-HC with GH NIH by GH- 
HC, 12:5510 (RA;BR;In Portuguese) 
RECLAMATION 
See LAND RECLAMATION 
RECYCLE (FUEL) 
See FUEL CYCLE 
RED GIANT STARS 
Classification 
Classification of N-type carbon stars. Master’s thesis, 12:5700 
(R;US) 
Explosions 
Mixing core material into the envelopes of red grants, 12:5727 
(R;US) 
REDWING PROJECT 


Redwing. Project 1.10. Blast over vegetated and 
cleared areas, 12:5138 (R;US) 


Redwing. Project 2.52. Neutron-induced soil 
radioactivity, 12:5139 (R;US) 

Redwing. Project 3.1. Effect of length of positive 
phase of blast on drag-type and semidrag-time industrial 
buildings, 12:5140 (R;US) 

ion Redwing. Project 8.4. Thermal effects on strength 
of aircraft structural sandwich-type panels, 12:5144 (R;US) 

Redwing -- Project 5.2. In-flight participation of a 
B-52. Report for May-July 1956, 12:5066 (R;US) 

Operation Redwing. Project 4.1. Chorioretinal burns, 12:5141 
(R;US) 

Operation Redwing. Project 5.1. Thermal and blast load effects 
on a B-47E aircraft in flight, 12:5142 (R;US) 

Operation Redwing. Project 5.4. In-flight participation of a B- 
57B, 12:5143 (R;US) 
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REENTRY VEHICLES 
Impact Tests 
High-velocity reverse ballistic rocket sled testing at Sandia 
National Laboratories, 12:4575 (R;US) 
REFLECTIVE COATINGS 
Production 
Multilayer for x-ray optics: production by diode sputtering and 
characterization by Microcleavage Transmission Electron 
Microscopy, 12 4401 (R;US) 
REFRACTORIES 
Corrosion 
AR and TD Fossil Energy Materials Program. 
progress report for the period ending June 30, 1986, Seas? 
(R;US) 


Shock-compression processes in inorganic powders, 12:4386 
(BA;US) 


AR and TD Fossil Energy Materials Program. Quarterly 
progress report for the period ending June 30, 1986, 12:4237 
(R;US) 
Impact Tests 
Shock-compression processes in inorganic powders, 12:4386 
(BA;US) 


Shock-compression processes in inorganic powders, 12:4386 
(BA;US) 
Residual Stresses 
Residual stresses in bonded armor tiles for in-vessel fusion 
components, 12:6266 (J;NL) 
REFRACTORY METALS 
Electrodeposition 


Investigation of the electrode kinetics and electrochemistry of 
refractory-metal deposition. Final report, 26 April 1982-30 
June 1985, 12:4249 (R;US) 

In Core Instruments 
metal component technology for in-core sensor 
design, 12:3933 (R;US) 
REFRIGERATORS 
See also HELIUM DILUTION REFRIGERATORS 


Design 
i the most cost-effective thermal storage for cooling 
in new buildings, 12:4007 (BA;CA) 
REFUSE 
See SOLID WASTES 
REGION IV 
See FEDERAL REGION IV 
REGION VII 
See FEDERAL REGION VII 
REINDEER 
See DEER 
REINFORCED CONCRETE 
Pressure Effects 
Scale effects on the behavior of shallow-buried structures and 
criteria for shock effects on ground-supported equipment. 
Technical report, 21 October 1983-31 August 1985, 12:5065 
(R;US) 
REINFORCED MATERIALS 
See also REINFORCED CONCRETE 


AR and TD Fossil Energy Materials Program. Quarterly 
progress report for the period ending June 30, 1986, 12:4237 
(R;US) 

Fibers 

Quantitative description of in situ fiber orientation state with 

image processing techniques, 12:4390 (R;US) 
Flexural Strength 

Screening the performance of organic insulators under 

cryogenic neutron irradiation, 12:6277 (BA;US) 


Properties 
AR and TD Fossil Energy Materials Program. Quarterly 
progress report for the period ending June 30, 1986, 12:4237 
(R;US) 
Radiation Effects 
Screening the performance of organic insulators under 
cryogenic neutron irradiation, 12:6277 (BA;US) 


Shear Properties 

Screening the performance of organic insulators under 

cryogenic neutron irradiation, 12:6277 (BA;US) 
RELATIVITY THEORY 

De Broglie phase velocity and Lorentz transformations, 

12:6101 (R;SU;In Russian) 
RELEASE (FISSION PRODUCT) 
See FISSION PRODUCT RELEASE 

REMEDIAL ACTION 

Testing and evaluation of permeable materials for removing 
pollutants from leachates at remedial-action sites. Report for 
January 1982-October 1984, 12:5374 (R;US) 

Program Management 
Office of Remedial Action and Waste Technology. Program 
summary, 12:3463 (R;US) 
REMOTE HANDLING EQUIPMENT 
See also MANIPULATORS 
Reactor Maintenance 

Equipment and special tool design for remote maintenance, 

12:3932 (R;US) 
REMOTE SENSING 
Computer Codes 

Concept of multi-spectral image data with analytical program 
stored on floppy diskette, 12:5342 (RA;US) 

Land use mapping by remote sensing in the Mediterranean 
region: development of a software package for processing 
Landsat data, 12:5338 (RA;US) 

Decision Making 

Remote sensing and regional development: data integration and 

aids to decision-making, 12:5288 (RA;US) 
Evaluation 

Evaluation of simulated SPOT imagery for geologic and 
mineral exploration mapping: application to West Africa and 
New Caledonia, 12:5677 (RA;US) 

Research Programs 

Continuing development of an application for Landsat data: 
1983 DCLC winter wheat acreage estimates for four states, 
12:5582 (RA;US) 

Deer census using a multispectral linear array instrument, 
12:5276 (RA;US) 

Remote sensing and crop production forecasting in Italy - 
some technical aspects, 12:5290 (RA;US) 

Uses 

Trial application of space remote sensing as an aid to impact 
assessment of major linear infrastructure works, 12:5266 
(RA;US) 

Use of remote sensing and detailed plant use information for 
developing a vegetation resource base map for use in 
integrated resource planning in West Africa, 12:5273 
(RA;US) 

RENEWABLE RESOURCES 
Information Dissemination 
Conservation and Renewable Energy Inquiry and Referral 
Service. Final technical report, 12:4085 (R;US) 
REPRESSURING 
See PRESSURIZING 
REPRODUCTION 
Temperature Effects 
Smallmouth bass reproduction in elevated temperature regimes 
at the species native southern limit, 12:5622 (J;US) 
REPUBLIC OF ZAIRE 
See ZAIRE REPUBLIC 
RESEARCH REACTORS 
See also FFTF REACTOR 
IEAR-1 REACTOR 
JMTR REACTOR 
JRR-4 REACTOR 
PSTR REACTOR 
Very-high-flux research reactor concepts, 12:3915 (J;NL) 
Fuel Plates 

Ultrahigh flux reactor design probing the limits of plate fuel 

technology, 12:3912 (J;NL) 
Hi 

Thermal-hydraulic constraints on water-cooled research 

reactor performance, 12:3913 (J;NL) 





RESEARCH REACTORS 
Loss of Coolant 


Loss of Coolant 
Analysis of the loss of coolant accidents in a 4 MW research 
reactor, using 3D-AIRLOCA computer code, 12:3949 
(RA;BR;In Portuguese) 
Neutron Flux 
Preliminary reactor design for the Center for Neutron 
Research, 12:3914 (J;NL) 
Neutron Sources 
Additional user needs, 12:3916 (J;NL) 
Transients 


Reactivity transient calculations in research reactor, 12:3897 
(RA;BR;In Portuguese) 
RESERVE CAPACITY 
See CAPACITY 
RESERVOIR ROCK 
Blast Effects 
Rock mechanics effects observed subsequent to multiple 
fracturing of wellbores, 12:3370 (BA;US) 
Fracture Mechanics 
Rock mechanics effects observed subsequent to multiple 
fracturing of wellbores, 12:3370 (BA;US) 
Rock Mechanics 
Rock mechanics effects observed subsequent to multiple 
fracturing of wellbores, 12:3370 (BA;US) 
A 


ettability 
Evaluation and determination of cross correlations between 
wettability methods. Status report, 12:3367 (R;US) 

RESERVOIRS (WATER) 

See WATER RESERVOIRS 
RESIDENCES 

See HOUSES 
RESIDENTIAL BUILDINGS 

See also APARTMENT BUILDINGS 

HOUSES 


MOBILE HOMES 
Air Source Heat Pumps 
Exhaust-air heat pump for the heating of a multi-storey house, 
12:4145 (R;FI,In Finnish) 
Energy Consumption 
Minorities and energy: a review of recent findings and a guide 
to future research, 12:4114 (R;US) 
Heating Systems 
Exhaust-air heat pump for the heating of a multi-storey house, 
12:4145 (R;FI;In Finnish) 
Hot Water 
Evaluation of the thermal performance of dead-legs in 
domestic hot water supply installations, 12:4116 (RA;DK) 
Experimental study of competing systems for maintaining 
service water temperatures in residential buildings, 12:4120 
(RA;DK) 
Hot-Water Systems 
Improving the efficiency of domestic hot-water systems, 
12:4151 (R;US) 
Photovoltaic Power Supplies 
Design and construction experience from photovoltaic 
installations, 12:3644 (RA;US) 
Radiation Monitoring 
Source term apportionment techniques for radon, 12:5250 
(BA;US) 


aterproofing 

Waterproof building. Watersafe and exchangeable building 
installations, 12:4128 (RA;DK) 

RESIDENTIAL SECTOR 
Energy Conservation 

End-use Load and Conservztion Assessment Program: 
applications and analysis plans, Version 1.0, 12:4136 (R;US) 

Role of auditor sales effectiveness in residential conservation 
incentive programs: a case study at Florida Power and 
Light, 12:4148 (R;US) 
Consumption 


Analysis of fuel shares in the residential sector: 1960 to 1995, 
12:4080 (R;US) 
Lighting Systems 
Domestic uplighting, 12:4141 (R;EC) 
UES 


See also ASHES 
SMOKES 
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Chemical Composition 
Combustion of two-stage coal liquefaction residues in a hybrid 
boiler. Final report (High ash liquefaction residues), 12:3355 
(R;US) 
Combustion 


Combustion of two-stage coal liquefaction residues in a hybrid 
boiler. Final report (High ash liquefaction residues), 12:3355 
(R;US) 

RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESINS 
Compression Strength 

Cryogenic compressive properties of basic epoxy resin systems, 

12:4395 (BA;US) 
Cryogenics 

Cryogenic compressive properties of basic epoxy resin systems, 

12:4395 (BA;US) 
Temperature Effects 
Cryogenic compressive properties of basic epoxy resin systems, 
12:4395 (BA;US) 
RESONANCE CAVITIES 
See CAVITY RESONATORS 
RESONANCE IONIZATION MASS SPECTROSCOPY 

Anomalous linewidths and peak height ratios in continuous- 

wave RIMS, 12:4457 (R;US) 
RESOURCE DEVELOPMENT 
Ground Water 

Integrated isotopic/physical approach to a numerical model of 
groundwater flow in the San Juan Basin. Technical 
completion report, 12:4045 (R;US) 

JURCES 


See also MINERAL RESOURCES 
NATURE RESERVES 
RENEWABLE RESOURCES 
WATER RESOURCES 


Application of satellite remote sensing and geographic 
information systems to the management of natural resources, 
12:5285 (RA;US) 


Mapping 
Contribution of Landsat data to mapping of land resources in 
arid regions (Tatahouine and Zarzis sheets of 1/200,000 soil 
map of Tunisia), 12:5289 (RA;US) 
Remote Sensing 
Absolute calibration for SAR systems, 12:5279 (RA;US) 
Digital mosaic processing, 12:5293 (RA;US) 
Effective integration of data sources for optimizing resource 
inventories, 12:5283 (RA;US) 
RESPIRABLE DUSTS 
See DUSTS 
RESPIRATION 
Temperature Effects 
Effects of thermal pellution on the respiratory rate and heart 
beat of some fishes, 12:5422 (TG;GB) 
RESPIRATORY SYSTEM 
See also LUNGS 
Design and measurement considerations for exercise protocols 
in human air-pollution inhalation studies, 12:5217 (R;US) 


Techniques 
Utilization and development of the portable prototype 
equipment of lung inhalation with radioactive aerosols, 
12:5491 (RA;BR;In Portuguese) 
Pathological 
Inhalation toxicity of lithium combustion aerosols in rats, 
12:5655 (J;US) 


Noninvasive detection of airway constriction in awake guinea 
pigs, 12:5578 (J;US) 
RESPIRATORY SYSTEM DISEASES 


Utilization and development of the portable prototype 
equipment of lung inhalation with radioactive aerosols, 
12:5491 (RA;BR;In Portuguese) 

Risk Assessment 
Bias due to misclassification of personal exposures in 


epidemiologic studies of indoor and outdoor air pollution, 
12:5651 (J;GB) 
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RETINA 
Radiation Effects 
Biological applications and effects of optical masers. Annual 
report, 15 March 1983-15 March 1984, 12:5662 (R;US) 
Biological applications and effects of optical masers. Annual 
report, 12:5663 (R;US) 
Flash Burns 
Calculations on technical requirements for protection devices 
against a nuclear light flash, 12:5588 (RAFR) 
Radiation Burns 
Operation Dominic Christmas and Fish Bowl series. Project 
Officers report. Project 4.1. Production of chorioretinal 
burns by nuclear detonations and tests of protective devices 
and phototropic materials, 12:5112 (R;US) 
Operation Hardtack. Project 4.1. Effects on eyes from 
exposure to very-high-altitude bursts, 12:5118 (R;US) 
Operation Redwing. Project 4.1. Chorioretinal burns, 12:5141 
(R;US) 
RETORTED SHALES 
See SPENT SHALES 
RETORTING 
Chemical Reaction Kinetics 
Lawrence Livermore National Laboratory oil shale project 
review: METC second annual oil shale contractors meeting, 
12:3418 (R;US) 
Environmental Effects 
Lawrence Livermore National Laboratory oil shale project 
review: METC second annual oil shale contractors meeting, 
12:3418 (R;US) 
Mathematical Models 
Lawrence Livermore National Laboratory oil shale project 
review: METC second annual oil shale contractors meeting, 
12:3418 (R;US) 


Programs 
Lawrence Livermore National Laboratory oil shale project 
review: METC second annual oil shale contractors meeting, 
12:3418 (R;US) 
REVERSE-FIELD PINCH 


Design and performance of FRX-C/T: A compact toroid 
translation experiment, 12:6267 (BA;US) 
Magnetic Field Configurations 
FRC formation experiments with tearing reconnection on the 
FRX-C/LSM device, 12:6258 (R;US) 
Performance 
Design and performance of FRX-C/T: A compact toroid 
translation experiment, 12:6267 (BA;US) 
Research Programs 
Advances in compact torus research. Proceedings of a 
technical committee meeting held in Sydney, Australia 4-7 
March 1985, 12:6124 (R;XA) 
Reviews 
Advances in compact torus research. Proceedings of a 
technical committee meeting held in Sydney, Australia 4-7 
March 1985, 12:6124 (R;XA) 
Field-reversed-configurations (FRC) research at Spectra 
Technology Inc. , 12: 12:6126 (RA;XA) 
RF SYSTEMS 


Bandwidth broadening in RF-structure, 12:4697 (RA;US) 

Compact high efficiency, light weight 200-800 MHz high 
power RF source, 12:4901 (RA;US) 

Design of radio frequency system for the RIKEN separated 
sector cyclotron, 12:4789 (RA;US) 

Development of flat-topped RF voltage for TRIUMF, 12:4693 
(RA;US) 

Fermilab Tevatron high leve! RF accelerating systems, 12:4914 
(RA;US) 

Generation and distribution of radio-frequency power in LEP, 
12:4967 (RA;US) 

Implementation of a new RF system for the University of 
Manitoba cyclotron, 12:4699 (RA;US) 

Low shunt impedance 53 MHz RF system for RF stacking in 
the FERMILAB antiproton accumulator, 12:4912 (RA;US) 

NSLS RF system improvements, 12:4909 (RA;US) 

Solid state high power amplifier for driving the SLC injector 
klystron, 12:4793 (RA;US) 


RHODIUM COMPOUNDS 
Catalytic Effects 


Electric Currents 
Current generation by a large amplitude wave packet, 12:6140 
(R;JP) 


Fabrication 

Fabrication and operation of the 4 MV 53 MHz RF system for 
the Fermilab antiproton source debuncher ring, 12:4913 
(RA;US) 

Performance 

Compact high efficiency, light weight 200-800 MHz high 
power RF source, 12:4901 (RA;US) 

Fabrication and operation of the 4 MV 53 MHz RF system for 
the Fermilab antiproton source debuncher ring, 12:4913 
(RA;US) 

Implementation of a new RF system for the University of 
Manitoba cyclotron, 12:4699 (RA;US) 

Solid state high power amplifier for driving the SLC injector 
klystron, 12:4793 (RA;US) 

Power Amplifiers 

RF power amplifier for the CERN SPS operating as LEP 

injector, 12:4911 (RA;US) 
RHENIUM ALLOYS 
Ablation 

Radiation induced ablation rate for various railgun materials, 

12:4241 (R;US) 
Creep 

Creep properties of selected refractory alloys for potential 
space nuclear power applications (Nb-1Zr; PWC-11; Mo-Re; 
CVD-W), 12:4296 (R;US) 


Substructural changes and dislocation generation behavior as a 
function of pulse duration in Mo-33Re shocked at low 
temperature, 12:4351 (BA;US) 

Impact Tests 

Substructural changes and dislocation generation behavior as a 
function of pulse duration in Mo-33Re shocked at low 
temperature, 12:4351 (BA;US) 

Microstructure 

Substructural changes and dislocation tion behavior as a 
function of pulse duration in Mo-33Re shocked at low 
temperature, 12:4351 (BA;US) 

RHENIUM HYDRIDES 
Absorption Spectra 

Photochemistry of rhenium hydrides. A flash photolytic 
investigation of the transients in the photochemistry of 
tris(dimethylphenylphosphine)pentahydridorhenium(V), 
12:4519 (J;NL) 

Photolysis 

Photochemistry of rhenium hydrides. A flash photolytic 
investigation of the transients in the photochemistry of 
tris(dimethylphenylphosphine)pentahydridorhenium(V), 
12:4519 (J;NL) 

RHIZOBIUM 
See also LEGUMINOSAE 


Nitrogen fixation and CO: metabolism: proceedings, 12:5446 
(B;US) 
Biological Variability 
[Basis for the competitiveness of Rhizobium japonicum in 
nodulation of soybean]. Progress report, 1984, 12:5583 
(R;US) 
Basis for the competitiveness of Rhizobium japonicum in 
nodulation of soybean. Final progress report, 12:5584 (R;US) 
RHODIUM COMPLEXES 
Catalytic Effects 
Regioselective reduction of polynuclear heteroaromatics 
catalyzed by transition metal complexes and 
hydrodenitrogenation chemistry 
(Chlorotris(triphenylphosphine)rhodium(]), 
dichlorotris(triphenylphosphine)ruthenium(I]), and 
dicarbonyldichlorobis(triphenylphosphine)ruthenium(I}), 
12:4488 (R;US) 
RHODIUM COMPOUNDS 
See also RHODIUM OXIDES 
Catalytic Effects 
Metallacarboranes structurally engineered for the reduction of 
carbon monoxide. Final project report, 12:4484 (R;US) 








RHODIUM ISOTOPES 
Argon 40 Reactions 


RHODIUM ISOTOPES 
Argon 40 Reactions 
Projectile like fragment production in Ar induced reactions 
around the Fermi energy 1. Experimental results. Competing 
mechanisms, 12:5997 (R;FR) 
RHODIUM OXIDES 
Phase Diagrams 
Thermochemical properties of group IVB and VB transition 
metal alloys with platinum group metals: acid-base 
stabilization, 12:4292 (R;US) 
RHODOPSEUDOMONAS 
Photosynthetic Reaction Centers 
3(P* I-) lifetime as measured by B; field dependent Rydmr 
triplet yield, 12:3618 (R;US) 
RHODOPSIN 
Absorption 


Spectroscopy 
Peptide-chain secondary structure of bacteriorhodopsin, 
12:5449 (J;US) 
Structural Chemical Analysis 
Peptide-chain secondary structure of bacteriorhodopsin, 
12:5449 (J;US) 
RICE 


Identification and mapping of rice paddy in southern Thailand, 
12:5282 (RA;US) 
Remote Sensing 
Identification and mapping of rice paddy in southern Thailand, 
12:5282 (RA;US) 
RICHLAND FFIF REACTOR 
See FFTF REACTOR 
RICHLAND NPR KEACITUR 


See IPCR CYCLOTRON 
RIMS 
See RESONANCE IONIZATION MASS SPECTROSCOPY 
RINGOTRON 
See ELECTRON-RING ACCELERATORS 
RINGS (STORAGE) 
See STORAGE RINGS 
RISER CRACKING 
See COAL LIQUEFACTION 
RISK ANALYSIS 
See RISK ASSESSMENT 
RISK ASSESSMENT 
L Codes 
LAVA: A conceptual framework for automated risk 
assessment, 12:3572 (J;US) 
Mathematical Models 
Multimedia Contaminant Environmental Assessment 
(MCEA) Methodology for coal-fired power plants. Volume 
2, 12:5341 (R;US) 
Multimedia contaminant environmental exposure assessment 
(MCEA) methodology for coal-fired power plants. Volume 
1, 12:5340 (R;US) 


Multimedia Contaminant Environmental Exposure Assessment 
(MCBA) Methodology for coal-fired power plants. Volume 
2, 12:5341 (R;US) 

Multimedia contaminant environmental assessment 
(MCBA) methodology for coal-fired power plants. Volume 
1, 12:5340 (R;US) 


Remote Sensing 
Examples of airborne thermal infrared analysis applied to 
engineering geology and civil works site investigations, 
12:5344 (RA;US) 
Use of airborne multispectral scanner data for quantitative 
water quality study of the Tanshui River, 12:5353 (RA;US) 
Water Quality 
Use of airborne multispectral scanner data for quantitative 
water quality study of the Tanshui River, 12:5353 (RA;US) 
ADS 


Building Materials 
Use of foamed asphalt in cold, recycled mixtures. Interim 
report, 12:3376 (R;US) 
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Remote Sensing 
Satellite imagery for road project, 12:5286 (RA;US) 
ROBOTS 
Computer Codes 
Development of a self-navigating mobile interior robot 
application as a security guard/sentry, 12:3577 (J;US) 
Computerized Control Systems 
A remote maintenance robot system for a pulsed nuclear 
reactor, 12:3917 (BA;US) 
Interlocks 
Incorporation of safety interlocks in commercial robotics for 
handling of nuclear materials, 12:4564 (R;US) 
ROCK BEDS 
Heat Sources 
An evaluation of solar heating systems with seasonal storage in 
New England: Systems using duct storage in rock and heat 
pump, 12:3680 (BA;CA) 
Seasonal Thermal Energy Storage 
An evaluation of solar heating systems with seasonal storage in 
New England: Systems using duct storage in rock and heat 
pump, 12:3680 (BA;CA) 
ROCK SALT 
See SALT DEPOSITS 
ROCKET ENGINES 
Design 
Orbit Transfer Rocket Engine Technology Program: advanced 
engine study, task D.1/D.3. Interim Report, 12:4568 (R;US) 
ROCKS 
Inclusions 
Theoretical and experimental study of the composition of deep 
source gas, 12:3401 (RA;US) 
Thermodynamic Properties 
Environmental impacts of heat extraction from rock and 
ground water, 12:5420 (R;SE;In Swedish) 
ROCKY FLATS PLANT 
Nuclear Materials Management 
A measurement control program for plutonium isotopic 
gamma-ray systems at the Rocky Flats Plant, 12:3434 (J;US) 
ROD BUNDLES 
Film Boiling 
Rod bundle film boiling and steam cooling data base and 
correlation evaluation, 12:3849 (R;US) 


Radiant Heat Transfer 
A radiation heat transfer model for the SCDAP code, 12:3994 
(J;US) 
RODS (FUEL) 
See FUEL RODS 
ROOFS 
Construction 
Proper glass-roof construction in Nordic climate, 12:4113 
(RA;DK) 
Glazing 
Proper glass-roof construction in Nordic climate, 12:4113 
(RA;DK) 
ROTAMAK DEVICES 


A compact torus device in which a rotating magnetic field is used 
to maintain the toroidal plasma current. 
Electric Currents 
Review of rotamak research, 12:6130 (RA;XA) 
Electron Cyclotron-Resonance 
Rotamak research at Essen, 12:6132 (RA;XA) 
Magnetic Field Reversal 
Rotamak research at Essen, 12:6132 (RA;XA) 
Research Programs 
Advances in compact torus research. ings of a 
technical committee meeting held in Sydney, Australia 4-7 
March 1985, 12:6124 (R;XA) 
Reviews 


Advances in compact torus research. ings of a 


technical committee meeting held in Sydney, Australia 4-7 
March 1985, 12:6124 (R;XA) 

Review of rotamak research, 12:6130 (RA;XA) 

Review of rotamak experiments, 12:6131 (RA;XA) 








evaluation of E. R. Carpenter, Inc., Richmond, Virginia, 
12:5206 (R;US) 
RUBIDIUM 
Evaporation 
Investigations concerning the source term for the emission of 
fission products and transuranic elements from the highly 
radioactive waste in the temperature region between 200 and 
1100°C, 12:3523 (TG;US) 
RUBY LASERS 
Operation 


Pulse stretching in a Q-switched ruby laser for bubble chamber 
holography, 12:4600 (J;US) 
Pulse Circuits 
Pulse stretching in a Q-switched ruby laser for bubble chamber 
holography, 12:4600 (J;US) 


Pulse stretching in a Q-switched ruby laser for bubble chamber 
holography, 12:4600 (J;US) 
RUNOFF 
Mathematical Models 
Evaluation of the satellite derived snow cover area - runoff 
forecasting models for the inaccessible basins of western 
Himalayas, 12:5271 (RA;US) 
RURAL AREAS 


Application of satellite remote sensing and geographic 
information systems to the management of natural resources, 
12:5285 (RA;US) 


UTHENIUM 
Catalytic Effects 
Catalytic methods for improved coal liquefaction and 
hydrotreating. Quarterly report No. 4, June 23-September 
22, 1986, 12:3310 (R;US) 
RUTHENIUM COMPLEXES 
Catalytic Effects 
Regioselective reduction of polynuclear heteroaromatics 
catalyzed by transition metal complexes and 
hydrodenitrogenation chemistry 
(Chlorotris(triphenylphosphine)rhodium()), 
dichlorotris(triphenylphosphine)ruthenium(I]), and 
dicarbonyldichlorobis(triphenylphosphine)ruthenium(I]), 
12:4488 (R;US) 
Chemical Bonds 
Back-bonding in ruthenium porphyrins as monitored by 
Resonance Raman spectroscopy, 12:4494 (J;US) 
RUTHENIUM OXIDES 


The mechanism of the chlorine reaction at oxide anodes, 
12:4512 (BA;US) 
RUTILE 
Crystal Structure 
X-ray diffraction studies on shock-modified materials, 12:4435 
(BA;US) 
Deformation 
The effect of shock pressure and temperature on the 
deformation microstructure of rutile, 12:4434 (BA;US) 
X-ray diffraction studies on shock-modified materials, 12:4435 
(BA;US) 
Impact Tests 
The effect of shock pressure and temperature on the 
deformation microstructure of rutile, 12:4434 (BA;US) 
X-ray diffraction studies on shock-modified materials, 12:4435 
(BA;US) 
Microstructure 
The effect of shock pressure and temperature on the 
deformation microstructure of rutile, 12:4434 (BA;US) 


The effect of shock pressure and temperature on the 
deformation microstructure of rutile, 12:4434 (BA;US) 
X-Ray Diffraction 
X-ray diffraction studies on shock-modified materials, 12:4435 
(BA;US) 


S CODES 
Benchmarks 
Cove benchmark calculations using SAGUARO and 
FEMTRAN, 12:3530 (R;US) 
SABOTAGE 
Safeguards 


Vehicle barrier systems, 12:3567 (J;US) 
Vehicles 
Vehicle barrier systems, 12:3567 (J;US) 
SACCHAROMYCES CEREVISIAE 
Genetics 
Testing of chemicals for genetic activity with Saccharomyces 
cerevisiae: a report of the U.S. Environmental Protection 
Agency Gene-Tox Program, 12:5660 (J;NL) 
Reviews 
Testing of chemicals for genetic activity with Saccharomyces 
cerevisiae: a report of the U.S. Environmental Protection 
Agency Gene-Tox Program, 12:5660 (J;NL) 
SACCHAROSE 
Biosynthesis 
Progressing batch hydrolysis process, 12:3638 (P;US) 
Synthesis of carbon-13 enriched disaccharides: lactose and 
sucrose, 12:5440 (J;US) 


Preparation 
Synthesis of carbon-13 enriched disaccharides: lactose and 
sucrose, 12:5440 (J;US) 
SAFEGUARDS 
See also IAEA SAFEGUARDS 
Education 
National safeguard systems - Inspector formation, 12:3541 
(RA;BR;In Portuguese) 
Implementation 
Managing a major security system installation: Practical lessons 
learned, 12:3558 (J;US) 
Mathematical Models 
Safeguards resource management, 12:3571 (J;US) 
SAFETY ENGINEERING 


Integrated computer design environment for the development 
of micro-computer critical software, 12:3960 (RA;XA) 
On-Line Systems 
Achievement and assessment of safety in systems containing 
software, 12:3961 (RA;XA) 
Nuclear power plant monitoring and control system software: 
verification and validation, 12:3876 (RA;XA) 
Recommendations 
Integrated computer design environment for the development 
of micro-computer critical software, 12:3960 (RA;XA) 
SAFETY (NUCLEAR) 
See RADIATION PROTECTION 
SAFETY (REACTOR) 
See REACTOR SAFETY 
SAITAMA CYCLOTRON 
See IPCR CYCLOTRON 
SALINE ZONE 
See OIL SHALES 
SALT DEPOSITS 
Cap Rock 
Structure and mineralization of the Richton Dome Caprock 
Boring MRIG-9, 12:5684 (R;US) 
Creep 
Preliminary evaluation of drift closure and closure rate 
response with respect to the effects of gas occurrences 
within the Waste Isolation Pilot Plant, 12:3500 (R;US) 
Pressure Release 
Preliminary evaluation of drift closure and closure rate 
response with respect to the effects of gas cccurrences 
within the Waste Isolation Pilot Plant, 12:3500 (R;US) 
Radioactive Waste Disposal 
Demonstration experiments on the direct final clisposal of spent 
fuel elements. F + E direct final repository program, 
12:3522 (TG;US) 





SALTS 
Chemical Preparation 


SALTS 
Use specific salts whenever possible 
See also MOLTEN SALTS 
Chemical Preparation 
Comparison of perfluoro- and perhydro-polynuclear aromatic 
hydrocarbon cation salts, 12:4487 (R;US) 


Interacting boson model calculation of octupole states in 

deformed nuclei, 12:6021 (J;US) 
Interacting Boson Model 
Interacting boson model calculation of octupole states in 
deformed nuclei, 12:6021 (J;US) 
SAMARIUM 156 
Energy Levels 
Nuclear data sheets for A = 156, 12:6022 (J;US) 
Energy-Level Transitions 
Nuclear data sheets for A = 156, 12:6022 (J;US) 
SAMARIUM ALLOYS 
Physical Properties 
De Haas-van Alphen study of LaCus, PrCus, NdCue and 
SmCusg, 12:4258 (R;US) 
SAMPLERS 
See also AIR SAMPLERS 

Design 

Passive sampler for water vapor, 12:5236 (J;GB) 
Performance 

Passive sampler for water vapor, 12:5236 (J;GB) 
Remote Control 

Operation Sandstone. Nuclear explosions. 1948. Appendix C to 
report Number 10. Special vehicles for Operation Sandstone, 
12:5090 (R;US) 

SAND 
Pressure Effects 

Operation Redwing. Project 1.10. Blast over vegetated and 

cleared areas, 12:5138 (R;US) 
Solids Flow 

Gravity flow of solids engineering databook. Small scale 
testing of lock hoppers. Final technical report Phase III, 
12:3340 (R;US) 

SANDIA LABORATORIES 
Coordinated Research 

Expected thermal and hydrothermal environments for waste 
emplacement holes based on G-tunnel heater experiments, 
12:3501 (BA;US) 

Information Systems 
Sandia shock compression database, 12:4339 (BA;US) 
Physical Protection Devices 

Sandia's experience in designing and implementing integrated 

high security physical protection systems, 12:3557 (J;US) 
Safeguards 

Managing a major security system installation: Practical lessons 

learned, 12:3558 (J;US) 
Test Facilities 

High-velocity reverse ballistic rocket sled testing at Sandia 

National Laboratories, 12:4575 (R;US) 
SANDSTONE PROJECT 

Operation Sandstone. Nuclear explosions. 1948. Scientific 
Director's report of atomic weapon tests. Annex 2, Part 2, 
Volume 2. Operation Sandstone measurements by NRL. 
Sandstone report No. 12, September 1947-September 1948, 
12:5076 (R;US) 

Operation Sandstone. Nuclear explosions. 1948. Scientific 
Director's report of atomic weapon tests. Annex 2, Part 3, 
Volume 3. Operation Sandstone measurements by NRL. 
Sandstone report no. 13, September 1947-September 1948, 
12:5077 (R;US) 

Operation Sandstone. Nuclear explosions. 1948. Scientific 
Director's report of atomic weapon tests. Annex 2, Part 4. 
Slowly varying light from an atomic explosion as measured 
with a photocell, Sandstone report No. 14, 12:5078 (R;US) 

Operation Sandstone. Nuclear explosions. 1948. Scientific 
Director's report of atomic weapon tests. Annex 4, Part 11. 
Neutron absorption measurements during Operation 
Sandstone. Sandstone report No. 19, 12:5081 (R;US) 

Operation Sandstone. Nuclear explosions. 1948. Engineer's 
report. Part 2. Sandstone report No. 42, 12:5088 (R;US) 
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Operation Sandstone. Nuclear explosions. 1948. Appendix C to 
report Number 10. Special vehicles for Operation Sandstone, 
12:5090 (R;US) 

Operation Sandstone. Scientific meteorological information, 
12:5098 (R;US) 

Operation Sandstone. Nuclear explosions--1948. Annex 5. Part 
3. Blast measurement of as a function of time. 
Sandstone report No. 22, 12:5111 (R;US) 

Operation Sandstone. Scientific Director’s report of atomic- 
weapon tests at Eniwetok, 1948. Annex 8. Gamma-ray 
measurements. Parts 1, 2, 3, 4, and 5. Sandstone report No. 
29, 12:5126 (R;US) 

Operation Sandstone. Nuclear explosions. 1948. Scientific 
Director's report of atomic weapons tests. Annex 6. Part 2. 
Section 1. Blast resistance of structures -- Bureau of Yards 
and Docks (Service Test Number 4). Sandstone report no. 
25, 12:5149 (R;US) 

Operation Sandstone. Nuclear explosions. 1948. Technical 
report of the communications and Electronics Section of the 
Special Staff of the Commander. Sandstone report No. 44, 
12:5150 (R;US) 

Operation Sandstone. Nuclear explosions. 1948. Scientific 
Director's report of atomic weapon tests. Annex 3, Part 2. 
Addenda to Part 1. Operation sandstone report by Groups 
LAJ - 4B LAJ - 12A. Sandstone report No. 16, 12:5079 
(R;US) 

Operation Sandstone. Nuclear explosions. 1948. Scientific 
Director's report of atomic weapon tests. Annex 3. Part 3. 
Addenda to Part 1. Operation Sandstone report by Groups 
LAJ - 4B, LAJ - 12A. Sandstone report No. 17, 12:5080 
(R;US) 

SANDSTONES 

Permeability 

Permeability of Ironton-Galesville sandstone at elevated 

temperature and pressure, 12:4005 (BA;CA) 
Pressure Effects 

Permeability of Ironton-Galesville sandstone at elevated 

temperature and pressure, 12:4005 (BA;CA) 
Rock Mechanics 

Permeability of Ironton-Galesville sandstone at elevated 

temperature and pressure, 12:4005 (BA;CA) 
Temperature Effects 

Permeability of Ironton-Galesville sandstone at elevated 
temperature and pressure, 12:4005 (BA;CA) 

SANITARY LANDFILLS 

Sealing Materials 

Geotechnical aspects of bottom sealing of existing hazardous- 
waste landfills by injection grouting. Report for June 1982- 
April 1983, i2:5320 (R;US) 

SANTA BARBARA CHANNEL 

Baseline Ecology 

Assessment of long-term changes in biological communities of 
the Santa Maria Basin and Western Santa Barbara Channel - 
Phase 1. Volume 1. Executive summary. Final report, 1984- 
1986, 12:5319 (R;US) 

Assessment of long-term changes in biological communities of 
the Santa Maria Basin and Western Santa Barbara Channel - 
Phase 1. Volume 2. Synthesis of findings. Final report, 1984- 
1986, 12:5346 (R;US) 

Sediments 

Assessment of long-term changes in biological communities of 
the Santa Maria Basin and Western Santa Barbara Channel - 
Phase 1. Volume 1. Executive summary. Final report, 1984- 
1986, 12:5319 (R;US) 

Assessment of long-term changes in biological communities of 
the Santa Maria Basin and Western Santa Barbara Channel - 
Phase 1. Volume 2. Synthesis of findings. Final report, 1984- 
1986, 12:5346 (R;US) 

SAPPHIRE 

Impact Shock 

Laser interferometer measurements of refractive index in 

shock-compressed materials, 12:4384 (BA;US) 
Infrared Spectra 

Vibrational properties of disordered solids: Far infrared studies, 

Technical progress report, 12:4231 (R;US) 








Laser interferometer measurements of refractive index in 
shock-compressed materials, 12:4384 (BA;US) 


Laser interferometer measurements of refractive index in 
shock-compressed materials, 12:4384 (BA;US) 
SATELLITE ATM 
For atmospheres of the natural satellites. 
Chemical 


Experimental basis for a Titan probe organic analysis, 12:5732 
(RA;US) 
Solar Wind 
Solar wind interaction with neutral atmospheres, 12:5713 
(RA;FR) 
TELLITES 


See also MOON 
Vulnerability 
eee our military space systems, 12:6326 (J;US) 
SATURN PLANET 
Satellites 
Experimental basis for a Titan probe organic analysis, 12:5732 
(RA;US) 
Solar wind interaction with neutral atmospheres, 12:5713 


(RA;FR) 
SAVANNAH RIVER PLANT 
Densimeters 


Density meter algorithm and syste:n for estimating 
sampling/mixing uncertainty, 12:3433 (J;US) 
Overview of density meters used at SRP for sample validation, 
12:3432 (J;US) 
Nuclear Materials Management 
Application of Quality Assurance to MC&A systems, 12:3582 
(J;US) 
Density meter algorithm and system for estimating 
sampling/mixing uncertainty, 12:3433 (J;US) 
Lessons learned in the preparation of SNM 
solution standards, 12:3573 (J;US) 
Overview of density meters used at SRP for sample validation, 
12:3432 (J;US) 
Radioactive Waste 
Closure of the Savannah River Laboratory seepage basins, 
12:3519 (J;US) 
The transuranic waste management program at Savannah 
River, 12:3505 (BA;US) 
Radioactive Waste Processing 
Thermal properties of fly ash-slag cement waste forms for 
disposal of Savannah River Plant salt waste, 12:3516 
(BA;US) 
SCANDIUM 46 
Energy Levels 
Nuclear data sheets for A = 46, 12:6002 (J;US) 
Energy-Level Transitions 
Nuclear data sheets for A = 46, 12:6002 (J;US) 
SCANNERS (IMAGE) 
See IMAGE SCANNERS 
SCANNING ELECTRON MICROSCOPY 
Quantum Mechanics 
Wavepacket electron scattering, 12:6099 (RA;US) 
SCHISTOSOMA 
Antigens 
Radioimmunoassay of circulating schistosome antigen, 12:5481 
(RA;XA) 


Autoradiographic analysis of acquired resistance to 
Schistosoma mansoni infection, 12:5427 (RA;XA) 
Localization 


Autoradiographic analysis of acquired resistance to 
Schistosoma mansoni infection, 12:5427 (RA;XA) 
SCHOOL BUILDINGS 
Air Pollution Abatement 
Methods for evaluating asbestos abatement technology, 12:5212 
(R;US) 
Asbestos 
Methods for evaluating asbestos abatement technology, 12:5212 
(R;US) 
Energy Audits 
How to use generic building concepts to streamline energy 
audits, 12:4109 (RA;US) 


SEAS 
Molding 


Energy Conservation 
Slashing steam use at Carnegie-Mellon University, 12:4112 
(RA;US) 
SCHOTTKY BARRIER DIODES 
Fabrication 
Morphology of Au/GaAs interfaces, 12:4424 (J;US) 
SCIENTIFIC PERSONNEL 
Demand Factors 
Factors affecting the demand for natural scientists and 
engineers in the United States, 1985-2010: a review of 
existing knowledge, 12:6298 (R;US) 
Education 
Factors affecting the demand for natural scientists and 
engineers in the United States, 1985-2010: a review of 
existing knowledge, 12:6298 (R;US) 
Mathematics and science education crisis: symptoms, causes, 
and possible cures, 12:6300 (R;US) 


Factors affecting the demand for natural scientists and 
engineers in the United States, 1985-2010: a review of 
existing knowledge, 12:6298 (R;US) 

SCINTILLATION CHAMBERS 
See SCINTILLATION COUNTERS 
SCINTILLATION COUNTERS 
See also LIQUID SCINTILLATION DETECTORS 
Fiber Optics 
Scintillation techniques and optical devices: summary report of 
the working group, 12:4983 (R;US) 
Performance Testing 
Set-up of light nuclei multidetector, 12:5018 (R;FR;In French) 
SCINTILLATION DETECTORS 
See SCINTILLATION COUNTERS 
SCOTLAND 
See UNITED KINGDOM 
SEA DISPOSAL 
See MARINE DISPOSAL 
SEABROOK-1 REACTOR 
Seabrook, New Hampshire, USA 
Reactor Operation 

Safety Evaluation Report related to the operation of Seabrook 
Station, Units 1 and 2 (Docket Nos. 50-443 and 50-444). 
Supplement No. 6, 12:3980 (R;US) 

Reactor Safety 

Safety Evaluation Report related to the operation of Seabrook 
Station, Units 1 and 2 (Docket Nos. 50-443 and 50-444). 
Supplement No. 6, 12:3980 (R;US) 


Technical Specifications, Seabrook Station, Unit 1 (Docket No. 
50-443). Appendix "A” to License No. NPF-56, 12:3792 
(R;US) 

SEABROOK-2 REACTOR 

Seabrook, New Hampshire 

Reactor Operation 

Safety Evaluation Report related to the operation of Seabrook 
Station, Units 1 and 2 (Docket Nos. 50-443 and 50-444). 
Supplement No. 6, 12:3980 (R;US) 

Reactor Safety 

Safety Evaluation Report related to the operation of Seabrook 
Station, Units 1 and 2 (Docket Nos. 50-443 and 50-444). 
Supplement No. 6, 12:3980 (R;US) 

SEALING MATERIALS 
Performance Testing 

Permeameter studies of water flow through cement and clay 

borehole seals in granite, basalt and tuff, 12:4417 (R;US) 
Permeability 

Permeameter studies of water flow through cement and clay 

borehole seals in granite, basalt and tuff, 12:4417 (R;US) 
SEALS 


See also GASKETS 
SECURITY SEALS 


Molding 
Method for forming glass-to-metal seals, 12:4302 (P;US) 
SEAS 


See also ATLANTIC OCEAN 
MEDITERRANEAN SEA 





SEAS 
Radioecology 


International Laboratory of Marine Radioactivity biennial 
report, 1983-1984, 12:5401 (R;XA) 
Radionuclid2 Migration 
Comparative studies of the fate of radionuclides released into 
different marine environments, 12:5407 (RA;XA) 
Remote Sensing 
Application of a forward looking thermal scanner for detecting 
and monitoring oil spills, 12:3384 (RA;US) 
Displaying CZCS data in true color mode, 12:5690 (RA;US) 
Method to integrate NOAA/AVHRR infrared image with 
chlorophyll concentration map generated by CZCS data and 
its application to the Sea of Okhotsk, 12:5352 (RA;US) 
Synthetic aperture radar (SAR) for commercial applications, 
12:5029 (RA;US) 
United State Coast Guard acquisition of remote sensing 
capability for ocean surveillance, 12:3383 (RA;US) 
Visible and infrared sea ice mapping from satellites, 12:5689 
(RA;US) 
SEASONAL THERMAL ENERGY STORAGE 
Cost Benefit 
Central solar heating plants with seasonal storage. International 
studies open a new way to more cost-effective solar heating 
(EA Task VII), 12:3657 (RA;DK) 
Heat Losses 
Ingelstad - a solar heating plant with seasonal storage, 12:3681 
(RA;DK) 
Lambohov - a solar heating plant with seasonal storage, 
12:3656 (RA;DK) 
P 
Lyckebo project - Thermal performance of system and storage, 
12:3682 (RA;DK) 
SEAWATER 
Chemical Analysis 
Evaluation of methods for monitoring petroleum hydrocarbons 
in marine samples, 12:4443 (RA;XA) 
Corrosive Effects 
Corrosion of metals in marine environments -- a state-of-the-art 
report, 12:4247 (R;US) 
Seawater corrosion tests for low-level radioactive waste drum 
containers, 12:3475 (R;JP) 
Fluctuations 
Interaction between floating ice sheets and vertical structures 
due to water level fluctuations, 12:4682 (R;DK) 
Radiation Monitoring 
International Laboratory of Marine Radioactivity biennial 
report, 1983-1984, 12:5401 (R;XA) 


Behaviour of artificial radionuclides in the northwestern 
Mediterranean basin influenced by river discharge, 12:5409 
(RA;XA) 

Radionuclide Migration 

Comparative studies of the fate of radionuclides released into 
different marine environments, 12:5407 (RA;XA) 

International Laboratory of Marine Radioactivity biennial 
report, 1983-1984, 12:5401 (R;XA) 

Remineralization of radionuclides and trace metals from 
biogenic particles, 12:5404 (RA;XA) 

Sedimentation of particulate matter in the ocean, 12:5405 


(RA;XA) 

Transfer of *!Am and **’Pu between organic biogenic 
particles and sediments, 12:5413 (RA;XA) 

Vertical transport of transuranics in the upper columns of the 
northeast Pacific Ocean, 12:5402 (RA;XA) 

Vertical transport studies in the coastal Mediterranean, 12:5403 
(RA;XA) 


Sedimentation of particulate matter in the ocean, 12:5405 


(RA;XA) 
SEAWEEDS 


Radionuclide Kinetics 
Biokinetics of **Sn in benthic marine organisms, 12:5596 
(RA;XA) 
SECONDARY BATTERIES 
See ELECTRIC BATTERIES 


See also NATIONAL SECURITY 


ERA-12/2 / 278S 


Simulation 


Evaluating security systems using SNAP-PC, 12:3549 (R;US) 
Evaluation 


Evaluating security systems using SNAP-PC, 12:3549 (R;US) 
SEALS 


Control Systems 
FAID/SPAR field tests at Kahl: A final report, 12:3998 (J;US) 
Field Tests 


Development of a safeguards sealing system for multi-element 
bottles, 12:4584 (J;US) 


FAID/SPAR field tests at Kahl: A final report, 12:3998 (J;US) 
Readout Systems 

Development of a safeguards sealing system for multi-element 
bottles, 12:4584 (J;US) 

FAID/SPAR field tests at Kahl: A final report, 12:3998 (J;US) 

SEDIMENTS 
Acidification 

Chronology, magnitude, and paleolimnological record of 
changing metal fluxes related to atmospheric deposition of 
acids and metals in New England, 12:5189 (R;US) 

Baseline Ecology 

Assessment of long-term changes in biological communities of 
the Santa Maria Basin and Western Santa Barbara Channel - 
Phase 1. Volume 1. Executive summary. Final report, 1984- 
1986, 12:5319 (R;US) 

Assessment of long-term changes in biological communities of 
the Santa Maria Basin and Western Santa Barbara Channel - 
Phase 1. Volume 2. Synthesis of findings. Final report, 1984- 
1986, 12:5346 (R;US) 

Chemical Analysis 

Historical record of polychlorinated dibenzo-p-dioxins and 
dibenzofurans in Swiss lake sediments, 12:5400 (J;US) 

Polychlorinated dibenzodioxins and dibenzofurans in sediments 
from Siskiwit Lake, Isle Royale, 12:5382 (J;US) 

Chemical Composition 

Biogenic gases in sediments deposited since miocene times on 
the Walvis Ridge, south Atlantic Ocean, 12:5383 (BA;US) 

Methanogenesis in the sediments of inland waters: kinetics of 
methane production from methanol, 12:5384 (BA;US) 

Microbial mats and modern stromatolites in Shark Bay, 
western Australia, 12:5348 (BA;US) 

Microbial manganese oxidation and trace metal binding in 
sediments: results from an in situ dialysis technique, 12:5388 
(BA;US) 

Contamination 
i ic effects of river sediment extracts in fish and 
mice, 12:5381 (BA;US) 

Characterization plan for the waste holding basin (3513 
impoundment), 12:3527 (R;US) 

Effect of dissimilatory sulfate reduction on speciation of zinc in 
freshwater sediments, 12:5391 (BA;US) 

Fate of sulfate in a soft-water, acidic lake, 12:5394 (BA;US) 

Seasonal sulfate reduction and iron mobilization in estuarine 
sediments, 12:5390 (BA;US) 


ponen 
Michigan, 12:5385 (BA;US) 
Denitrification 
Influence of oxygen aeration on denitrification and redox level 
in different bacterial batch cultures, 12:5326 (BA;US) 


Diagenesis 
Binding of metallic ions to bacterial walls and experiments to 
simulate sediment diagenesis, 12:5387 (BA;US) 
Concentration 
Hydrodynamic modelling for determination of suspended 
sediment concentrations in the Aswan Reservoir using 
satéllite data, 12:5354 (RA;US) 
Electron Transfer 
Biomimetic catalysis mediated by humic substances and 
melanoidins: geo-enzyme activity?, 12:5307 (BA;US) 
Isotope Dating 
Recovery of viable Thermoactinomyces vulgaris and other 
aerobic heterotrophic thermophiles from a varved sequence 
of ancient lake sediment, 12:5559 (BA;US) 
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Studies of trace element partitioning in marine sediment, 
12:5329 (RA;XA) 
Physical 
Microbial mats and modern stromatolites in Shark Bay, 
western Australia, 12:5348 (BA;US) 
Radioactivity 
Characterization plan for the waste holding basin (3513 
impoundment), 12:3527 (R;US) 
Radionuclide Migration 
Experimental studies on sediment-animal transfer processes for 
long-lived radionuclides, 12:5412 (RA;XA) 
International Laboratory of Marine Radioactivity biennial 
report, 1983-1984, 12:5401 (R;XA) 
Transfer of *1Am and *’Pu between organic biogenic 
particles and sediments, 12:5413 (RA;XA) 
Vertical transport of transuranics in the upper columns of the 
northeast Pacific Ocean, 12:5402 (RA;XA) 
Response Functions 
Seafloor measurement of seismic activity, 12:4681 (RA;US) 
Biological Radiation Effects 
Operation Crossroads. Effects of an atomic bomb explosion on 
corn seeds. Appendix No. 9 to Final report, 12:5059 (R;US) 
Operation Crossroads. A comparison of the effects of test 
ABLE atomic bomb ionizing radiation and x rays on seeds 
of barley, wheat, and oats. Appendix No. 25 to Final report, 
12:5060 (R;US) 
SEISMIC DETECTORS 
Calibration 
Remote setup and calibration of seismic equipment with 
automatic event detection and recording of seismic events, 
12:5032 (R;US) 
SEISMIC EFFECTS 
D Codes 
Computer code DYNA’ for elasto-plastic dynamic structural 
response analysis of two dimensional lumped-mass systems, 
12:3976 (R;JP;In Japanese) 
Structural Models 
Computer code ‘DYNA’ for elasto-plastic dynamic structural 
response analysis of two dimensional lumped-mass systems, 
12:3976 (R;JP;In Japanese) 
SEISMIC NOISE 
Measuring Instruments 
Monitoring for mine information and control, 12:3336 (R;GB) 
Monitoring 
Monitoring for mine information and control, 12:3336 (R;GB) 
SEISMIC SURVEYS 
Offshore Operations 
Gas generation from subducted sediment along the eastern 
Aleutian Trench (Alaska), 12:3397 (RA;US) 
SEISMIC WAVES 
Mathematical Models 
Numerical ray generation in computation of synthetic vertical 
seismic profiles, 12:5682 (R;NO) 
SELENIUM 


Investigations concerning the source term for the emission of 
fission products and transuranic elements from the highly 
radioactive waste in the temperature region between 200 and 
1100°C, 12:3523 (TG;US) 


EPA, ASTM, and column leaching of processed oil shale: a 
comparative study, 12:3421 (R;US) 
SELENIUM IONS 
Energy Levels 
Atomic data and spectral line intensities for the beryllium 
isoelectronic sequence (Ar XV through Kr XXXII), 
12:5832 (J;US) 
SELF-POWERED NEUTRON DETECTORS 
Electronic Circuits 
Construction of a self-powered neutron detector prototype, 
12:4998 (RA;BR;In Portuguese) 


Construction of a self-powered neutron detector prototype, 
12:4998 (RA;BR;In Portuguese) 


SELLAFIELD REPROCESSING PLANT 
Spent Fuel Casks 
Development of a safeguards sealing system for multi-element 
bottles, 12:4584 (J;US) 
SEM (MICROSCOPY) 
See SCANNING ELECTRON MICROSCOPY 
SEMICONDUCTOR COUNTERS 
See SEMICONDUCTOR DETECTORS 
SEMICONDUCTOR DETECTORS 
Position Sensitive Detectors 
Progress in semiconductor drift detectors, 12:5024 (J;NL) 
Readout Systems 
Semiconductor detectors and readout electronics: present 
directions and outstanding problems, 12:4981 (R;US) 
Technology Assessment 
Semiconductor detectors and readout electronics: present 
directions and outstanding problems, 12:4981 (R;US) 
SEMICONDUCTOR DEVICES 
See also SEMICONDUCTOR LASERS 
Design 
A thin film amorphous semiconductor temperature sensor, 
12:4580 (BA;US) 
Electric Conductivity 
A thin film amorphous semiconductor temperature sensor, 
12:4580 (BA;US) 
Fabrication 
A thin film amorphous semiconductor temperature sensor, 
12:4580 (BA;US) 
SEMICONDUCTOR LASERS 
Fabrication 
Monolithic two-dimensional arrays of high-power 
GalnAsP/InP surface-emitting diode lasers, 12:4587 (R;US) 
Frequency Modulation 
Rate-equation analysis for the frequency-chirp-to-modulated- 
power ratio of a semiconductor-diode laser, 12:4586 (R;US) 
Heterojunctions 
Monolithic two-dimensional arrays of high-power 
GalnAsP/InP surface-emitting diode lasers, 12:4587 (R;US) 
Mode Locking 
Use of injection locking to study coupling behavior in gain- 
guided diode-laser arrays, 12:4611 (BA;US) 
Performance Testing 
Use of injection locking to study coupling behavior in gain- 
guided diode-laser arrays, 12:4611 (BA;US) 
SEMICONDUCTOR MATERIALS 
If possible index also the specific compounds. 
Luminescence 
Hopping ladder and power relaxation due to donor-acceptor 
pairs, 12:4407 (R;XA) 


Advanced processing of electronic materials in the United 
States and Japan: the NRC state-of-the-art review, 12:4239 
(R;US) 

Relaxation 
Lattice relaxation accompanying carrier capture and emission 
by deep electronic levels in semiconductors, 12:4429 (J;US) 
Research Programs 
Theoretical and experimental study of solid-phase miscibility 
gaps in III/V quaternary alloys, 12:4402 (R;US) 

Traps 

Lattice relaxation accompanying carrier capture and emission 
by deep electronic levels in semiconductors, 12:4429 (J;US) 
SENIOR CENTERS 
See PUBLIC BUILDINGS 
SEQUESTRENE 
See EDTA 
SEQUOYAH NUCLEAR POWER PLANT UNIT-1 
See SEQUOYAH-1 REACTOR 
SEQUOYAH NUCLEAR POWER PLANT UNIT-2 
See SEQUOYAH-2 REACTOR 
SEQUOYAH-1 REACTOR 
Daisy, Tennessee, USA 

Reactor Accidents 
Structured sensitivity analyses using the MAAP 2.0 computer 

code, 12:3928 (R;US) 








SEQUOYAH-2 REACTOR 
Reactor Accidents 


SEQUOYAH-2 REACTOR 
Daisy, Tennessee, USA 
Reactor Accidents 


Structured sensitivity analyses using the MAAP 2.0 computer 
code, 12:3928 (R;US) 
SERPUKHOV SYNCHROTRON 
Particle Boosters 
Main results of the complex adjustment and physical start-up 
of the fast-cyclic 1.5 GeV proton synchrotron being the 
IHEP booster, 12:4802 (RA;SU;In Russian) 
SERUM (IMMUNE) 
See IMMUNE SERUMS 
SERVICE SECTOR 
Energy Consumption 
Control devices of electrical loads for the consumers in the 
small and medium scale industry and service sector, 12:4190 
(R;FI;In Finnish) 
Power Demand 
Control devices of electrical loads for the consumers in the 
small and medium scale industry and service sector, 12:4190 
(R;FI;In Finnish) 
Vehicles 
Preliminary survey report: evaluation of brake-drum service 
controls at Louisville Gas and Electric Company, Louisville, 
Kentucky, 12:5187 (R;US) 
SEWAGE 
See also SEWAGE SLUDGE 


Study on reliability design for building equipment, 12:4127 
(RA;DK) 
Service Life 
Study on reliability design for building equipment, 12:4127 
(RA;DK) 
SEWAGE SLUDGE 
Biodegradation 
Needs and strategies for genetic control: municipal wastes, 
12:4211 (RA;US) 
Chemical Radiation Effects 
Development of a process for radiation disinfection and 
composting of sewage sludge, 12:3587 (R;JP;In Japanese) 
Environmental Effects 
Alteration of a salt marsh bacterial community by fertilization 
with sewage sludge, 12:5646 (J;US) 
Radiosterilization 
Development of a process for radiation disinfection and 
composting of sewage sludge, 12:3587 (R;JP;In Japanese) 
Waste Processing 
Development of a process for radiation disinfection and 
composting of sewage sludge, 12:3587 (R;JP;In Japanese) 
SHALE GAS 
Exploration 
Devonian shale gas exploration and production studies. Final 
report, November 1983-April 1986, 12:3407 (R;US) 
Production 
Devonian shale gas exploration and production studies. Final 
report, November 1983-April 1986, 12:3407 (R;US) 
SHALE OIL 
Coking 
Lawrence Livermore National Laboratory oil shale project 
review: METC second annual oil shale contractors meeting, 
12:3418 (R;US) 


Lawrence Livermore National Laboratory oil shale project 
review: METC second annual oil shale contractors meeting, 
12:3418 (R;US) 


Blast Effects 
A micromechanical model of porous-brittle solids, 12:5688 
(BA;US) 
Explosive Fracturing 
A micromechanical model of porous-brittle solids, 12:5688 
(BA;US) 
Fracture Mechanics 
A micromechanical model of porous-brittle solids, 12:5688 
(BA;US) 
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Mathematical Models 
A micromechanical model of porous-brittle solids, 12:5688 
(BA;US) 
SHALLOW LAND BURIAL 
See GROUND DISPOSAL 
SHEARON HARRIS-1 REACTOR 
See HARRIS-1 REACTOR 
SHELLS 
Structural forms; for electron shells in atoms use ELECTRONIC 
STRUCTURE. 
Chemical Composition 
Spark source mass spectrometry of carapaces of Cyprideis 
torosa (Crustacea, Ostracoda): a model to reconstruct 
multifarious saline environments, 12:5350 (BA;US) 
Deformation 
Static and dynamic buckling of large thin shells. (Design 
procedure, computation tools. Physical understanding of the 
mechanisms), 12:3837 (R;FR;In French) 
Mineralization 
Immunological studies on the organic matrix of recent and 
fossil invertebrate shells, 12:5349 (BA;US) 
SHELLS (CONTAINMENT) 
See CONTAINMENT SHELLS 
SHELTERS 
See also FALLOUT SHELTERS 
Blast Effects 
Operation Sandstone. Nuclear explosions. 1948. Scientific 
Director's report of atomic weapon tests. Annex 6, Part 2, 
Section 2. Blast resistance of structures--bureau of Yards and 
Docks (Service Test Number 4). Sandstone report No. 26, 
12:5083 (R;US) 
SHOCK (THERMAL) 
See THERMAL SHOCK 
SHOCK WAVES 
Density 
Operation Greenhouse. Scientific Director's report of atomic 
weapon tests at Eniwetok, 1951. Annex 1.6. Blast 
measurements. Part 5. Measurement of density, temperature, 
and material velocity in an air shock produced by a nuclear 
explosion, 12:5105 (R;US) 
Information Systems 
Sandia shock compression database, 12:4339 (BA;US) 
Mathematical Models 

Strain rate dependence in steady, plastic shock waves, 12:4323 

(BA;US) 
Measuring Methods 

Operation Sandstone. Nuclear explosions. 1948. Scientific 
Director's report of atomic weapon tests. Annex 5, Part 4. 
Blast--airplane shock-wave measurements. Sandstone report 
No. 23, 12:5082 (R;US) 

Meetings 
Metallurgical applications of shock wave and high strain rate 
phenomena, 12:4347 (B;US) 
Phase Velocity 
Analysis of dislocation kinetics across shocks, 12:4436 (BA;US) 
Pressure Measurement 

Operation Sandstone. Nuclear explosions--1948. Annex 5. Part 
3. Blast measurement of pressure as a function of time. 
Sandstone report No. 22, 12:5111 (R;US) 

Operation Greenhouse. Scientific Director's report of atomic- 
weapon tests at Eniwetok, 1951. Annex 1.6. Blast 
measurements. Part 2. Free-air peak-pressure measurements. 
Section 2. Telemetering from moored balloons, 12:5128 
(R;US) 

Operation Greenhouse. Scientific Director’s report of atomic- 
weapon tests at Eniwetok, 1951. Annex 1.6. Blast 
measurements. Part 4. Pressure-time measurements in the 
Mach region. Sections 1 and 2, 12:5129 (R;US) 

Operation Ivy. Project 6.2. Report to the Scientific Director. 
Blast-wave mass-motion measurements, 12:5135 (R;US) 

Operation Redwing. Project 1.10. Blast over vegetated and 
cleared areas, 12:5138 (R;US) 

Rayleigh-Taylor Instability 
On the growth rate of Rayleigh-Taylor instability at the 
decelerating shock front, 12:6136 (RA;JP) 
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Velocity 

Operation Sandstone. Nuclear explosions. 1948. Scientific 
Director's report of atomic weapon tests. Annex 7, Part 1. 
Technical photography. Sandstone report No. 27, 12:5084 
(R;US) 

Operation Greenhouse. Scientific Director's report of atomic 
weapon tests at Eniwetok, 1951. Annex 1.6. Blast 
measurements. Part 5. Measurement of density, tem 
and material velocity in an air shock produced by a nuclear 
explosion, 12:5105 (R;US) 

Wave Forms 

Strain rate dependence in steady, plastic shock waves, 12:4323 

(BA;US) 
Wave Propagation 

Analysis of dislocation kinetics across shocks, 12:4436 (BA;US) 

Shock wave overtake measurements on cesium iodide, 12:4477 
(BA;US) 

SHORT ROTATION CULTIVATION 
Vegetative Propagation 
Culture of Salix species in vitro, 12:3635 (R;SE) 
SHRIMP 
Diet 

Potential use of 7!°Po levels (and 7“°Po/?"°Pb ratios) as natural 

tracers of the diet of marine organisms, 12:5411 (RA;XA) 
Neutron Reactions 

Study of Cr, Cs, Fe and Co distribution in corvina and shrimp 
in Piraquara de Dentro region, 12:3889 (RA;BR;In 
Portuguese) 


Pressure Effects ; 
Operation Redwing. Project 1.10. Blast over vegetated and 
cleared areas, 12:5138 (R;US) 
SHUTDOWN (REACTOR) 
See REACTOR SHUTDOWN 
SIALON 


See ALUMINIUM OXIDES 
SILICON NITRIDES 
SID 


See SUDDEN IONOSPHERIC DISTURBANCE 
SIGMA MODEL 
Ultraviolet Divergences 
New infinities in two-dimensional nonlinear sigma models and 
consistent string propagation, 12:5965 (J;US) 
SIGNAL CONDITIONING 
Dynamic range, signal-to-noise ratio, and bandwidth of 
encoded signals, 12:4675 (R;US) 
SILICA 
Catalytic Effects 
Regioselective reduction of polynuclear heteroaromatics 
catalyzed by transition metal complexes and 
hydrodenitrogenation chemistry, 12:4488 (R;US) 
Coulomb Energy 
Transmission electron microscopy f interfaces utilizing mean 
inner potential differences between materials, 12:4422 (J;US) 
Energy-Loss Spectroscopy 
Transmission electron microscopy of interfaces utilizing mean 
inner potential differences between materials, 12:4422 (J;US) 
Impact Shock 
Laser interferometer measurements of refractive index in 
shock-compressed materials, 12:4384 (BA;US) 
Infrared Spectra 
Vibrational properties of disordered solids: Far infrared studies, 
Technical progress report, 12:4231 (R;US) 
Interfaces 
Transmission electron microscopy of interfaces utilizing mean 
inner potential differences between materials, 12:4422 (J;US) 
Interferometry 
Laser interferometer measurements of refractive index in 
shock-compressed materials, 12:4384 (BA;US) 
Refractivity 
Laser interferometer measurements of refractive index in 
shock-compressed materials, 12:4384 (BA;US) 
Transmission Electron Microscopy 
Transmission electron microscopy of interfaces utilizing mean 
inner potential differences between materials, 12:4422 (J;US) 


SILICA GEL 
Compression Strength 
Compressive properties of silica aerogel at 295, 76, and 20K, 
12:6278 (BA;US) 
Contamination 
Methods to quantify contamination effects on silica gel 
samples, 12:3678 (R;US) 
Mechanical Tests 
Compressive properties of silica aerogel at 295, 76, and 20K, 
12:6278 (BA;US) 
Sorptive Properties 
Methods to quantify contamination effects on silica gel 
samples, 12:3678 (R;US) 
Temperature Effects 
ive properties of silica aerogel at 295, 76, and 20K, 
12:6278 (BA;US) 
SILICEOUS ROCK 
See SANDSTONES 
SILICON 
Carrier Lifetime 
Effect of cooling rate during float-zoned silicon crystal growth 
on minority carrier lifetime, 12:3640 (BA;US) 


Effect of cooling rate during float-zoned silicon 
on minority carrier lifetime, 12:3640 (BA;US) 
Coulomb Energy 
Transmission electron microscopy of interfaces utilizing mean 
inner potential differences between materials, 12:4422 (J;US) 
Crystal Defects 
Uniaxial stress DLTS of iron-acceptor pairs in silicon (Deep 
Level Transient Spectroscopy), 12:4415 (R;US) 
Crystal Growth 
Effect of cooling rate during float-zoned silicon crystal growth 
on minority carrier lifetime, 12:3640 (BA;US) 
Deposition 
Deposition of amorphous silicon solar cells at high rates by 
glow discharge of disilane. Final subcontract report, January 
1985-July 1986, 12:3633 (R;US) 
Electrical Transients 
by deep electronic levels in semiconductors, 12:4429 (J;US) 
Electron Emission 
by deep electronic levels in semiconductors, 12:4429 (J;US) 
Energy-Loss Spectroscopy 
Transmission electron microscopy of interfaces utilizing mean 
inner potential differences between materials, 12:4422 (J;US) 
Additions 
Effect of non-bonding interaction between hydrogen atoms on 
the vibrational spectra of a-Si:H, 12:4405 (R;XA) 
Infrared Spectra 
Vibrational properties of disordered solids: Far infrared studies, 
Technical progress report, 12:4231 (R;US) 
Interfaces 
Transmission electron microscopy of interfaces utilizing mean 
inner potential differences between materials, 12:4422 (J;US) 
Particle Tracks 
High energy ion tracks in solids, 12:6076 (RA;JP) 


Hardening 
Effects of 450°C thermal annealing upon oxygen precipitation 
in B-doped CZ Si wafers, 12:4420 (R;US) 
Relaxation 
Lattice relaxation accompanying carrier capture and emission 
by deep electronic levels in semiconductors, 12:4429 (J;US) 
Transmission Electron Microscopy 
Transmission electron microscopy of interfaces utilizing mean 
inner potential differences between materials, 12:4422 (J;US) 
Traps 
Lattice relaxation accompanying carrier capture and emission 
by deep electronic levels in semiconductors, 12:4429 (J;US) 
Vibrational States 
Effect of non-bonding interaction between hydrogen atoms on 
the vibrational spectra of a-Si:H, 12:4405 (R;XA) 








SILICON 26 
Glant Resonance 


SILICON 28 
Giant Resonance 
Role of isospin in the statistical decay of the giant dipole 
resonance built on excited states, 12:5993 (J;NL) 
SILICON 34 
Fission Fragment Detection 
Search for /sup 34/Si ions in /sup 241/Am decay, 12:6035 
G;US) 
SILICON 35 
Mass Defect 
Mass of **Si, 12:5987 (R;AU) 
SILICON ALLOYS 
Physical Radiation Effects 
Irradiation creep of metals under light ion bombardment, 
12:4289 (RA;JP) 
Powders 
Metallurgical analysis of dynamically com: monosized 
aluminum-6% silicon powders, 12:4352 (BA;US) 
Protective Coatings 
Commercial oxide paints as coatings for SiGe thermoelectric 
materials, 12:4283 (R;US) 
Tensile Properties 
Metallurgical analysis of dynamically compacted monosized 
aluminum-6% silicon powders, 12:4352 (BA;US) 
SILICON CARBIDES 
Ion Implantation 
Fundamental studies and device development in beta silicon 
carbide. Semiannual progress report, 1 February-31 August 
1986, 12:4397 (R;US) 
Sintering 
Sintering of silicon carbide, 12:4377 (R;US) 
SILICON COMPOUNDS 
See also SILANES, SILOXANES and SILICONES. 


See also SILICON CARBIDES 
SILICON NITRIDES 
SILICON OXIDES 


Affinity 
Photoelectron spectroscopy of SiHsp and SiDs~, 12:4474 
(J;US) 
Chemical Properties 
Spectro-electrochemical studies on stacked-ring silicon 
phthalocyanines, 12:4463 (BA;US) 
Electrical Properties 
Spectro-electrochemical studies on stacked-ring silicon 
phthalocyanines, 12:4463 (BA;US) 
Molecular Structure 
Photoelectron spectroscopy of SiHs~ and SiDs~, 12:4474 
(J;US) 


Properties 
Spectro-electrochemical studies on stacked-ring silicon 
phthalocyanines, 12:4463 (BA;US) 
Voltametry 
Spectro-electrochemical studies on stacked-ring silicon 
phthalocyanines, 12:4463 (BA;US) 
SILICON NITRIDES 
Infrared Spectra 
Vibrational properties of disordered solids: Far infrared studies, 
Technical progress report, 12:4231 (R;US) 
SILICON OXIDES 


See also QUARTZ 
SILICA 


Antireflection Coatings 
Ion assisted deposition of optical coatings. Doctoral thesis, 
12:4366 (R;US) 
Electric Conductivity 
DC electrical conductivity of ultrathin Ag-Si0 superlattices, 
12:4404 (R;XA) 


DC electrical conductivity of ultrathin Ag-Si0 superlattices, 
12:4404 (R;XA) 
SILICON SOLAR CELLS 
Annealing 


Correlation between Staebler Wronski effect and medium 
range order in a Si:H by SANS, 12:3615 (R;FR) 


F 


Deposition of amorphous silicon solar cells at high rates by 
glow discharge of disilane. Final subcontract report, January 
1985-July 1986, 12:3633 (R;US) 
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Materials Testing 
Effect of cooling rate during float-zoned silicon crystal growth 
on minority carrier lifetime, 12:3640 (BA;US) 
SILVER 


Photoemission studies of CdTe(100) and the Ag-CdTe(100) 
interface: Surface structure, growth behavior, Schottky 
barrier, and surface photovoltage, 12:4426 (J;US) 

Charged-Particle Transport 
Time-dependence charge state calculations, 12:6070 (RA;US) 
Corrosion 

Corrosion of metals in marine environments -- a state-of-the-art 

report, 12:4247 (R;US) 


Polymer glazings for silver mirrors, 12:3683 (J;NL) 
Specularity and stability of silvered polymers, 12:3684 (J;NL) 
Interfaces 
Photoemission studies of CdTe(100) and the Ag-CdTe(100) 
interface: Surface structure, growth behavior, Schottky 
barrier, and surface photovoltage, 12:4426 (J;US) 


EPA, ASTM, and column leaching of processed oil shale: a 
comparative study, 12:3421 (R;US) 
Photoelectron Spectroscopy 
Photoemission studies of CdTe(100) and the Ag-CdTe(100) 
interface: Surface structure, growth behavior, Schottky 
barrier, and surface photovoltage, 12:4426 (J;US) 


Specularity and stability of silvered polymers, 12:3684 (J;NL) 
Vacuum 
Specularity and stability of silvered polymers, 12:3684 (J;NL) 
SILVER ALLOYS 
Materials Testing 
Study on a multi-component palladium alloy membrane for the 
fusion fuel cycle. Material test-II: hydrogen solubility, *He 
release characteristics, 12:6254 (R;JP;In Japanese) 
SILVER COMPOUNDS 


Bacterial transformations of and resistances to heavy metals, 
12:5625 (RA;US) 
Electric Conductivity 
DC electrical conductivity of ultrathin Ag-Si0 superlattices, 
12:4404 (R;XA) 


DC electrical conductivity of ultrathin Ag-Si0 superlattices, 

12:4404 (R;XA) 
SILVER ISOTOPES 
Argon 40 Reactions 

Fragmentation and/or transfer reactions in the 35 MeV/U Ar 
+ Ag System, 12:6013 (R;FR) 

Semi-exclusive study of heavy-residue production in the 
“Ar-+Ag reaction at 35 MeV/u incident energy, 12:6012 
(R;FR) 

Xenon 129 Reactions 

Investigation of the 1*°Xe + sup(nat)Ag, 1®’Au systems at 23.7 

MeV/u at GANIL, 12:6027 (R;FR) 
SKELETAL DISEASES 
Chemotherapy 
Evaluation of disodium ethidronate in the treatment of Paget 
Disease, 12:5550 (RA;BR;In Portuguese) 
SKYRMIONS 
See SOLITONS 
SLAGS 


University of Tennessee Space Institute quarterly technical | 
progress report, October-December 1985, 12:4088 (R;US) 


See STANFORD LINEAR COLLIDER 
SLUDGES 
See also SEWAGE SLUDGE 





Solidification and thermal degradation of TNT waste sludges 


using asphalt encapsulation. Report for June 1982-June 1983, 
12:5369 (R;US) | 





Thermal Degradation 
Solidification and thermal degradation of TNT waste sludges 
using asphalt encapsulation. Report for June 1982-June 1983, 
12:5369 (R;US) 
SLUGS (FUEL) 
See FUEL RODS 
SLURRI&S (FUEL) 
See FUEL SLURRIES 
SMALL BUSINESSES 
Energy Consumption 
Control devices of electrical loads for the consumers in the 
small and medium scale industry and service sector, 12:4190 
(R;FI,In Finnish) 
Heating Systems 
Use of personal computer and CAD in small plumbing, heating 
and ventilation firms, 12:4125 (RA;DK) 


Use of personal computer and CAD in small plumbing, heating 
and ventilation firms, 12:4125 (RA;DK) 
Power Demand 
Control devices of electrical loads for the consumers in the 
small and medium scale industry and service sector, 12:4190 
(R;FI,In Finnish) 
Ventilation Systems 
Use of personal computer and CAD in small plumbing, heating 
and ventilation firms, 12:4125 (RA;DK) 
SMALL-SCALE HYDROELECTRIC POWER PLANTS 


Small scale hydropower program legal and institutional 
aspects, 12:3607 (R;US) 
SMELTERS 
Hazardous Materials 
arsenic plants: background information for promulgated 
standards. Final environmental impact statement, 12:5261 
(R;US) 
Industrial Wastes 
arsenic plants: background information for promulgated 
standards. Final environmental impact statement, 12:5261 
(R;US) 
SMOKATRON 
See ELECTRON-RING ACCELERATORS 
SMOKES 
Air Pollution 
Mutagenic activities of wood-smoke photooxidation products. 
Final report, October 1984-July 1986, 12:5215 (R;US) 


Safe production and use of domestic fuels. Part 3. Delection of 
smouldering peat fires from mechanical conveyor, 12:3337 
(R;FI;In Finnish) 

Mutagenesis 

Mutagenic activities of wood-smoke photooxidation products. 
Final report, October 1984-July 1986, 12:5215 (R;US) 

SNOW 

Mapping 
Influence of snow cover recession on an Alpine ecological 

system, 12:5302 (RA;US) 

Remote Sensing 

Evaluation of the satellite derived snow cover area - runoff 
forecasting models for the inaccessible basins of western 

Himalayas, 12:5271 (RA;US) 

Satellite microwave radiometry of snow cover, 12:5268 


See SODIUM CARBONATES 
SODIUM 


Compatibility 
Compatibility of sodium and lithium in superalloy heat pipes. 
Final report, 1 January-31 December 1984, 12:4245 (R;US) 
Ton-Atom Collisions 
Research and development on optically pumped polarized ion 
sources. Technical progress report, July 1, 1985-June 30, 
1986, 12:5809 (R;US) 
Leaching 
Comparison of the behavior of trace elements during acid 
leaching of ash from several coals, 12:3318 (R;US) 


Metabolism 
Contribution to the sodium metabolism study in experimental 
hypothyroidism in rats, 12:5469 (RA;BR;In Portuguese) 
Optical Pumping 
Research and development on optically pumped polarized ion 
sources. Technical progress report, July 1, 1985-June 30, 
1986, 12:5809 (R;US) 
SODIUM CARBONATES 
Chemical 


Preparation 
The development of a membrane alkaline fuel cell reactor for 
energy conservation in the chlor-alkali industry, 12:4103 
(BAUS) 


Flue gas desulfurization by dry injection. Pilot scale tests, 
12:5223 (R;SE;In Swedish) 
SODIUM CHLORIDES 
Vapor Deposited Coatings 
Confined ion beam cylinder sputtering: A new approach, 
12:4300 (J;US) 
SODIUM CITRATES 
See SODIUM COMPOUNDS 
SODIUM COMPOUNDS 
See also SODIUM CARBONATES 
SODIUM CHLORIDES 
SODIUM HYDROXIDES 


Transport 
Transportation cost estimates for sodium compounds. Final 
report, 12:3327 (R;US) 
SODIUM HYDROXIDES 
Chemical 


Preparation 

The development of a membrane alkaline fuel cell reactor for 
energy conservation in the chlor-alkali industry, 12:4103 
(BA;US) 

SODIUM IODIDE DETECTORS 
See NAI DETECTORS 
SODIUM IONS 
Forbidden Transitions 

Forbidden transitions to atomic Rydberg states in optical 

collisions, 12:5836 (J;US) 
Optical Pumping 
Forbidden transitions to atomic Rydberg states in optical 
collisions, 12:5836 (J;US) 
SODIUM LAURYL SULFATES 
See SODIUM COMPOUNDS 
SODIUM-SULFUR BATTERIES 
Cathodes 

Microstructure control in chromium electrodeposition from 

KCI-LiCl eutectic, 12:4031 (BA;US) 
SOFT X RADIATION 
Reflection 

Optimization of parameters affecting LSM performance as 
diffractors of soft x rays. Progress report, 1 April 1985-30 
November 1985, 12: 6218 (R;US) 

X-ray reflection from novel multilayers with variable 
smoothness and figure. Technical progress report, 1 April 
1984-31 March 1985, 12:6217 (R;US) 

SOILING 
See SURFACE CONTAMINATION 
SOILS 
Acid Neutralizing Capacity 

Sulfate retention by forest soils of central New England. 

Completion report, 12:5318 (R;US) 


Areas having soil characteristics that may indicate sensitivity 
to acidic deposition under alternative forest damage 
hypotheses, 12:5316 (R;US) 

Data 

Analysis of MSS Landsat data for small-scale soil surveys in 

the humid tropics, 12:5304 (RA;US) 
Denitrification 

Influence of oxygen aeration on denitrification and redox level 

in different bacterial batch cultures, 12:5326 (BA;US) 
Electron Transfer 

Biomimetic catalysis mediated by humic substances and 

melanoidins: geo-enzyme activity?, 12:5307 (BA;US) 





SOILS 
Land Pollution Contro! 


Land Pollution Control 
Economic evaluation of low temperature thermal stripping of 
volatile organic compounds from soil. Technical report, 
February-August 1986, 12:5309 (R;US) 
In-situ treatment of hazardous-waste-contaminated soils, 
12:5321 (R;US) 
Moisture 
Areal soil moisture data for hydrologic models, 12:5269 
(RA;US) 
PH Value 
Multivariate strategies in detecting soil salinity/desertification 
from Landsat MSS, 12:5274 (RA;US) 


Radioactivity 
Operation Redwing. Project 2.52. Neutron-induced soil 
radioactivity, 12:5139 (R;US) 
Studies of thoron and thoron progeny: implications for 
of airborne radioactivity from soil to indoor air, 
12:5251 (BA;US) 


Migration 
Development of radionuclide migration monitor, (3). 
Measurement of radionuclide migration velocity, 12:5333 
(R;JP;In Japanese) 
Performance tests on simulation apparatuses of shallow land, 
12:5332 (R;JP;In Japanese) 
Remote Sensing 
Analysis of MSS Landsat data for small-scale soil surveys in 
the humid tropics, 12:5304 (RA;US) 
Areal soil moisture data for hydrologic models, 12:5269 
(RA;US) 
Contribution of Landsat data to mapping of land resources in 
arid regions (Tatahouine and Zarzis sheets of 1/200,000 soil 
map of Tunisia), 12:5289 (RA;US) 


Operation Sandstone. Nuclear explosions. 1948. Appendix C to 


report Number 10. Special vehicles for Operation Sandstone, 
12:5090 (R;US) 


Backfill materials for underground power cables. Phase 4. 
Theory and field testing of backfill thermal stability. Final 
report, 12:3718 (R;US) 

Stopping Power 
Energy loss and angular characteristics of high energy 
electromagnetic processes, 12:6080 (J;NL) 
Surface Contamination 
Options for clean-up of the Maralinga test site, 12:5327 (R;AU) 
Properties 

Environmental impacts of heat extraction from rock and 
ground water, 12:5420 (R;SE;In Swedish) 

Water Pollution Control 
In-situ treatment of hazardous-waste-contaminated soils, 

12:5321 (R;US) 
SOLAR ABSORBERS 

Heat Resistant Materials 
Optical properties of high-temperature materials for direct 

absorption receivers, 12:3685 (J;NL) 

Molten Salts 
Optical properties of high-temperature materials for direct 

absorption receivers, 12:3685 (J;NL) 
SOLAR ACTIVITY 
See also FACULAE 
SOLAR FLARES 
SOLAR PROMINENCES 
SOLAR RADIO BURSTS 
SOLAR WIND 
SUNSPOTS 

Solar-geophysical data Number 503, July 1986. Part 1 (prompt 
reports). Data for June 1986, May 1986 and late data, 
12:5769 (R;US) 

Solar-geophysical data Number 503, July 1986. Part 2 
(comprehensive reports). Data for January 1986 and 
miscellanea, 12:5770 (R;US) 

Aurorae 
Multiple-satellite observation of the high-latitude auroral 

activity on January 11, 1983, 12:5780 (R;US) 

Energy Balance 

Investigation of the energy balance of solar active regions 
using the ACRIM irradiance data. Semiannual Progress 

Report, May-October 1985, 12:5768 (R;US) 
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Geomagnetic Field 
Thermosphere structure variations during high solar- and 
magnetic-activity conditions. Final report, 8 March 1982-30 
September 1985, 12:5782 (R;US) 
Indexes 
Solar-Geophysical Data Number 496, February 1986. Part 1: 
(Prompt reports). Data for January 1986, December 1985 
and late data, 12:5767 (R;US) 
Solar Radiation 
Heliocentric radius of the cosmic ray modulation boundary. 
Progress report, 12:5696 (R;US) 


Heliocentric radius of the cosmic ray modulation boundary. 
Progress report, 12:5696 (R;US) 
SOLAR AIR HEATERS 
Demonstration Plants 
Norwegian low cost building integrated solar air heating 
systems, 12:3660 (RA;DK) 
SOLAR ARCHITECTURE 
Demonstration Plants 
Norwegian low cost building integrated solar air heating 
systems, 12:3660 (RA;DK) 
Demonstration Programs 
IEA project Smakkebo - solar low energy dwellings in 
Denmark (IEA Task VIII), 12:3659 (RA;DK) 
Performance 
Passive solar design in Norway - an IEA example (IEA Task 
VIII), 12:3658 (RA;DK) 
SOLAR ATMOSPHERE 
Energy Balance 
High resolution observations of magnetic structures, 12:5716 
(RA;FR) 
Fine Structure 
Solar fine structures: their importance in the sun’s physics and 
their observation, 12:5717 (RA;FR) 
Morphology 
High resolution observations of magnetic structures, 12:5716 
(RA;FR) 
SOLAR BATTERIES 
See SOLAR CELL ARRAYS 
SOLAR CELL ARRAYS 
Efficiency 
High-efficiency multiple-bandgap solar-cell research. Final 
report, August 1984-September 1985, 12:3613 (R;US) 
P 
Solar array deployment simulation using ADAMS software, 
12:3624 (RA;FR) 
Research Programs 
Space mechanisms development in the ESA technological 
research program, 12:4558 (RA;FR) 
Restraints 
Thermal cutting holddown and release mechanism (Solar 
arrays), 12:3625 (RA;FR) 
SOLAR CELLS 
See also CADMIUM TELLURIDE SOLAR CELLS 
CONCENTRATOR SOLAR CELLS 
GALLIUM ARSENIDE SOLAR CELLS 


INDIUM PHOSPHIDE SOLAR CELLS 
SILICON SOLAR CELLS 


Electrical Properties 
Analytical method for the determination of solar cell model 
parameters, 12:3626 (R;BR) 
Heterojunctions 
High-efficiency multiple-bandgap solar-cell research. Final 
report, August 1984-September 1985, 12:3613 (R;US) 
Meetings 
Photovoltaics; Proceedings of the Fourteenth Critical Reviews 
of Technology Conference, Arlington, VA, April 11, 12, 
1985, 12:3642 (B;US) 
Photoconductivity 
Behaviour of the time-dependence of photoconductivity in a- 
Si:H calculated by the model for the kinetics of the defect 
creation process under illumination, 12:4403 (R;XA) 
SOLAR COLLECTORS 


See also FLAT PLATE COLLECTORS 
SOLAR AIR HEATERS 
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Demonstration of large, roof integrated, site-built solar 
collectors in Denmark, 12:3666 (RA;DK) 
SOLAR COOLING SYSTEMS 
Concentrating Collectors 
Development of self-supporting solar cooling plant with 
concentrating collectors, 12:3672 (R;FR;In German) 
SOLAR CORONA 
Chemical 
i of corona by in-situ composition measurements at 
1 AU, 12:5711 (RA;FR) 
Plasma Heating 
SAROS: Solar Active Region Observations from Spacelab. 
Final Report, 11 February 1980-11 November 1985, 12:5746 
(R;US) 
Small-scale reconnection, 12:5715 (RA;FR) 
Plasmoids 
Plasmoids in planetary magnetic fields and the solar corona, 
12:5783 (RA;FR) 
Solar Wind 
Solar wind and coronal holes, 12:5708 (RA;FR) 
Variations 
Corona and interplanetary medium during the solar cycle, 
12:5710 (RA;FR) 
SOLAR DISTRICT HEATING 
Cost Benefit 
Central solar heating plants with seasonal storage. International 
studies open a new way to more cost-effective solar heating 
(EA Task VII), 12:3657 (RA;DK) 
Feasibility Studies 
Solar energy for district heating of new housing areas, 12:4209 
(RA;DK) 
Performance 
Lyckebo project - Thermal performance of system and storage, 
12:3682 (RA;DK) 
Seasonal Thermal Energy Storage 
Central solar heating plants with seasonal storage. International 
studies open a new way to more cost-effective solar heating 
(IEA Task VII), 12:3657 (RA;DK) 
Lyckebo project - Thermal performance of system and storage, 
12:3682 (RA;DK) 
SOLAR DOMESTIC WATER HEATING 
See SOLAR WATER HEATING 
SOLAR ENERGY 
NORTH SUN '86. Solar energy at high latitudes, 12:4084 
(R;DK) 
Solar energy and the aeronautics industry. Thesis, 12:3609 
(TG;US) 
SOLAR EQUIPMENT 
See also HELIOSTATS 


PHOTOELECTROCHEMICAL CELLS 
PHOTOVOLTAIC POWER SUPPLIES 


SOLAR COOLING SYSTEMS 
SOLAR HEATING SYSTEMS 
SOLAR WATER HEATERS 


Spectral Reflectance 

Determination of radiative properties of surfaces using 
reflectance techniques. Computer Programs for Use on the 
HP 9845, 12:3611 (R;FR) 

SOLAR FLARES 

Solar-geophysical data Number 503, July 1986. Part 1 (prompt 
reports). Data for June 1986, May 1986 and late data, 
12:5769 (R;US) 

Solar-geophysical data Number 503, July 1986. Part 2 
(comprehensive reports). Data for January 1986 and 
miscellanea, 12:5770 (R;US) 

Chemical Composition 
Solar flare neon and solar cosmic ray fluxes in the past using 
gas-rich meteorites, 12:5758 (RA;US) 
Solar Particles 
Concepts of relativistic solar-particle events, 12:5698 (R;US) 
Solar Wind 
Solar flares and magnetospheric particles: investigations based 
upon the ONR-60 iments and ONR-604 experiments. 
Annual letter report, 1 May 1985-30 June 1986, 12:5694 
(R;US) 


SOLAR PROMINENCES 
Solar Heating Systems 


Solar-flare-initiated shock waves; blast waves riding on the 
solar wind, 12:5699 (R;US) 
SOLAR HEATING SYSTEMS 


See also PASSIVE SOLAR HEATING SYSTEMS 
SOLAR-ASSISTED HEAT PUMPS 


Cost Benefit Analysis 
Central solar heating plants with seasonal storage. International 
studies open a new way to more cost-effective solar heating 
(EA Task VID), 12:3657 (RA;DK) 


Solar heating. Performance and cost improvements by design, 
12:3669 (R;FR) 


Performance Monitoring of solar —— systems in dwellings 
1982-1983. Executive summary and recommendations, 
12:3670 (R;FR) 


Solar heating system for a new-built multifamily house, 12:3663 


Ingelstad - a solar heating plant with seasonal storage, 12:3681 
(RA;DK) 

Lambohov - a solar heating plant with seasonal storage, 
12:3656 (RA;DK) 


Acurex Solar Corporation modular industrial solar retrofit 
qualification test results, 12:3673 (R;US) 

BDM Corporation modular industrial solar retrofit 
qualification test results, 12:3674 (R;US) 

Custom Engineering, Incorporated Modular Industrial Solar 
Retrofit qualification test results, 12:3675 (R;US) 

Foster Wheeler Solar Development Corporation modular 
industrial solar retrofit qualification test results, 12:3676 
(R;US) 

Solar Kinetics, Incorporated modular industrial solar retrofit 
qualification test results, 12:3677 (R;US) 

SOLAR MODELS 


Prior to July, 1975 information was indexed to NEUTRINOS. 
Cross Sections 


Comment on the 7 ,y)°B cross section and the solar 
neutrino problem, 12:5701 (R;AU) 
SOLAR ONE POWER PLANT 
See BARSTOW SOLAR PILOT PLANT 
SOLAR PARTICLES 


See also SOLAR NEUTRINOS 
SOLAR PROTONS 


Measuring Methods 
Concepts of relativistic solar-particle events, 12:5698 (R;US) 
Time Dependence 
Solar particle history: 1983 version, 12:5750 (RA;US) 
SOLAR POWER PLANTS 


See also OCEAN THERMAL POWER PLANTS 
PHOTOVOLTAIC POWER PLANTS 


Environmental Impacts 

Estimating environmental costs and benefits for five generating 
resources. Description of generic generating resources, their 
likely significant environmental effects, and the economic 
value of those effects. Final report, 12:4041 (R;US) 

SOLAR PROCESS HEAT 
Solar Heating Systems 

Acurex Solar Corporation modular industrial solar retrofit 
qualification test results, 12:3673 (R;US) 

BDM Corporation modular industrial solar retrofit 
qualification test results, 12:3674 (R;US) 

Custom Engineering, Incorporated Modular Industrial Solar 
Retrofit qualification test results, 12:3675 (R;US) 

Foster Wheeler Solar Development Corporation modular 
industrial solar retrofit qualification test results, 12:3676 
(R;US) 

Solar Kinetics, Incorporated modular industrial solar retrofit 
qualification test results, 12:3677 (R;US) 

SOLAR PROMINENCES 

Solar-geophysical data Number 503, July 1986. Part 2 
(comprehensive reports). Data for January 1986 and 
miscellanea, 12:5770 (R;US) 





SOLAR PROTON EVENTS 
Radiation Flux 


SOLAR PROTON EVENTS 
See SOLAR PROTONS 
SOLAR PROTONS 
Prior to July, 1975 information was indexed to PROTONS. 
Radiation Flux 


Solar flare neon and solar cosmic ray fluxes in the past using 
gas-rich meteorites, 12:5758 (RA;US) 
SOLAR RADIATION 
See also SOLAR PARTICLES 
Absorption 
Rapid heating of gas/small-particle mixture, 12:4433 (BA;US) 
Albedo 


Simple solar, spectral model for studying the effects of cloud 
cover and surface albedo on the incoming solar radiation. 
Doctoral thesis, 12:3610 (R;US) 

Biological Effects 

Superoxide anion is generated from cellular metabolites by 

solar radiation and its components, 12:5668 (J;US) 
Insolation 

Simple solar, spectral model for studying the effects of cloud 
cover and surface albedo on the incoming solar radiation. 
Doctoral thesis, 12:3610 (R;US) 

Meetings 

Workshop on past and present solar radiation: the record in 

meteoritic and lunar regolith material, 12:5749 (R;US) 
Modulation 

Heliocentric radius of the cosmic ray modulation boundary. 

Progress report, 12:5696 (R;US) 
Monitoring 
Evaluation and use of satellite products for agricultural 
assessments, 12:5296 (RA;US) 
Remote Sensing 
Simple approach to estimate climatological variables at 
ungauged points from satellite images and scarce ground 
data: two cases studies about rainfall and sunshine duration, 
12:5156 (RA;US) 

Ultraviolet Spectrometers 

Preliminary experiment requirements document for Solar and 
Terrestrial Atmospheres Spectrometer (STAS), 12:5748 
(R;US) 

X Radiation 

Solar-geophysical data Number 503, July 1986. Part 2 
(comprehensive reports). Data for January 1986 and 
miscellanea, 12:5770 (R;US) 

SOLAR RADIO BURSTS 

Solar-geophysical data Number 503, July 1986. Part 1 (prompt 
reports). Data for June 1986, May 1986 and late data, 
12:5769 (R;US) 

SOLAR SEA POWER PLANTS 
See OCEAN THERMAL POWER PLANTS 
SOLAR SYSTEM 

Collisions 
Impact experimentation and the microgravity environment: an 

overview, 12:5742 (RA;US) 


Second Symposium on Chemical Evolution and the Origin of 
Life, 12:5730 (R;US) 


N-Body simulations of tidal encounters between stellar systems, 
12:5723 (R;XA) 
SOLAR SYSTEM EVOLUTION 
See also PLANETARY EVOLUTION 
Advances in planetary geology, volume 2, 12:5766 (R;US) 
Collisions 


Space station impact experiments, 12:5736 (RA;US) 


Sediment-transport (wind) experiments in zero-gravity, 12:5737 


Efficient solar water heating system for a public building, 
12:366; (RA;DK) 

Experience from measurements made on a thermosyphon solar 
heating system for domestic hot water supply in one-family 
house, 12:3664 (RA;DK) 

Solar domestic hot water system in existing multifamily houses, 
12:3665 (RA;DK) 
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Solar Collectors 
Demonstration of large, roof integrated, site-built solar 
collectors in Denmark, 12:3666 (RA;DK) 
Thermosyphons 
Experience from measurements made on a thermosyphon solar 
heating system for domestic hot water supply in one-family 
house, 12:3664 (RA;DK) 
SOLAR WATER HEATING 
Use for solar domestic water heating; not for process hot water. 
Monitoring 
Reduced reporting format for solar heating systems. For 
projects with low level monitoring. Domestic water heating 
systems, 12:3668 (R;FR) 
SOLAR WIND 
Solar-geophysical data Number 503, July 1986. Part 2 
(comprehensive reports). Data for January 1986 and 
miscellanea, 12:5770 (R;US) 
Chemical Composition 
Composition of lunar noble gases traped 2.5 AE and 3.5 AE 
ago, 12:5753 (RA;US) 
Diagnostics of corona by in-situ composition measurements at 
1 AU, 12:5711 (RA;FR) 
Need for isotopic data on refractory elements in the solar 
wind, 12:5757 (RA;US) 
Solar wind helium, neon and argon released by oxidation of 
metal grains from the Weston chondrite, 12:5751 (RA;US) 
Energy 
Energy input into the solar wind, 12:5709 (RA;FR) 
Interactions 


Investigation of the dayside boundary region of the 
etosphere. Final Technical Report, 1 May 1979-31 
March 1985, 12:5787 (R;US) 

Solar flares and magnetospheric particles: investigations based 
upon the ONR-60 experiments and ONR-604 experiments. 
Annual letter report, 1 May 1985-30 June 1986, 12:5694 
(R;US) 

Solar wind interaction with planetary magnetic fields, 12:5712 
(RA;FR) 

Solar wind interaction with neutral atmospheres, 12:5713 
(RA;FR) 

Isotope Ratio 
Reality of the secular change in solar wind nitrogen isotopes, 
12:5756 (RA;US) 
Plasma Diagnostics 
Response function of modulated grid Faraday cup plasma 
instruments, 12:5734 (R;US) 

Shock Waves 

Solar-flare-initiated shock waves; blast waves riding on the 
solar wind, 12:5699 (R;US) 
SOLAR-ASSISTED HEAT PUMPS 

Design 

Review and findings of the second ec-iea workshop on solar 
assisted heatpumps systems with ground coupled storage, 
12:3679 (BA;CA) 

Heat Storage 

Review and findings of the second ec-iea workshop on solar 
assisted heatpumps systems with ground coupled storage, 
12:3679 (BA;CA) 

Performance 

Review and findings of the second ec-iea workshop on solar 
assisted heatpumps systems with ground coupled storage, 
12:3679 (BA;CA) 

Seasonal Thermal Energy Storage 

An evaluation of solar heating systems with seasonal storage in 
New England: Systems using duct storage in rock and heat 
pump, 12:3680 (BA;CA) 

Solar Cooling Systems 

An evaluation of solar heating systems with seasonal storage in 
New England: Systems using duct storage in rock and heat 
pump, 12:3680 (BA;CA) 

U Storage 
Workshop on solar assisted heat pumps with ground coupled 
storage, 12:3671 (R;FR) 
SOLID ELECTROLYTES 
Searching for new solid electrolytes for Li-ion conductors, 
12:4016 (RA;DK;In Danish) 





Preparation 
Preparation of thin-film solid electrolytes for fuel-cell 
application, 12:4096 (R;US) 
Films 
Thin solid electrolyte layers on lithium electrodes, 12:4018 
(RA;DK;In Danish) 
Tonic Conductivity 
Composite Li-conducting solid electrolytes, 12:4024 (R;DK) 


Cathode materials for the lithium polymer battery, 12:4019 
(RA;DK;In Danish) 


Thermochemical properties of group IVB and VB transition 
metal alloys with platinum group metals: acid-base 
stabilization, 12:4292 (R;US) 


Programs 
Solid electrolyte research at Risoe National Laboratory, 
12:4017 (RA;DK;In Danish) 
SOLID FUELS 
See also MIXED OXIDE FUELS 
Gasification 
Producer gas equipment in internal combustion engines in 
agriculture, 12:4205 (R;FI;In Finnish) 
SOLID LUBRICANTS 
Uses 
Use of MoS2 applied by physical vapor deposition (PVD) on 
space mechanisms (Space cigtinetite’, 12:4556 (RA;FR) 
SOLID STATE LASERS 


See also NEODYMIUM LASERS 
RUBY LASERS 
Design 


High average power solid state laser developments at 
Lawrence Livermore National Laboratory, 12:4603 (BA;US) 


B-integral dependent ellipse rotation effects on lar, e, 
high-power third harmonic conversion, 12:6289 (BA;US) 


High average power solid state laser developments at 
Lawrence Livermore National Laboratory, 12:4603 (BA;US) 
Nonlinear Optics 
B-integral dependent ellipse rotation effects on lar, 
high-power third harmonic conversion, 12:6289 (BA;US) 
Performance 
High average power solid state laser developments at 
Lawrence Livermore National Laboratory, 12:4603 (BA;US) 
Room-tem; continuous-wave operation of a Ti:Al:Os 
laser, 12:4585 (R;US) 
Research Programs 
High average power solid state laser developments at 
Lawrence Livermore National Laboratory, 12:4603 (BA;US) 
Ultraviolet Radiation 
Review of uv laser damage measurements at Lawrence 
Livermore National Laboratory, 12:4597 (R;US) 
SOLID WASTES 
See also WOOD WASTES 
Radioactive Waste Processing 
Radioactive waste treatment, 12:3472 (RA;BR;In Portuguese) 
Waste 
Solubility relationships and mineral transformations associated 
with recarbonation of retorted shales, 12:3424 (J;US) 
SOLIDS 
Charged-Particle Transport 
Beam-density effect on energy loss by a charged particle beam, 
12:6072 (RA;US) 
Range distributions and electronic stopping power of nitrogen 
ions in solids, 12:6064 (RA;US) 
Stopping and range of ions in solids, 12:6065 (RA;US) 
Computerized Simulation 
Computer simulation of nonequilibrium processes, 12:6112 
(BA;US) 
Ton Collisions 
Cluster ion impacts on solids, 12:5805 (RA;US) 


Melting of 2D monatonic solids hard disk and square well 
system, 12:4233 (R;XA) 
Shock Waves 
Computer simulation of nonequilibrium processes, 12:6112 
(BA;US) 


SOUTH AUSTRALIA 
Nuclear Explosions 


Sputtering 
Electronically induced sputtering and ion etching of viruses, 
12:5804 (RA;US) 
Statistical Mechanics 
Computer simulation of nonequilibrium processes, 12:6112 
(BA;US) 


Computer simulation of nonequilibrium processes, 12:6112 

(BA;US) 
SOLIDS FLOW 
Mathematical Models 

Gravity flow of solids engineering databook. Volume 1. 
Analysis of pressurization of lock hoppers and typical 
measured flow properties of coal. Final technical report 
Phase II, 12:3338 (R;US) 

Gravity flow of solids engineering databook, Volume II. 
Analysis of pressurization of lock hoppers and typical 
measured flow properties of coal. Final technical report 
Phase II, 12:3339 (R;US) 

Gravity flow of solids engineering databook. Small scale 
testing of lock hoppers. Final technical report Phase III, 
12:3340 (R;US) 

SOLID-STATE PLASMA 
Beam-Plasma Systems 

Interaction of space charge waves and surface plasmons in 

plasma and plasma-like media, 12:6089 (R;SU;in Russian) 
SOLITONS 
Applicability of Hamilton's equations in the quantum soliton 
problem, 12:6098 (R;US) 
SOLVENT-REFINING COAL PLANTS 
See COAL PREPARATION PLANTS 
SOMATOSTATIN 


In vitro development methodology for study of hypothalamic 
release of somatostatin and of LHRH, 12:5519 (RA;BR;In 
Portuguese) 

Secretion 


In vitro action of dopamine and morphine on the hypothalamic 
secretion of somatostatin, 12:5640 (RA;BR;In Portuguese) 

In vitro effect of the intestinal vasoactive polypeptide on the 
hypothalamic secretion of somatostatin and LHRH, 12:5641 
(RA;BR;In Portuguese) 

In vitro glucose effects on the hypothalamic secretion of 
somatostatin-14 (S-14) and of somatostatin-28 (S-28), 12:5639 
(RA;BR;In Portuguese) 

SOMATOTROPIC HORMONE 
See STH 
SOMATOTROPIN RELEASE INHIBITING FACTOR 
See SOMATOSTATIN 
SONAR 
Performance 

Operation Dominic, Shot Sword Fish. Project Officer’s report 
- Project 1.3b. Effects of an underwater nuclear explosion on 
hydroacoustic systems, 12:5124 (R;US) 

SONDES 
See PROBES 
SOUND 
See SOUND WAVES 
SOUND NAVIGATION AND RANGING 
See SONAR 
SOUND WAVES 
Phase Velocity 

Shock wave overtake measurements on cesium iodide, 12:4477 

(BA;US) 
Velocity 

Development of instrumentation to measure sound speed and 
flow direction in dusty flow fields. Technical report, 1 
October 1984-30 September 1985, 12:6313 (R;US) 

SOURCE TERMS 

Investigations concerning the source term for the emission of 
fission products and transuranic elements from the highly 
radioactive waste in the temperature region between 200 and 
1100°C, 12:3523 (TG;US) 

SOUTH AUSTRALIA 
Nuclear 
Options for clean-up of the Maralinga test site, 12:5327 (R;AU) 





SOUTHEAST REGION 
See FEDERAL REGION IV 
SOVIET UNION 
See USSR 
SOYBEAN PLANT 
See GLYCINE HISPIDA 
SPACE HVAC SYSTEMS 
Heating, ventilation, and air conditioning systems. 
Exhaust Systems 
Exhaust air windows and hollow core slabs as a part of the 
space HVAC-system in an office building, 12:4147 (R;FI;In 
Finnish) 
SPACE LATTICES 
See CRYSTAL LATTICES 
SPACE POWER REACTORS 
Primary Coolant Circuits 
Reactor thermal-hydraulic FY 1986 status report for the 
multimegawatt Space Nuclear Power Program, 12:3816 
(R;US) 
Rankine Cycle Power Systems 
Nuclear alkali metal Rankine power systems for space 
applications, 12:3815 (R;US) 
SPACE VEHICLES 
See also REENTRY VEHICLES 
Vulnerability 
Safeguarding our military space systems, 12:€326 (J;US) 
SPACE WEAPONS 
Safeguarding our military space systems, 12:6326 (J;US) 
SPACECRAFT POWER SUPPLIES 
Solar Cell Arrays 
Growth capabilities of European retractable solar arrays. Final 
Report, 12:3646 (R;DE) 
SPARK IGNITION ENGINES 
Lubricating Oils 
Mutagenicity of used crankcase oils from diesel and spark 
ignition automobiles, 12:5649 (J;US) 
SPARK MACHINING 
Modifications 
Upgrade of the Japax DX10A, 12:4235 (R;US) 
SPARKS (ELECTRIC) 
See ELECTRIC SPARKS 
SPATIAL DOSE DISTRIBUTIONS 
Real Time Systems 
SPEEDI: a computer code system for the real-time prediction 
of radiation dose to the public due to an accidental release, 
12:6360 (R;JP) 
S Codes 
SPEEDI: a computer code system for the real-time prediction 
of radiation dose to the public due to an accidental release, 
12:6360 (R;JP) 
SPEAR 
Stanford positron-electron asymmetric ring. 
Beam Injection 
Commissioning and operation of the nuclear physics injector at 
SLAC, 12:4949 (RA;US) 
SPECIAL RELATIVITY THEORY 
See RELATIVITY THEORY 
SPECIES DIVERSITY 
Numerical Analysis 
Discriminant analysis some east Tennessee forest herb niches, 
12:5308 (J;NL) 
SPECIFIC HEAT 
Measuring Methods 
Thermal properties of hydrates, 12:3395 (RA;US) 
SPECTRA (ABSORPTION) 
See ABSORPTION SPECTRA 
SPECTRA (NEUTRON) 
See NEUTRON SPECTRA 
SPECTRAL REFLECTANCE 
Computer Codes 
Determination of radiative properties of surfaces using 
reflectance techniques. Computer Programs for Use on the 
HP 9845, 12:3611 (R;FR) 
SPECTROMETERS 


See also FOURIER TRANSFORM SPECTROMETERS 
GAMMA SPECTROMETERS 
INFRARED SPECTROMETERS 
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MAGNETIC SPECTROMETERS 
MASS SPECTROMETERS 
OPTICAL SPECTROMETERS 


Design 
An integrating sphere spectrometer for high-temperature 
materials characterization, 12:5042 (J;NL) 
Optimization 
Time spectrometer arrangement for positron life time 
measurement to study irradiation damage, 12:4987 
(RA;BR;In Portuguese) 
SPECTROSCOPY 


See also ELECTRON SPECTROSCOPY 
GAMMA SPECTROSCOPY 
LASER SPECTROSCOPY 
NEUTRON SPECTROSCOPY 
X-RAY SPECTROSCOPY 


Development of methods for analyzing organics in fly ash. 
Final report, 12:5176 (R;US) 
SPEED INDICATORS 
See VELOCIMETERS 
SPENT FUEL CASKS 
Commercialization 
Spent fuel storage casks: A commercial reality in 1986, 12:3452 
(BA;US) 
D Codes 
Comparison of calculated to measured dose rates for the REA- 
2023 and CASTOR-1C BWR storage casks, 12:3453 
(BA;US) 


Spent fuel storage casks: A commercial reality in 1986, 12:3452 
(BA;US) 
Dose Rates 
Comparison of calculated to measured dose rates for the REA- 
2023 and CASTOR-1C BWR storage casks, 12:3453 
(BA;US) 
Identification Systems 
Development of a safeguards sealing system for multi-element 
bottles, 12:4584 (J;US) 
Nondestructive Testing 
Predrop test analysis of a spent-fuel cask. Final report, 12:4563 
(R;US) 
Performance Testing 
Comparison of calculated to measured dose rates for the REA- 
2023 and CASTOR-1C BWR storage casks, 12:3453 
(BA;US) 
Spent fuel storage casks: A commercial reality in 1986, 12:3452 
(BA;US) 
Q Codes 
Comparison of calculated to measured dose rates for the REA- 
2023 and CASTOR-1C BWR storage casks, 12:3453 
(BA;US) 
Security Seals 
Development of a safeguards sealing system for multi-element 
bottles, 12:4584 (J;US) 
Stress Analysis 
Predrop test analysis of a spent-fuel cask. Final report, 12:4563 


Preliminary study of transport cask design for irradiated PWR 
(Angra-1 reactor) fuel element, 12:4567 (RA;BR;In 
Portuguese) 


Investigation of water-logged spent fuel rods under dry storage 
conditions, 12:3447 (R;US) 
Moisture 
Investigation of water-logged spent fuel rods under dry storage 
conditions, 12:3447 (R;US) 
Nondestructive Testing 
Economical efficiency aspects of submerged testing facilities 
for power reactor fuel examination, 12:3732 (R;SU;In 
Russian) 
Radioactive Waste Disposal 
Demonstration experiments on the direct final disposal of spent 
fuel elements. F + E direct final repository program, 
12:3522 (TG;US) 
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SPENT FUEL STORAGE 


See also AWAY-FROM-REACTOR STORAGE 
DRY STORAGE 
MONITORED RETRIEVABLE STORAGE 


Spent Fuel Casks 
Development of a safeguards sealing system for multi-element 
bottles, 12:4584 (J;US) 
SPENT FUELS 
Gamma Detection 
Underwater radiation detector, 12:5022 (P;US) 
Monitored Storage 
Implications of monitored retrievable storage for geologic 
disposal of spent nuclear fuel and high level radioactive 
waste, 12:3513 (BA;US) 
The monitored retrievable storage (MRS) facility and its 
impact on spent fuel transportation, 12:3454 (BA;US) 
Neutron Detection 
Underwater radiation detector, 12:5022 (P;US) 
Road Transport 
The monitored retrievable storage (MRS) facility and its 
impact on spent fuel transportation, 12:3454 (BA;US) 


Resin bead methodology as applied to fuel burn-up and fissile 
inventories, 12:4439 (R;US) 


Safety criteria for spent-fuel transport. Final report, 12:3532 
(R;US) 
Underground Disposal 
Implications of monitored retrievable storage for geologic 
disposal of spent nuclear fuel and high level radioactive 
waste, 12:3513 (BA;US) 
Waste Transportation 
DOE's program for transportation of civilian high-level waste: 
An overview, 12:3449 (J;US) 
The monitored retrievable storage (MRS) facility and its 
impact on spent fuel transportation, 12:3454 (BA;US) 
SHALES 


Air Pollution Abatement 
Control of sulfur emissions from oil-shale retorting using spent- 
shale absorption, 12:3423 (R;US) 
Environmental Effects 
Bacterial physiological diversity in the rhizosphere of range 
plants in response to retorted shale stress, 12:5647 (J;US) 


EPA, ASTM, and column leaching of processed oil shale: a 
comparative study, 12:3421 (R;US) 
SPERMIDINE 
Biological Effects 
Polyamines, spermine and i stimulate the binding of 
growth hormone to its liver receptor, 12:5464 (RA;BR;In 
Portuguese) 
SPERMINE 
Biological Effects 
Polyamines, spermine and spermidine stimulate the binding of 
growth hormone to its liver receptor, 12:5464 (RA;BR;In 
Portuguese) 
SPHERES 
Electron Collisions 
Aloof scattering of low-energy electrons near a submicron 
sphere, 12:5801 (RA;US) 
Inelastic electron scat (and photon absorption) from small 
spheres (30-300 A), 12:5795 (RA;US) 
SPHEROMAK DEVICES 
Magnetic Flux 
Gun-spheromak experiment in the CTCC-I, 12:6134 (RA;XA) 
Plasma Confinement 
Gun-spheromak experiment in the CTCC-I, 12:6134 (RA;XA) 
Research Programs 
Advances in compact torus research. Proceedings of a 
technical committee meeting held in Sydney, Australia 4-7 
March 1985, 12:6124 (R;XA) 
Reviews 
Advances in compact torus research. Proceedings of a 
technical committee meeting held in Sydney, Australia 4-7 
March 1985, 12:6124 (R;XA) 
Present status of spheromak research and future reactor 
considerations, 12:6133 (RA;XA) 


SPICULES 
See SOLAR PROMINENCES 
SPIN GLASS STATE 
Free Energy 
Irreversibility and metastability in spin glasses, random field 
ferromagnets and diluted antiferromagnets, 12:6090 (R;US) 
SPLEEN 
Enzyme Induction 
Induction of mixed-function oxidase activity in mouse 
lymphoid tissues by polycyclic aromatic hydrocarbons, 
12:5653 (J;US) 
SPRAY PONDS 
See SPRAYS 
SPRAYED COATINGS 
Evaluation 
Electrically conductive polymer concrete coatings, 12:4389 
(R;US) 
SPRAYS 
Freezing 
Computer modeling of a salt powder formation experiment, 
12:4412 (R;US) 
SPRUCES 
Damage 
Forest damage assessment via advanced image processing 
techniques based on TM-compatible airborne scanner data, 
12:5299 (RA;US) 
SPUTTERING 
SPUTLIB II - a revised version of the Maxwellian-averaged 
rates of sputtering, 12:5789 (R;AU) 
SQUID DEVICES 
Superconducting Quantum Interference Devices 
Computerized Control Systems 
Variable-temperature superconducting 
magnetometer/susceptometer. Final report, 1 January-31 
December 1985, 12:4561 (R;US) 
Fabrication 


Development of NbN Josephson Junction technology. Final 
report, 14 September 1985-15 June 1986, 12:4562 (R;US) 
Measuring Instruments 
Variable-temperature superconducting 
magnetometer/susceptometer. Final report, 1 January-31 
December 1985, 12:4561 (R;US) 
SR-OB REACTOR 
See SUBCRITICAL ASSEMBLIES 
STABLE ISOTOPES 
For specific terms, consult the Appendix. 
See also BARIUM 136 
BARIUM 137 
BERYLLIUM 9 
CALCIUM 40 
CALCIUM 46 
CARBON 12 
CARBON 13 
CHLORINE 37 
DEUTERIUM 
DYSPROSIUM 156 
ERBIUM 168 
GADOLINIUM 156 
GADOLINIUM 158 
HAFNIUM 178 
HELIUM 3 
HELIUM 4 
LEAD 208 
MAGNESIUM 24 
MAGNESIUM 26 
NEODYMIUM 142 
OXYGEN I6 
PLATINUM 194 
PLATINUM 196 
PLATINUM 198 
SAMARIUM 154 
SILICON 28 


Isotope materials availability and services for target production 
at the Oak Ridge National Laboratory, 12:3584 (R;US) 





STACKS 
Bricks 
Evaluation of suitability of large brick stacks for national gas 
fueling and low flue gas temperatures, 12:4679 (R;DK;In 
Danish) 
Natural Gas 
Evaluation of suitability of large brick stacks for national gas 
fueling and low flue gas temperatures, 12:4679 (R;DK;In 
Danish) 
STAINLESS STEEL-304 


Controlled powder morphology experiments in megabar 304L 
stainless steel compaction, 12:4348 (BA;US) 
Dynamic consolidation of rapidly solidified Type 304 SS 
powders, 12:4275 (R;US) 
Microlevel numerical modeling of the shock wave induced 
consolidation of metal powders, 12:4312 (BA;US) 
Corrosion Fatigue 
Corrosion fatigue of small cracks: mechanics and chemistry. 
Progress report, 1 September 1985-31 August 1986, 12:4273 
(R;US) 
Crack Propagation 
The effect of fast-neutron irradiation on the fatigue-crack 
growth behavior of several austenitic stainless steels and 
weldments, 12:3814 (J;US) 
Creep 
Quantitative evaluation of creep damage and its application to 
residual life forecasting, 12:4362 (TJ;GB) 
Deformation 
High-strain-rate ~10/sup 6//s response of 304 stainless steel at 
various strains, 12:4355 (BA;US) 
Diffusion Barriers 
TiN high temperature diffusion barrier for copper-gasketed 
stainless-steel flanges, 12:4382 (J;US) 
Explosive Forming 
Dynamic consolidation of rapidly solidified Type 304 SS 
powders, 12:4275 (R;US) 
Fatigue 
The effect of fast-neutron irradiation on the fatigue-crack 
growth behavior of several austenitic stainless steels and 
weldments, 12:3814 (J;US) 
Magnetic Fields 
Magneto-mechanical effects in two steels with metastable 
austenite, 12:4313 (BA;US) 
Mathematical Models 
Microlevel numerical modeling of the shock wave induced 
consolidation of metal powders, 12:4312 (BA;US) 
Mechanical Tests 
Magneto-mechanical effects in two steels with metastable 
austenite, 12:4313 (BA;US) 
Morphology 
Controlled powder morphology experiments in megabar 304L 
stainless steel compaction, 12:4348 (BA;US) 
Oxidation 
Isothermal oxidation behavior of FeMnA\l alloys and 
comparisons with Type 304 stainless steel, 12:4276 (R;US) 
Physical Radiation Effects 
The effect of fast-neutron irradiation on the fatigue-crack 
growth behavior of several austenitic stainless steels and 
weldments, 12:3814 (J;US) 
Powder Metallurgy 
Microlevel numerical modeling of the shock wave induced 
consolidation of metal powders, 12:4312 (BA;US) 
Shock Waves 
Microlevel numerical modeling of the shock wave induced 
consolidation of metal powders, 12:4312 (BA;US) 
Strain Rate 
High-strain-rate ~ 10/sup 6//s response of 304 stainless steel at 
various strains, 12:4355 (BA;US) 
Temperature Effects 
Magneto-mechanical effects in two steels with metastable 
austenite, 12:4313 (BA;US) 
STAINLESS STEEL-304L 
Magnetic Fields 
Magneto-mechanical effects in two steels with metastable 
austenite, 12:4313 (BA;US) 
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Mechanical Tests 


Magneto-mechanical effects in two steels with metastable 
austenite, 12:4313 (BA;US) 
Temperature Effects 
mechanical effects in two steels with metastable 
austenite, 12:4313 (BA;US) 
STAINLESS STEEL-308 
Crack Propagation 
The effect of fast-neutron irradiation on the fatigue-crack 
growth behavior of several austenitic stainless steels and 
weldments, 12:3814 (J;US) 
Fatigue 
The effect of fast-neutron irradiation on the fatigue-crack 
growth behavior of several austenitic stainless steels and 
weldments, 12:3814 (J;US) 
Physical Radiation Effects 
The effect of fast-neutron irradiation on the fatigue-crack 
growth behavior of several austenitic stainless steels and 
weldments, 12:3814 (J;US) 
STAINLESS STEEL-316 
Carburization 


Metallographic evaluation of the reactions between boronated 
graphite and Fe-Ni-Cr alloys, 12:4364 (BA;US) 
Chemical Reaction Kinetics 
Metallographic evaluation of the reactions between boronated 
graphite and Fe-Ni-Cr alloys, 12:4364 (BA;US) 
Corrosion 
Compatibility of 316L stainless steel with tritium breeders for 
fusion reactors, 12:6175 (R;FR) 
Crack Propagation 
Near-threshold fatigue crack growth behavior of AISI 316 
stainless steel, 12:4317 (BA;US) 

The effect of fast-neutron irradiation on the fatigue-crack 
growth behavior of several austenitic stainless steels and 
weldments, 12:3814 (J;US) 

Fatigue 

Near-threshold fatigue crack growth behavior of AISI 316 
stainless steel, 12:4317 (BA;US) 

The effect of fast-neutron irradiation on the fatigue-crack 
growth behavior of several austenitic stainless steels and 
weldments, 12:3814 (J;US) 

Mechanical Tests 

Near-threshold fatigue crack growth behavior of AISI 316 

stainless steel, 12:4317 (BA;US) 
Oxidation 

Metallographic evaluation of the reactions between boronated 

graphite and Fe-Ni-Cr alloys, 12:4364 (BA;US) 
Physical Radiation Effects 

Irradiation creep of metals under light ion bombardment, 
12:4289 (RA;JP) 

Radiation damage in high-energy-ion irradiated stainless steel, 
12:6253 (RA;JP) 

The effect of fast-neutron irradiation on the fatigue-crack 
growth behavior of several austenitic stainless steels and 
weldments, 12:3814 (J;US) 

Void-precipitate association during neutron irradiation of 
austenitic stainless steel, 12:4253 (R;US) 

Temperature Effects 

Near-threshold fatigue crack growth behavior of AISI 316 

stainless steel, 12:4317 (BA;US) 
STAINLESS STEEL-316L 


Creep of 304 LN and 316 L stainless steels at cryogenic 
temperatures, 12:6279 (BA;US) 
Temperature Effects 
Creep of 304 LN and 316 L stainless steels at cryogenic 
temperatures, 12:6279 (BA;US) 
STAINLESS STEELS 


STAINLESS STEEL-304 
See also STAINLESS STEEL-304L 
STAINLESS STEEL-308 
STAINLESS STEEL-316 
STAINLESS STEEL-316L 
STEEL-O08KH1I8N10T 
STEEL-KHN35VT 
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Use of anomalous small angle x-ray scattering to investigate 
microstructural features in complex alloys. Technical 
progress report, December 1, 1985-July 1 1986, 12:4274 
(R;US) 

Deformation 

High-strain-rate deformation of FCC metals and alloys, 12:4354 
(BA;US) 

Use of anomalous small angle x-ray scattering to investigate 
microstructural features in complex alloys. Technical 

progress report, December 1, 1985-July 1, 1986, 12:4274 
(R;US) 
Fracture Properties 
Notch tensile measurements and fracture toughness 
correlations for austenitic stainless steels, 12:4318 (BA;US) 
Mechanical Tests 
AR and TD Fossil Energy Materials Program. Quarterly 
progress report for the period ending June 30, 1986, 12:4237 
(R;US) 


Microstructure 
Use of anomalous small angle x-ray scattering to investigate 
microstructural features in complex alloys. Technical 
progress report, December 1, 1985-July 1, 1986, 12:4274 
(R;US) 
P 


Hydrogen re-emission data analysis in austenitic stainless steel, 
12:4285 (R;JP) 
Physical Radiation Effects 
Positron annihilation lifetime measurement of irradiated 
stainless steels, 12:6075 (RA;JP) 


Experimental and analytical assessment of circumferential 
through-wall cracked pipes under pure bending, 12:3850 
(R;US) 

Pitting Corrosion 

Stochastic models of pitting corrosion of stainless steels: Part 1, 
Modelling of the initiation and growth of pits at constant 
potential, 12:4250 (R;US) 

Positrons 

Positron annihilation lifetime measurement of irradiated 

stainless steels, 12:6075 (RA;JP) 
Reactor Materials 

Experimental and analytical assessment of circumferential 
through-wall cracked pipes under pure bending, 12:3850 
(R;US) 

Strain Rate 

High-strain-rate deformation of FCC metals and alloys, 12:4354 

(BA;US) 
Temperature Effects 

Notch tensile measurements and fracture toughness 

correlations for austenitic stainless steels, 12:4318 (BA;US) 
Tensile Properties 

Notch tensile measurements and fracture toughness 

correlations for austenitic stainless steels, 12:4318 (BA;US) 
STANDARDS 
Evaluation 
Performance testing of radiobioassay laboratories: in-vivo 
measurements, pilot study report, 12:6085 (R;US) 
STANDING CROP 
See BIOMASS 

STANFORD 20-GEV LINAC 

Klystrons 

Electron wind in strong wave guide fields, 12:4794 (RA;US) 

STANFORD LINEAR COLLIDER 

Beam Injection 

Generation and acceleration of high intensity beams in the 
SLC injector, 12:4878 (RA;US) 

Design 

Measurements of ultimate accelerating gradients in the SLAC 
disk-loaded structure, 12:4795 (RA;US) 

SLC energy upgrade program at SLAC, 12:4761 (RA;US) 

Modifications 
SLC energy upgrade program at SLAC, 12:4761 (RA;US) 
Performance 


Measurements of ultimate accelerating gradients in the SLAC 
disk-loaded structure, 12:4795 (RA;US) 


RF Systems 
Solid state high power amplifier for driving the SLC injector 
klystron, 12:4793 (RA;US) 
STAR EVOLUTION 
Classification of N-type carbon stars. Master's thesis, 12:5700 
(R;US) 
STAR MODELS 
Mathematical models of stars. 
Solar Neutrinos 
Revisited standard solar model, 12:5706 (R;FR) 
Sun 
Revisited standard solar model, 12:5706 (R;FR) 
STARS 
See also BINARY STARS 


Solar/spectra connections, 12:5721 (RA;FR) 
STATE BUILDINGS 
See PUBLIC BUILDINGS 
STATISTICS 


Limited to the indexing of information on the mathematical 
discipline of statistics or its application in other scientific 
disciplines; for indexing numerical values of a statistical nature 
use STATISTICAL DATA. 

Survey-tutorial on multiple comparison procedures, 12:6299 
(R;US) 

STEAM 
Cleaning 

Recovery and revalorization of energy from paper industry 
wastes by high temperature heat pump, 12:4186 (R;FR;In 
French) 

Consumption Rates 
Slashing steam use at Carnegie-Mellon University, 12:4112 
(RA;US) 
STEAM COOLANT 
See STEAM 
STEAM GENERATORS 
Tubes 

Correlation of tube support corrosion studies. Final report, 
12:3737 (R;US) 

Loss of feed flow, steam generator tube rupture and steam line 
break thermohydraulic experiments, 12:3990 (R;US) 

STEAM INJECTION 
Foams 

Mechanisms of foam generation in glass bead packs, 12:3366 
(R;US) 

Waste Water 

Characterization of two commercial tar sand process waters, 
12:3422 (R;US) 

STEAM QUALITY 


Optimal admission steam data for 10-50 MW combined heat 
and power plants, 12:3710 (R;SE;In Swedish) 
STEAM SUPERHEATERS 
See SUPERHEATERS 
STEAM TRAPS 


Design 
Steam trap application, 12:4173 (RA;US) 
Operation 


Steam trap application, 12:4173 (RA;US) 
STEARATES 


Study of monolayer polymerization using nonlinear optics, 
12:4515 (J;US) 
Photochemical Reactions 
Study of monolayer polymerization using nonlinear optics, 
12:4515 (J;US) 


Study of monolayer polymerization using nonlinear optics, 
12:4515 (J;US) 
STEEL INDUSTRY 
See METAL INDUSTRY 
STEEL-08KH18N10T 
Corrosion 
Materials problems of special valves by the Sigma concern, 
12:3847 (RA;CS;In Czech) 








STEEL-O8KH18N10T 
Cutting 


Pipes for the WWER-1000 nuclear power plant, 12:3758 
(RA;CS;In Czech) 
Hot Pressing 
Pipes for the WWER-1000 nuclear power plant, 12:3758 
(RA;CS;In Czech) 
Mechanical Properties 
Materials problems of special valves by the Sigma concern, 
12:3847 (RA;CS;In Czech) 
Physical Properties 
Materials problems of special valves by the Sigma concern, 
12:3847 (RA;CS;In Czech) 
Rolling 
Pipes for the WWER-1000 nuclear power plant, 12:3758 
(RA;CS;In Czech) 
STEEL-15KH2MFA 
Crack Propagation 
Brittle fracture characteristics of WWER-1000 reactor pressure 
vessel steels, 12:3755 (RA;CS;In Czech) 
Fracture Properties 
Brittle fracture characteristics of WWER-1000 reactor pressure 
vessel steels, 12:3755 (RA;CS;In Czech) 
Mechanical Properties 
Some results of certification tests of WWER-1000 reactor 
pressure vessel base material, 12:3772 (RA;CS;In Czech) 
Stresses 
Cyclic stress of model of WWER-1000 reactor pressure vessel 
neck, 12:4664 (RA;CS;In Czech) 
STEEL-ASTM-A533 
Crack Propagation 
Determination of the initiation of stable crack growth(J- 
integral) in terms of the theorem of equivalent states, 12:4659 
(R;CH;In German) 
STEEL-KHN35VT 
Corrosion 
Materials problems of special valves by the Sigma concern, 
12:3847 (RA;CS;In Czech) 
Mechanical Properties 
Materials problems of special valves by the Sigma concern, 
12:3847 (RA;CS;In Czech) 
Physical Properties 
Materials problems of special valves by the Sigma concern, 
12:3847 (RA;CS;In Czech) 
STEELS 
See also AUSTENITIC STEELS 


STEEL-ASTM-A533 


Characterization of hard nitride and carbide titanium and 
zirconium coatings on high-speed steel cutting tool inserts, 
12:4379 (J;US) 

Corrosion 

Designing techniques and devices for evaluation of mechanical 
and corrosion effects of coolant on reactor pressure vessel, 
12:3846 (RA;CS;In Czech) 

Materials problems of special valves by the Sigma concern 
(Soviet steels O8Kh18N10T, 14Kh17N2, KhN35VT, and 
Czechosloval steels 11 416, 12 020, 15 320 and 17 134), 
12:3847 (RA;CS;In Czech) 

Corrosion Protection 

Electrocrystallization of cadmium from cadmium fluoborate 

solutions, 12:4342 (BA;US) 


Electrocrystallization of cadmium from cadmium fluoborate 
solutions, 12:4342 (BA;US) 
Hydrogen Embrittlement 
Electrocrystallization of cadmium from cadmium fluoborate 
solutions, 12:4342 (BA;US) 
Ton Implantation 
Implantation of intense pulsed metallic ion beam, 12:4269 
(RA;US) 
Mechanical Properties 
Materials problems of special valves by the Sigma concern 
(Soviet steels O8Kh18N10T, 14Kh17N2, KhN35VT, and 
Czechosloval steels 11 416, 12 020, 15 320 and 17 134), 
12:3847 (RA;CS;In Czech) 





ERA-12/2 / 2928 


Some results of certification tests of WWER-100. reactor 
pressure vessel base material (Steels 1SKh2MFA and 
15Kh2NMFAA), 12:3772 (RA;CS;In Czech) 

Microstructure 

Lath martensite and bainite in low alloy steels (Fe-0.3%C- 

3%Cr-2%Mn), 12:4291 (R;US) 
Physical Properties 

Materials problems of special valves by the Sigma concern 
(Soviet steels O8Kh18N10T, 14Kh17N2, KhN35VT, and 
Czechosloval steels 11 416, 12 020, 15 320 and 17 134), 
12:3847 (RA;CS;In Czech) 

Specifications 

Containment for Angra-3 Nuclear Power Plant made with 
Brazilian steel (WStE 370 steel), 12:3748 (RA;BR;In 
Portuguese) 

STELLARATORS 
Pellet Injection 
Pellet injection in WVIIA, 12:6196 (RA;US) 
Plasma Confinement 

Resistive ballooning modes in helica! axis stellarators with 

longitudinal mass flow, 12:6150 (J;US) 
STERILIZATION 
Industry-wide studies report of an in-depth industrial hygiene 
survey: Micro-Biotrol, Chicago, Illinois (Ethylene oxide 
exposure), 12:5580 (R;US) 
Hazardous Materials 
In-depth survey report: modified control technology for 
ethylene oxide sterilization in hospitals at Community 
Medcenter Hospital, Marion, Ohio, 12:5207 (R;US) 
Industry-wide studies report of an industrial-hygiene survey at 
St. Elizabeth Medical Center, Dayton, Ohio (Ethylene 
oxide), 12:5186 (R;US) 
Indoor Air Pollution 
Industry-wide studies report of walk-through survey of the 
Kendall Company, Franklin, Kentucky (Ethylene oxide), 
12:5202 (R;US) 
STEROID HORMONES 
See also PROGESTERONE 
Homeostasis 


Response of cortisol, aldosterone, desoxicorticosterone (DOC), 
18-OHDOC, corticosterone (B) and 18-OHB to procedures 
of stimulation and suppression in normal individuals, 12:5504 
(RA;BR;In Portuguese) 
STES 
See SEASONAL THERMAL ENERGY STORAGE 
STH 
Bioassay 
Reverse electrophoresis technic in polyacrylamide gel, used for 
purification of isohormones, to modify the molecule 
somatotropic activity of human growth hormone, 12:5511 
(RA;BR;In Portuguese) 
Chemical Reactions 
Effect of monovalent and divalent cations on the growth 
hormone binding with the liver receptor, 12:5465 (RA;BR;In 
Portuguese) 
Polyamines, spermine and spermidine stimulate the binding of 
growth hormone to its liver receptor, 12:5464 (RA;BR;In 
Portuguese) 


Reverse electrophoresis technic in polyacrylamide gel, used for 
purification of isohormones, to modify the molecule 
somatotropic activity of human growth hormone, 12:5511 
(RA;BR;In Portuguese) 

Liver 

Liver receptors of pregnant rabbit for growth hormone (GH). 
Comparison between the GH-HC with GH NIH by GH- 
HC, 12:5510 (RA;BR;In Portuguese) 

Purification 

Extraction and purification of the growth hormone of frozen 
human hypophysis (hGH-HC), 12:5513 (RA;BR;In 
Portuguese) 

Radioimmunoassay 

Comparison between an extract of growth hormone (GH-HC) 
with GH of NIH in radioimmunoassay, 12:5512 (RA;BR;In 
Portuguese) 


Receptors 
Liver receptors of pregnant rabbit for growth hormone (GH). 
Comparison between the GH-HC with GH NIH by GH- 
HC, 12:5510 (RA;BR;In Portuguese) 
STIMULATED EMISSION DEVICES 


Liquid piston Stirling engines, 12:4227 (B;US) 
Stirling engine performance optimization with different 
working fluids, 12:4686 (R;US) 
Materials Testing 
High-pressure creep tests, 12:4304 (J;US) 
Pistons 


Liquid piston Stirling engines, 12:4227 (B;US) 
Pressure Drop 
Analysis of pressure drops under reversing flow conditions, 
12:4685 (R;US) 
Research Programs 
Liquid piston Stirling engines, 12:4227 (B;US) 
Test Facilities 
Analysis of pressure drops under reversing flow conditions, 
12:4685 (R;US) 
Working Fluids 
Stirling engine performance optimization with different 
working fluids, 12:4686 (R;US) 


See INVENTORIES 
STOPPING POWER 
Corrections 
Relativistic corrections to stopping powers, 12:6063 (RA;US) 
Mathematical Models 
Beam-target interaction of intense ion beams: theory and 
experiment, 12:6068 (RA;US) 
STOPPING POWER (TOTAL ATOMIC) 
See STOPPING POWER 
STOPPING POWER (TOTAL LINEAR) 
See STOPPING POWER 
STOPPING POWER (TOTAL MASS) 
See STOPPING POWER 
STORAGE BATTERIES 
See ELECTRIC BATTERIES 
STORAGE BATTERIES (LEAD-ACID) 
See LEAD-ACID BATTERIES 
STORAGE DEVICES (DATA) 
See MEMORY DEVICES 
STORAGE FACILITIES 
Flow Blockage 
The use of storage tank holdup measurements to reduce 
inventory differences in an ion exchange process, 12:3569 
(J;US) 
STORAGE RINGS 


See also ADONE 
BROOKHAVEN RHIC 
DORIS STORAGE RING 
HERA STORAGE RING 
LEP STORAGE RINGS 


SUPERCONDUCTING SUPER COLLIDER 
TRISTAN STORAGE RINGS 


Beam Bending Magnets 
Use of gradient magnets in low emittance electron storage 
rings, 12:4933 (J;NL) 
Beam Currents 
Beam lifetime on the Daresbury SRS, 12:4952 (RA;US) 
Beam Emittance 
Design of low emittance storage rings, 12:4932 (J;NL) 
Extraction 


Los Alamos Proton Storage Ring fast-extraction kicker system, 
12:4948 (RA;US) 
Beam Injection 
Choice of positron-producing energy in linac-injected e/sup 
+/-/ colliders, 12:4951 (RA;US) 
Cavity Resonators 
Harmonically resonant cavities for high brightness beams, 
12:4798 (RA;US) 
SRS RF cavity windows, 12:4969 (RA;US) 


Design 
Characteristics of large beam hole biperiodic accelerator 
structures, 12:4965 (RA;US) 
Collective effects and lattice implications for an FEL bypass 
ring, 12:4962 (RA;US) 
Conventional magnet storage rings for x-ray lithography, 
12:4946 (R;US) 
CRYRING - a small storage and acceleration ring for heavy 
ions, 12:4964 (RA;US) 
Design of low emittance storage rings, 12:4932 (J;NL) 
FFAG compressor and accelerator ring studied for the 
German spallation neutron source, 12:4961 (RA;US) 
Heavy ion storage rings for atomic physics, 12:4954 (RA;US) 
Lattice studies of CRYRING, 12:4963 (RA;US) 
Pulsed X-ray source for non-invasive digital subtraction 
angiography, 12:4955 (RA;US) 
Storage ring design for a short wavelength FEL, 12:4960 
(RA;US) 
Magnets 
Conventional magnet storage rings for x-ray lithography, 
12:4946 (R;US) 
Performance 
Heavy ion storage rings for atomic physics, 12:4954 (RA;US) 
Radiation Sources 
Undulator source for the SRS at Daresbury, 12:4959 (RA;US) 
Radiation Sources 
BESSY reaches full scale operation, 12:4957 (RA;US) 
Proposals for synchrotron light sources, 12:4956 (RA;US) 
VUV radiation source Super-ACO, 12:4958 (RA;US) 
Vacuum Systems 
Thermal and structural analysis of ring components by the 
finite the element method, 12:4950 (RA;US) 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STORES 
See COMMERCIAL BUILDINGS 
STORMS 


Charge 
Relations of kinematics, microphysics and electrification in an 
isolated mountain thunderstorm, 12:5154 (J;US) 
STOVER 
See AGRICULTURAL WASTES 
STRAIN GAGES 
Design 
Dielectric-waveguide strain gauge: a theoretical study, 12:6107 
(J;US) 
Sensitivity 
Dielectric-waveguide strain gauge: a theoretical study, 12:6107 
(J;US) 
Temperature Control 
Remote temperature-set-point controller, 12:4301 (P;US) 
STRANGE PARTICLES 
See also HYPERONS 
Pair Production 
Recollections on the establishment of the weak interaction 
notion, 12:5919 (R;SU) 
Particle Production 
Experimental medium energy physics. Annual progress report, 
June 1985-May 1986, 12:5969 (R;US) 
STRATEGIC DEFENSE INITIATIVE 
See BALLISTIC MISSILE DEFENSE 
STRATEGIC PETROLEUM RESERVE 
Strategic petroleum reserve seaway complex distribution 
enhancements, Brazoria, Galveston and Harris Counties, 
Texas. Revised environmental assessment, 12:3385 (R;US) 
STRAW 
Combustion 
Energy production from own energy sources in agriculture, 
12:4204 (R;FI;In Finnish) 
Combustion Properties 
Straw as fuel, 12:4202 (R;FI;In Finnish) 
Drying 
Energy production from own energy sources in agriculture, 
12:4204 (R;FI;In Finnish) 
Moisture 
Straw as fuel, 12:4202 (R;FI;In Finnish) 








STRAW 
Storage 


Storage 
Straw as fuel, 12:4202 (R;FI;In Finnish) 
STREAK CAMERAS 


A multi-GHz multi-channel photonic analog data recording 
system, 12:5049 (BA;US) 
Performance 
A multi-GHz multi-channel photonic analog data recording 
system, 12:5049 (BA;US) 
Recording Systems 
Photonic data recorder development update, 12:5038 (R;US) 
STREETS 
See ROADS 
Ss 
Genetic Mapping 
Physical structure and genetic expression of the sulfonamide- 
resistance plasmid pLS80 and its derivatives in 
Streptococcus pneumoniae and Bacillus subtilis, 12:5566 
(J;DE) 
STRESS ANALYSIS 
Finite Element Method 
Stress intensity factor solutions for edge cracked plates loaded 
under displacement control, 12:4667 (R;GB) 
STRING MODELS 
Treating the interactions of extended particles through breaking 
and connection of strings. 


Amplitudes 
N-loop string amplitude, 12:5955 (R;US) 
Compactification 


Fermion masses and phenomenology in SO(10) or SU(5) 
superstring compactifications, 12:5940 (J;NL) 
Perturbation 
N-loop string amplitude, 12:5955 (R;US) 
Second 


Dilaton coupling and BRST quantization of bosonic strings, 
12:5963 (J;NL) 
SO Groups 
Response to "Comment on ‘Proof of one-loop finiteness of 
type-I SO(32) superstring theory’ ", 12:5947 (J;US) 


Candidates for the inflaton field in superstring models, 12:5774 
G;US) 
Locally supersymmetric string Jacobian, 12:5959 (J;US) 
Response to "Comment on ‘Proof of one-loop finiteness of 
type-I SO(32) superstring theory’ ", 12:5947 (J;US) 
STRIPED BASS 
Mortality 
Maryland striped bass: recruitment declining below 
replacement, 12:5658 (J;US) 
Population Dynamics 
Striped bass: environmental risks in fresh and salt water, 
12:5657 (J;US) 
Striped bass, temperature, and dissolved oxygen: a speculative 
hypothesis for environmental risk, 12:5620 (J;US) 
Spatial Distribution 
Influences of water quality on distribution of striped bass in a 
Tennessee River impoundment, 12:5621 (J;US) 
Temperature Effects 
Striped bass, temperature, and dissolved oxygen: a speculative 
hypothesis for environmental risk, 12:5620 (J;US) 
STRIPPER FOILS 
See BEAM STRIPPERS 


See BEAM STRIPPERS 
STRONTIUM 
Leaching 
Comparison of the behavior of trace elements during acid 
leaching of ash from several coals, 12:3318 (R;US) 
Leaching of solutes from ion-exchange resins buried in 
Bandelier Tuff, 12:3488 (R;US) 
STRONTIUM 85 
Leaching 


Leaching studies of cement-based low-level radioactive waste 
forms, 12:4418 (R;US) 
STRUCTURAL BEAMS 
Finite Element Method 
Structural modelling of composite wind turbine blades, 12:3700 
(R;DK;In Danish) 
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STRUCTURAL BUCKLING 

See DEFORMATION 
STRUCTURAL MATERIALS 

See BUILDING MATERIALS 
STRUCTURAL MODELS 

Chemical Reactions 
Upgrading of heavy crudes: probable reactions of problem 
components during hydrotreating, 12:3371 (R;US) 


Photoelasticity 
Use of photoelasticimetry for safety assurance of nuclear 
reactors produced by Skoda concern, 12:3754 (RA;CS;In 
Czech) 
STRUCTURE (MOLECULAR) 
See MOLECULAR STRUCTURE 
STRUCTURES (BUILDINGS) 


Emissions of volatile organic compounds from adhesives with 
indoor applications, 12:5232 (J;GB) 
STYRENE POLYMERS 
See POLYSTYRENE 
SUBBITUMINOUS COAL 
Ash Content 
Properties of low-rank coals affecting their liquefaction, 
12:3320 (RA;US) 
Calorific Valve 
Properties of low-rank coals affecting their liquefaction, 
12:3320 (RA;US) 
Chemical Composition 
Effects of operating parameters on the liquefaction of low-rank 
coals and preferred conditions for distillate yield and 
operability, 12:3291 (RA;US) 
Low-rank coal-drying studies. Final report, 12:3345 (R;US) 
Properties of low-rank coals affecting their liquefaction, 
12:3320 (RA;US) 


Drying 
Low-rank coal-drying studies. Final report, 12:3345 (R;US) 
Market 


The Minnesota Market for Montana Coal, 12:3359 (J;US) 
Mechanical Properties 
Properties of low-rank coals affecting their liquefaction, 
12:3320 (RA;US) 
Physical Properties 
Properties of low-rank coals affecting their liquefaction, 
12:3320 (RA;US) 
Reserves 
Properties of low-rank coals affecting their liquefaction, 
12:3320 (RA;US) 


Investigation of low-rank-coal-liquid carbon dioxide slurries. 
Final report, 12:3344 (R;US) 
SUBCRITICAL ASSEMBLIES 
Neutron Flux 
Selection of an optimum position for transient flux - 
Measurements in subcritical system RESUCO, 12:3895 
(RA;BR) 
Transients 
Selection of an optimum position for transient flux - 
Measurements in subcritical system RESUCO, 12:3895 
(RA;BR) 
SUBDUCTION ZONES 


Thermal history modeling of convergent margins, 12:5671 


Seismic Surveys 
Seismic investigation of Karst-affected zones in the visean 
limestone in the North Belgium. Research into the possibility 
to differentiate between compact and Karst-affected 
limestone in the subsurface by seismic techniques, 12:3690 
(R;FR) 
SUBURBS 


See URBAN AREAS 





SUCROSE 
See SACCHAROSE 
SUDDEN COMMENCEMENTS 
Indexes 
Solar-Geophysical Data Number 496, February 1986. Part 1: 
(Prompt reports). Data for January 1986, December 1985 
and late data, 12:5767 (R;US) 
SUDDEN IONOSPHERIC DISTURBANCE 
Solar-geophysical data Number 503, July 1986. Part 1 (prompt 
reports). Data for June 1986, May 1986 and late data, 
12:5769 (R;US) 
SUGAR 
See SACCHAROSE 
SULFATE-REDUCING BACTERIA 
Growth 
Thermophilic archaebacteria occurring in submarine 
hydrothermal areas, 12:5562 (BA;US) 
SULFATES 
See also NICKEL SULFATES 


Fate of sulfate in a soft-water, acidic lake, 12:5394 (BA;US) 
Sulfate retention by forest soils of central New England. 
Completion report, 12:5318 (R;US) 
Air Pollution Monitors 
Filter pack for determination of total ammonia, total nitrate, 
sulfur dioxide and sulfate in the atmosphere, 12:5181 (R;DK) 


SO:, sulfate and HNOs deposition velocities computed using 
regional land use and meteorological data, 12:5238 (J;GB) 


EPA, ASTM, and column leaching of processed oil shale: a 
comparative study, 12:3421 (R;US) 
Reduction 
Effect of dissimilatory sulfate reduction on speciation of zinc in 
freshwater sediments, 12:5391 (BA;US) 
Sinks 
Fate of sulfate in a soft-water, acidic lake, 12:5394 (BA;US) 
Water Chemistry 
Seasonal sulfate reduction and iron mobilization in estuarine 
sediments, 12:5390 (BA;US) 
SULFIDES 
See also CARBON SULFIDES 
HYDROGEN SULFIDES 


IRON SULFIDES 
NICKEL SULFIDES 


Chemical Preparation 
Synthesis and structure of the nickel(II) complex of 1,1,1- 
tris(((2-(methylthio)ethyl)thio)methyl)ethane, an all-sulfur 
ligand that promotes hexakis(thioether) coordination, 12:4491 
(J;US) 


Properties 
Synthesis and structure of the nickel(II) complex of 1,1,1- 
tris(((2-(methylthio)ethyl)thio)methyl)ethane, an all-sulfur 
ligand that promotes hexakis(thioether) coordination, 12:4491 
(J;US) 
Corrosive Effects 
Microstructure control in chromium electrodeposition from 
KCI-LiCl eutectic, 12:4031 (BA;US) 
Electrochemistry 
Photoelectrochemical effect with poly(p-phenylene sulfide) 
films, 12:4517 (J;NL) 
Molecular Structure 
Synthesis and structure of the nickel(II) complex of 1,1,1- 
tris(((2-(methylthio)ethyl)thio)methy])ethane, an all-sulfur 
ligand that promotes hexakis(thioether) coordination, 12:4491 
G;US) 


Photoelectrochemical effect with poly(p-phenylene sulfide) 

films, 12:4517 (J;NL) 
SULFONAMIDES 
Genetic Effects 

Physical structure and genetic expression of the sulfonamide- 
resistance plasmid pLS80 and its derivatives in 
Streptococcus pneumoniae and Bacillus subtilis, 12:5566 
(J;DE) 


SULFUR 


Surface science and high pressure reaction studies of thiophene 
hydrodesulfurization over Mo single crystal catalysts, 
12:4486 (R;US) 

Corrosive Effects 

Microstructure control in chromium electrodeposition from 

KCI-LiCl eutectic, 12:4031 (BA;US) 


Surface science and high pressure reaction studies of thiophene 
hydrodesulfurization over Mo single crystal catalysts, 
12:4486 (R;US) 

SULFUR CARBIDES 
See CARBON SULFIDES 
SULFUR COMPOUNDS 
See also SULFATES 
SULFIDES 
SULFUR FLUORIDES 
SULFUR OXIDES 


Geomicrobiology of sulfur occurrences in west Texas, 12:5324 
(BA;US) 
Oxidation 


Modified sulfur-containing media for studying sulfur-oxidizing 
microorganisms, 12:5563 (BA;US) 
Redox Reactions 
Fractionation of stable sulfur isotopes in a closed sulfuretum, 
12:5393 (BA;US) 
SULFUR DIOXIDE 
Air Pollution 
Urban aerosol modeling: incorporation of an SO2 
photochemical oxidation module in AROSOL. Interim 
report, July 1985-July 1986, 12:5214 (R;US) 
Air Pollution Abatement 
Organic acids can enhance wet limestone flue gas scrubbing, 
12:3330 (R;US) 
Air Pollution Control 
Division of State Energy and Coastal Management draft final 
report, 12:4068 (R;US) 
Air Pollution Monitors 
Filter pack for determination of total ammonia, total nitrate, 
sulfur dioxide and sulfate in the atmosphere, 12:5181 (R;DK) 


SO., sulfate and HNOs deposition velocities computed using 

regional land use and meteorological data, 12:5238 (J;GB) 
Oxidation 

Ozone formation in pollutant plumes: a reactive plume model 
with arbitrary crosswind resolution. Final report, 12:5204 
(R;US) 

Photolysis 

Millimeter-wave observations of vibrationally excited SO and 

CS produced by laser photolysis, 12:4513 (J;US) 
Removal 

Control of sulfur emissions from oil-shale retorting using spent- 
shale absorption, 12:3423 (R;US) 

Flue gas desulfurization by dry injection. Pilot scale tests, 
12:5223 (R;SE;In Swedish) 

High-sulfur spray dryer Shawnee test program. Volume VI. R- 
C/TVA spray dryer/ESP evaluation, 12:3331 (R;US) 

Sampling 

Impregnation of filters for sampling of atmospheric gases. The 

vacuum drying technique, 12:5182 (R;DK) 
Standards 

Development of federal air standards to reduce sulfur dioxide 
emissions from new industrial boilers. Report for October 
1979-April 1984, 12:5262 (R;US) 

Impacts on individual industrial boilers of alternative new 
source performance standards for sulfur dioxide, 12:5260 
(R;US) 

SULFUR FLUORIDES 
Removal 
Effectiveness of local ventilation in removing simulated 
pollution from point sources, 12:5235 (J;GB) 
Spatial Distribution 
Effectiveness of local ventilation in removing simulated 
pollution from point sources, 12:5235 (J;GB) 





SULFUR HYDRIDES 
Fractionation 


SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR ISOTOPES 
Fractionation 
Fractionation of stable sulfur isotopes in a closed sulfuretum, 
12:5393 (BA;US) 
SULFUR OXIDES 
See also SULFUR DIOXIDE 
Microwave Spectra 
Millimeter-wave observations of vibrationally excited SO and 
CS produced by laser photolysis, 12:4513 (J;US) 
SULFUR SULFIDES 
See SULFUR 
SULFUR-OXIDIZING BACTERIA 
Growth 
Autotrophic growth and iron oxidation and inhibition kinetics 
of Leptospirillum ferrooxidans, 12:5561 (BA;US) 
Modified sulfur-containing media for studying sulfur-oxidizing 
microorganisms, 12:5563 (BA;US) 
Thermophilic archaebacteria occurring in submarine 
hydrothermal areas, 12:5562 (BA;US) 
SUN 
Meetings 
Future Missions in Solar, Heliospheric and Space Plasma 
Physics, 12:5707 (R;FR) 
Oscillations 
Global oscillations, 12:5720 (RA;FR) 
High-resolution helioseismology, 12:5719 (RA;FR) 
Theory of solar oscillations, 12:5718 (RA;FR) 
SUNSPOTS 
Solar-geophysical data Number 503, July 1986. Part 1 (prompt 
reports). Data for June 1986, May 1986 and late data, 
12:5769 (R;US) 
SUPER PHENIX REACTOR 
Creys Malville, Isere, France 
On-Line Control Systems 
SUPERPHENIX: Reactor core temperatures survey by 
minicomputers - original aspects related to safety, 12:3963 
(RA;XA;In French) 
Reactor Control Systems 
Two examples of digital computing devices used in equipment 
important to safety: the CONTROBLOC and emergency 
shutdown of the reactor SUPERPHENIX, 12:3954 
(RA;XA;In French) 
Reactor Cores 
SUPERPHENIX: Reactor core temperatures survey by 
minicomputers - original aspects related to safety, 12:3963 
(RA;XA;In French) 
Reactor Shutdown 
Two examples of digital computing devices used in equipment 
important to safety: the CONTROBLOC and emergency 
shutdown of the reactor SUPERPHENIX, 12:3954 
;XA;In French) 
SUPERALLOYS 
See HEAT RESISTING ALLOYS 
SUPERCOMPUTERS 
Parallel Processing 
Compiler generated synchronization for DO loops, 12:6341 
(R;US) 
Distributing hot-spot addressing in large-scale multiprocessors, 
12:6350 (R;US) 
Effectiveness of combining in shared memory parallel 
computers in the presence of ‘hot spot’, 12:6349 (R;US) 
Languages 


Advanced compiler optimizations for supercomputers, 12:6351 
(R;US) 
SUPERCONDUCTING CABLES 
AC Losses 
AC losses in multifilamentary composite superconducting 
strands and cables, 12:6281 (BA;US) 
Fabrication 
Apparatus and method for fabricating multi-strand 
superconducting cable, 12:4578 (P;US) 
Winding Machines 
Apparatus and method for fabricating multi-strand 
superconducting cable, 12:4578 (P;US) 





ERA-12/2 / 2906S 


SUPERCONDUCTING CAVITY RESONATORS 

Superconducting-cavity development for free-electron lasers. 
Final report, July 1984-June 1986, 12:4589 (R;US) 

SUPERCONDUCTING COMPOSITES 
AC Losses 

AC losses in multifilamentary composite superconducting 

strands and cables, 12:6281 (BA;US) 
Critical Current 

Characterization studies of a fully reacted high 
niobium ratio filamentary NbsSn composite, 12:4332 
(BA;US) 

Fabrication and characterization of fine filaments of NbTi in a 
copper matrix, 12:4307 (BA;US) 

Fine filamentary NbTi superconducting wires, 12:4974 
(BA;US) 

Internal-tin-processed NbsSn multifilamentary wires alloyed 
with Mg, Zn+Ni and Ti through the Sn core, 12:4309 
(BA;US) 

Internal tin process NbsSn superconductors for 18 Tesla, 
12:6283 (BA;US) 

Performance of NbsSn-Cu in situ conductor in a 
superconducting magnet, 12:4329 (BA;US) 

Critical Field 
Characterization studies of a fully reacted high bronze-to- 
niobium ratio filamentary NbsSn composite, 12:4332 

(BA;US) 
Diffusion 


The growth of intermetallic compounds at a copperniobium- 
titanium interface, 12:4315 (BA;US) 
Extrusion 
Fabrication and characterization of fine filaments of NbTi in a 
copper matrix, 12:4307 (BA;US) 
Fine filamentary NbTi superconducting wires, 12:4974 
(BA;US) 
Fabrication 
Internal tin process NbsSn superconductors for 18 Tesla, 
12:6283 (BA;US) 
The diffusion process in NbsSn-Cu superconducting wire made 
by the external tin method., 12:4308 (BA;US) 
Grain Growth 
The growth of intermetallic compounds at a copperniobium- 
titanium interface, 12:4315 (BA;US) 
Heat Treatments 
Characterization studies of a fully reacted high bronze-to- 
niobium ratio filamentary NbsSn composite, 12:4332 
(BA;US) 
Magnetic Fields 
Performance of NbsSn-Cu in situ conductor in a 
superconducting magnet, 12:4329 (BA;US) 
SUPERCONDUCTING DEVICES 
Restricted to general or review articles and bibliographies. 
See also SQUID DEVICES 


SUPERCONDUCTING CAVITY RESONATORS 
SUPERCONDUCTING MAGNETS 


First results from a 1.1-m-diameter superconducting monopole 
detector, 12:5021 (J;US) 
SUPERCONDUCTING FILMS 
Critical Field 
Critical field measurements on very thin films of VsGa 
superconductors, 12:4333 (BA;US) 
High field properties of NbN ribbon conductors, 12:6280 
(BA;US) 
Electron Diffraction 
UHV deposition and in-situ analysis of thin-film 
superconductors, 12:4306 (BA;US) 
Energy Gap 
Electron tunnelling into superconducting filaments: depth 
profiling the energy gap of NbTi filaments from magnet 
wires, 12:4334 (BA;US) 
L-S Coupling 
Critical field measurements on very thin films of VsGa 
superconductors, 12:4333 (BA;US) 
Molecular Beam Epitaxy 
UHV deposition and in-situ analysis of thin-film 
superconductors, 12:4306 (BA;US) 
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Photoelectron Spectroscopy 
UHV deposition and in-situ analysis of thin-film 
superconductors, 12:4306 (BA;US) 


UHV deposition and in-situ analysis of thin-film 
superconductors, 12:4306 (BA;US) 
Tunnel Effect 
Electron tunnelling into superconducting filaments: depth 
profiling the energy gap of NbTi filaments from magnet 
wires, 12:4334 (BA;US) 
X-Ray Spectroscopy 
UHV deposition and in-situ analysis of thin-film 
superconductors, 12:4306 (BA;US) 
SUPERCONDUCTING JUNCTIONS 
See also JOSEPHSON JUNCTIONS 
Penetration Depth 
Electron density in artificial metallic superlattices, 12:4271 
(R;US) 
SUPERCONDUCTING MAGNETS 
Crack Propagation 
Near-threshold fatigue crack growth behavior of AISI 316 
stainless steel, 12:4317 (BA;US) 


Creep 
Creep of 304 LN and 316 L stainless steels at cryogenic 
temperatures, 12:6279 (BA;US) 
Critical Current 
Internal tin 
12:6283 (BA;US) 
Neutron irradiation of superconductors and damage energy 
scaling of different neutron spectra, 12:6282 (BA;US) 
Design 
5cm aperture dipole studies, 12:4917 (R;US) 
Electrical Insulators 
Screening the performance of organic insulators under 
cryogenic neutron irradiation, 12:6277 (BA;US) 
Energy Losses 
Effect of supply mode on the value of hysteresis losses in a 
superconducting solenoid, 12:6095 (R;SU;In Russian) 
Fabrication 
5cm aperture dipole studies, 12:4917 (R;US) 
Internal tin process NbsSn superconductors for 18 Tesla, 
12:6283 (BA;US) 
Fatigue 
Near-threshold fatigue crack growth behavior of AISI 316 
stainless steel, 12:4317 (BA;US) 
Magnet Coils 
Coil protection for a utility scale superconducting magnetic 
energy storage plant, 12:3720 (B;US) 
Magnetic Fields 
Magneto-mechanical effects in two steels with metastable 
austenite, 12:4313 (BA;US) 
Mechanical Properties 
Structural alloys for high field superconducting magnets, 
12:4583 (BA;US) 
Mechanical Tests 
Magneto-mechanical effects in two steels with metastable 
austenite, 12:4313 (BA;US) 
Near-threshold fatigue crack growth behavior of AISI 316 
stainless steel, 12:4317 (BA;US) 
Performance Testing 
Scm aperture dipole studies, 12:4917 (R;US) 
Performance of NbsSn-Cu in situ conductor in a 
superconducting magnet, 12:4329 (BA;US) 
Physical Radiation Effects 
Neutron irradiation of superconductors and damage energy 
scaling of different neutron spectra, 12:6282 (BA;US) 
Reviews 
Structural alloys for high field superconducting magnets, 
12:4583 (BA;US) 


NbsSn superconductors for 18 Tesla, 


Specifications 
Superconducting materials for the SSC, 12:4972 (BA;US) 
Temperature Effects 
Creep of 304 LN and 316 L stainless steels at cryogenic 
temperatures, 12:6279 (BA;US) 
Magneto-mechanical effects in two steels with metastable 
austenite, 12:4313 (BA;US) 


Near-threshold fatigue crack 
stainless steel, 12:4317 (BA;US) 
Welded Joints 
Cryogenic mechanical properties of high-manganese steel 
weldments, 12:6274 (BA;US) 
SUPERCONDUCTING QUANTUM INTERFERENCE DEVI 
See SQUID DEVICES 
SUPERCONDUCTING SUPER COLLIDER 
Magnetic Fields 
NMR measurements in SSC dipole D00001, 12:4816 (R;US) 
Particle Beams 
Report of test beam subgroup, 12:4835 (R;US) 
Magnets 


behavior of AISI 316 


5cm aperture dipole studies, 12:4917 (R;US) 
Critical current studies on fine filamentary NbTi accelerator 
wires, 12:4973 (BA;US) 
Superconducting materials for the SSC, 12:4972 (BA;US) 
Test Facilities 
Report of test beam subgroup, 12:4835 (R;US) 
Testing 
Personal extrapolation of CDF test beam use to the SSC, 
12:4689 (R;US) 
SUPERCONDUCTING WIRES 
AC Losses 
AC losses in multifilamentary composite superconducting 
strands and cables, 12:6281 (BA;US) 
ization and critical currents of NbTi wires with fine 
filaments, 12:4975 (BA;US) 
Aspect Ratio 
The effect of aspect ratio on critical current in multifilamentar 
superconductors, 12:4328 (BA;US) 
Critical Current 
Characterization studies of a fully reacted high bronze-to- 
niobium ratio filamentary NbsSn composite, 12:4332 
(BA;US) 
Critical current studies on fine filamentary NbTi accelerator 
wires, 12:4973 (BA;US) 
Fabrication and characterization of fine filaments of NbTi in a 
copper matrix, 12:4307 (BA;US) 
Fine filamentary NbTi superconducting wires, 12:4974 
(BA;US) 
Internal-tin-processed NbsSn multifilamentary wires alloyed 
with Mg, Zn+Ni and Ti through the Sn core, 12:4309 


(BA;US) 
ization and critical currents of NbTi wires with fine 
filaments, 12:4975 (BA;US) 
Performance of NbsSn-Cu in situ conductor in a 
oe magnet, 12:4329 (BA;US) 
Practical processing of A-15 multifilamentary superconducting 
wire from powders: NbsAl and NbsSn, 12:4310 (BA;US) 
Superconducting materials for the SSC, 12:4972 (BA;US) 
The effect of aspect ratio on critical current in multifilamentar 
superconductors, 12:4328 (BA;US) 
The relationship between critical current and microstructure of 
internal tin wire, 12:4331 (BA;US) 
Critical Field 
Characterization studies of a fully reacted high bronze-to- 
niobium ratio filamentary NbsSn composite, 12:4332 
(BA;US) 
Energy Gap 
Electron tunnelling into superconducting filaments: depth 
profiling the energy gap of NbTi filaments from magnet 
wires, 12:4334 (BA;US) 
Extrusion 
Critical current studies on fine filamentary NbTi accelerator 
wires, 12:4973 (BA;US) 
Fabrication and characterization of fine filaments of NbTi in a 
copper matrix, 12:4307 (BA;US) 
Fine filamentary NbTi superconducting wires, 12:4974 
(BA;US) 
Superconducting materials for the SSC, 12:4972 (BA;US) 
Fabrication 
The diffusion process in NbsSn-Cu superconducting wire made 
by the external tin method., 12:4308 (BA;US) 








SUPERCONDUCTING WIRES 
Heat Treatments 


Heat Treatments 
Characterization studies of a fully reacted high bronze-to- 
niobium ratio filamentary NbsSn composite, 12:4332 
(BA;US) 
The relationship between critical current and microstructure of 
internal tin wire, 12:4331 (BA;US) 
Magnetic Fields 
Performance of NbsSn-Cu in situ conductor in a 
superconducting magnet, 12:4329 (BA;US) 
The effect of aspect ratio on critical current in multifilamentar 
superconductors, 12:4328 (BA;US) 
Magnetization 
Magnetization and critical currents of NbTi wires with fine 
filaments, 12:4975 (BA;US) 
Materials Testing 
Critical current studies on fine filamentary NbTi accelerator 
wires, 12:4973 (BA;US) 
Microstructure 
The relationship between critical current and microstructure of 
internal tin wire, 12:4331 (BA;US) 
Powder Metallurgy 
Practical processing of A-15 multifilamentary superconducting 
wire from powders: NbsAl and NbsSn, 12:4310 (BA;US) 
Tunnel Effect 
Electron tunnelling into superconducting filaments: depth 
profiling the energy gap of NbTi filaments from magnet 
wires, 12:4334 (BA;US) 
SUPERCONDUCTIVITY 
Cooper Pairs 
RKKY interaction in mixed valence system and heavy fermion 
superconductivity (Ruderman-Kittel-Kasuya-Yosida 
(RKKY)), 12:6097 (R;XA) 
SUPERCONDUCTORS 
Absorption Spectroscopy 
The characterization of cryogenic materials by x-ray 
absorption methods, 12:4314 (BA;US) 
Cryogenics 
The characterization of cryogenic materials by x-ray 
absorption methods, 12:4314 (BA;US) 
Electromagnetic Fields 
Electromagnetic modes in antiferromagnetic superconductors, 
12:6096 (R;XA) 
Fine Structure 
The characterization of cryogenic materials by x-ray 
absorption methods, 12:4314 (BA;US) 
Magnetic Susceptibility 
Intersite interactions and susceptibility in mixed valence 
systems, 12:4565 (R;XA) 
Specific Heat 
Heat capacity of superconducting materials, 12:4330 (BA;US) 
X-Ray Fluorescence Analysis 
The characterization of cryogenic materials by x-ray 
absorption methods, 12:4314 (BA;US) 
X-Ray Spectroscopy 
The characterization of cryogenic materials by x-ray 
absorption methods, 12:4314 (BA;US) 
SUPERCRITICAL FLOW 
See TURBULENT FLOW 
SUPERFUND 
Failure predictions for the post-closure liability trust fund 
analysis. Report for July 1982/1983, 12:4044 (R;US) 
SUPERGRAVITY 
Higgs Bosons 
Top quark and light Higgs scalar mass bounds in no-scale 
supergravity, 12:5956 (R;US) 


Top quark and light Higgs scalar mass bounds in no-scale 
supergravity, 12:5956 (R;US) 
SUPERHEATERS 
Corrosion 
University of Tennessee Space Institute quarterly technical 
progress report, October-December 1985, 12:4088 (R;US) 
Fouling 
University of Tennessee Space Institute quarterly technical 
progress report, October-December 1985, 12:4088 (R;US) 
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Materials 
AR and TD Fossil Energy Materials Program. Quarterly 
progress report for the period ending June ine 30, 1986, 12:4237 
(R;US) 
Materials Testing 
University of Tennessee Space Institute quarterly technical 
progress report, October-December 1985, 12:4088 (R;US) 
Performance Testing 
University of Tennessee Space Institute ly technical 
progress report, October-December 1985, 12:4088 (R;US) 
SUPERHILAC 
Design 
New RF power system for superHILAC, 12:4781 (RA;US) 
Modifications 
SuperHILAC upgrade project, 12:4730 (RA;US) 
SUPERLATTICES 
Electric Conductivity 
DC electrical conductivity of ultrathin Ag-Si0 superlattices, 
12:4404 (R;XA) 
Electronic Structure 
Theoretical study of the electronic properties of semimagnetic 
superlattices, 12:4425 (J;US) 
Exchange Interactions 
Theoretical study of the electronic properties of semimagnetic 
superlattices, 12:4425 (J;US) 
Magnetic Properties 
Theoretical study of the electronic properties of semimagnetic 
superlattices, 12:4425 (J;US) 
Stacking Faults 
X-ray observation of twin faults in (1,1,1) CdTe epitaxial layers 
and in (1,1,1) Hg/sub 1-//sub x/X/sub x/Te/CdTe 
superlattices, 12:4423 (J;US) 
SUPERSYMMETRY 
Grand Unified Theory 
Fermion masses and phenomenology in SO(10) or SU(5) 
superstring compactifications, 12:5940 (J;NL) 
String Models 
Singletons and superstrings, 12:5951 (J;NL) 
Unified Gauge Models 
Can a Heavy Higgs field become light at low energies, 12:5966 
G;NL) 
SUPPORTED LIQUID MEMBRANES 
Solvent Properties 
Separations by supported liquid membrane cascades, 12:4475 
(P;US) 
SUPPORTS (CATALYST) 
See CATALYST SUPPORTS 
SURFACE AIR 
Air Pollution Monitoring 
Ozone measurements near the ground and in the atmosphere in 
the second half-year 1985, 12:5183 (R;DE;In German) 
Radionuclide Migration 
Absorption of airborne molecular iodine by water sprays 
(2WASH), 12:5243 (R;US) 
SURFACE COATING 
See also ELECTRODEPOSITION 
Chemical Composition 
Corrosion behavior of coated low-alloy steels in a coal gasifier 
environment under thermal-cycling conditions, 12:3289 
(R;US) 
Corrosion 
Corrosion behavior of coated low-alloy steels in a coal gasifier 
environment under thermal-cycling conditions, 12:3289 
(R;US) 
Decontamination 
Radioactive decontaminability in coating materials for nuclear 
installations, 12:4531 (RA;BR;In Portuguese) 


Confined ion beam cylinder sputtering: A new approach, 
12:4300 (J;US) 
SURFACE CONTAMINATION 
Remedial Action 


Options for clean-up of the Maralinga test site, 12:5327 (R;AU) 





2998 / ERA-12/2 


SURFACE MINING 
Hydrology 

Western surface mine permitting and reclamation. Volume 2. 
Contractor documents. Part B. Hydrologic evaluation and 
reclamation technologies for western surface coal mining, 
12:3335 (R;US) 

Land Reclamation 

Western surface-mine permitting and reclamation. Volume 2. 
Contractor documents. Part A. Soil and overburden 
management in western surface-coal-mine reclamation. 
Revegetation technology and issues at western surface coal 
mines. Wildlife technologies for western surface coal mining, 
12:3334 (R;US) 

Western surface mine permitting and reclamation. Volume 2. 
Contractor documents. Part B. Hydrologic evaluation and 
reclamation technologies for western surface coal mining, 
12:3335 (R;US) 


Equipment 
Monitoring for mine information and control, 12:3336 (R;GB) 
Regulations 

Western surface-mine permitting and reclamation. Volume 2. 
Contractor documents. Part A. Soil and overburden 
management in western surface-coal-mine reclamation. 
Revegetation technology and issues at western surface coal 
mines. Wildlife technologies for western surface coal mining, 
12:3334 (R;US) 

SURFACE WATERS 


See also LAKES 
PONDS 
SEAS 
WATER RESERVOIRS 


Environmental data package for ORNL Solid Waste Storage 
Area Four, the adjacent intermediate-level liquid waste 
transfer line, and the liquid waste pilot pit area, 12:5415 
(R;US) 

SURFACES 
Atom Collisions 
Theory of inelastic atom-surface scattering, 12:5802 (RA;US) 
Computerized Simulation 
Computer aided surface representation. Progress report, 1 June 
1985-31 May 1986, 12:6335 (R;US) 
Electron Collisions 
Electron energy loss spectroscopy applied to surface studies, 
12:5800 (RA;US) 


Cooling 
Evaporation of a water droplet deposited on a hot high 
thermal conductivity solid surface, 12:4656 (R;US) 
SURPLUS NUCLEAR FACILITIES 
Maintenance 
ORNL Surplus Facilities Management Program maintenance 
and surveillance plan for fiscal year 1984, 12:3493 (R;US) 
Surveillance 
ORNL Surplus Facilities Management Program maintenance 
and surveillance plan for fiscal year 1984, 12:3493 (R;US) 
SURRY POWER STATION UNIT-1 
See SURRY-1 REACTOR 
SURRY POWER STATION UNIT-2 
See SURRY-2 REACTOR 
SURRY-1 REACTOR 
Gravel Neck, Virginia, USA 
Dry Storage 
Spent feel storage casks: A commercial reality in 1986, 12:3452 


Gravel Neck, Virginia, USA 
Dry Storage 
Spent fuel storage casks: A commercial reality in 1986, 12:3452 
(BA;US) 
SURRY-3 REACTOR 
Gravel Neck, Virginia, USA 
Dry Storage 
Spent fuel storage casks: A commercial reality in 1986, 12:3452 
(BA;US) 
SURRY-4 REACTOR 
Gravel neck, Virginia, USA 


Dry Storage 
Spent fuel storage casks: A commercial reality in 1986, 12:3452 
(BA;US) 
SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
SWEDEN 
District Heating 
CWF firing (A demonstration project of coal-water fuel for 
district heating), 12:4218 (R;SE;In Swedish) 
Energy Consumption 
Energy trends and policy impacts - an analysis of energy 
statistics from seven countries within the CECP project. - 
International residential energy statistics - a compilation of 
data from eight western countries, 12:4065 (R;DE) 
SWIMMING POOL REACTORS 
See POOL TYPE REACTORS 


High-Level Radioactive Wastes 
Project Guarantee 1985. Radioactive wastes: Properties and 
allocation to final repository types, 12:3478 (R;CH;In 
German) 
Intermediate-Level Radioactive Wastes 
Project Guarantee 1985. Radioactive wastes: Properties and 
allocation to final repository types, 12:3478 (R;CH;In 
German) 
Low-Level Radioactive Wastes 
Project Guarantee 1985. Radioactive wastes: Properties and 
allocation to final repository types, 12:3478 (R;CH;In 
German) 
Radioactive Waste Facilities 
Final disposal of radioactive wastes in Switzeriand: concept 
and overview of Project Guarantee 1985, 12:3477 (R;CH;In 
German) 
SWORDFISH EVENT 
Operation Dominic, Shot Sword Fish. Project Officers report - 
project 1.2 surface phenomena, 12:5071 (R;US) 
SYMMETRY 
See also SUPERSYMMETRY 
Testing 
Nuclear tests of symmetries, 12:5945 (R;US) 
SYNCHROPHASOTRONS 
See SYNCHROTRONS 
SYNCHROTRON RADIATION 
Beam Extraction 
Computer codes for optimization of parameters of mirrors for 
synchrotron radiation extraction channels, 12:4918 (R;SU;In 
Russian) 
Beam Transport 
PEP beam line, 12:4927 (J;NL) 
SUNY X21 beamline at NSLS: A multi-use port on a 
dedicated high brightness synchrotron radiation source, 
12:4928 (J;NL) 


Brightness, coherence and p characteristics of 
synchrotron radiation, 12:4824 (J;NL) 
Spectral brightness and coherent power of radiation from high 
brightness 1-6 GeV storage rings, 12:4934 (J;NL) 
Diagnostic Uses 
Angiography program at Stanford, 12:5554 (J;NL) 
Wave Propagation 
Brightness, coherence and propagation characteristics of 
synchrotron radiation, 12:4824 (J;NL) 
SYNCHROTRON RADIATION SOURCES 
See also NSLS 
Beam Transport 
Concepts for insertion devices that will produce high-quality 
synchrotron radiation, 12:4926 (J;NL) 


Coherent XUV harmonic production, 12:4898 (RA;US) 
Proposals for synchrotron light sources, 12:4956 (RA;US) 
VUV radiation source Super-ACO, 12:4958 (RA;US) 
Monochromators 
Performance of layered synthetic microstructures in 
monochromator applications in the soft X-ray region, 
12:4936 (J;NL) 








SYNCHROTRON RADIATION SOURCES 
Operation 


BESSY reaches full scale operation, 12:4957 (RA;US) 
Performance 
Spectral brightness and coherent power of radiation from high 
brightness 1-6 GeV storage rings, 12:4934 (J;NL) 
Reviews 
Operating experience with existing light sources, 12:4897 
(RA;US) 
Storage Rings 
Design of low emittance storage rings, 12:4932 (J;NL) 
Spectral brightness and coherent power of radiation from high 
brightness 1-6 GeV storage rings, 12:4934 (J;NL) 
Use of gradient magnets in low emittance electron storage 
rings, 12:4933 (J;NL) 
Wiggler Magnets a 
Optical and spectral characteristics of an insertion device used 
both as a wiggler and an undulator, 12:4925 (J;NL) 
SYNCHROTRONS 
See also BEVATRON 
BROOKHAVEN AGS 
CERN PS SYNCHROTRON 
CERN SPS SYNCHROTRON 
FERMILAB ACCELERATOR 
FERMILAB TEVATRON 
IPNS-I SYNCHROTRON 
LAMPF II SYNCHROTRON 
NSLS 
ORSAY SYNCHROTRON 
SERPUKHOV SYNCHROTRON 
Atomic Physics 
Atomic physics experiments with stored cooled heavy ion 
beams, 12:5794 (R;US) 
Beam Extraction 
Beam extraction system of the Synchrophasotron, 12:4848 
(RA;US) 
High duty factor, monochromatic extraction from EROS, 
12:4853 (RA;US) 


Hospital - based accelerator for proton radiotherapy, 12:4747 
(RA;US) 
RF system for TARN II, 12:4767 (RA;US) 
SYNTHESIS GAS 
Bioconversion 
Biological production of fuels from coal-derived gases. 
Quarterly report, June 20-September 20, 1986, 12:3601 
(R;US) 
Conversion 
Influence of preparative procedure on the activity and 
selectivity of FeZSM-S5 catalysts in syngas conversion, 
12:4473 (J;NL) 
SYNTHETIC-APERTURE RADAR 
Calibration 
Absolute calibration for SAR systems, 12:5279 (RA;US) 


Synthetic aperture radar (SAR) for commercial applications, 
12:5029 (RA;US) 
SYNTHINE PROCESS 
See FISCHER-TROPSCH SYNTHESIS 


* 


T CODES 
Finite-line heat transfer code with automated sensitivity- 
calculation capability, 12:3492 (R;US) 
Multiprocessor algorithm for the symmetric tridiagonal 
eigenvalue problem, 12:6355 (R;US) 
T-10 TOKAMAK 
Impurities 
Study of element ccmposition of a surface of motionless 
graphite diaphragm of the T-10 tokamak by the method of 
backscattering of medium-energy ions, 12:6227 (R;SU;In 
Russian) 
T3 HORMONE 
See TRIIODOTHYRONINE 
T4 HORMONE 
See THYROXINE 
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T-7 TOKAMAK 
Plasma Diagnostics 
Diagnostic complex for definition of displacement, energy 
content and internal induction of a plasma filament in the T- 
7 tokamak, 12:6122 (R;SU;In Russian) 
TADPOLES 
See LARVAE 
TANDEM MIRROR DEVICES 
See TMX DEVICES 
TANDEM MIRRORS 
Prior to September 1983 this concept was indexed to TMX 
DEVICES. 
See also TMX DEVICES 
Charged-Particle Transport 
Moment approach to tandem mirror radial transport in the 
resonant plateau regime, 12:6160 (D;US) 
TANK FARMS 
See STORAGE FACILITIES 
TANKS 
Drainage 
Surge wave generation as an aid to water conserving building 
drainage system design, 12:4132 (RA;DK) 
TANTALUM 
Corrosion 


Corrosion of metals in marine environments -- a state-of-the-art 
report, 12:4247 (R;US) 
Metallurgical Effects 


Internal tin process NbsSn superconductors for 18 Tesla, 
12:6283 (BA;US) 
TANTALUM OXIDES 
Antireflection 


Coatings 
Ion assisted deposition of optical coatings. Doctoral thesis, 
12:4366 (R;US) 

TAR SAND OIL 

See BITUMENS 
TAR SANDS 

See OIL SANDS 
TARGETS 


See also ALUMINIUM 27 TARGET 
BERYLLIUM 7 TARGET 
BERYLLIUM 9 TARGET 
BISMUTH 209 TARGET 
CALCIUM 40 TARGET 
CARBON 12 TARGET 
CARBON 13 TARGET 
CHLORINE 36 TARGET 
DEUTERIUM TARGET 
GOLD 197 TARGET 
HELIUM 3 TARGET 
HELIUM 4 TARGET 
ION BEAM TARGETS 
LASER TARGETS 
LEAD 208 TARGET 
LITHIUM 7 TARGET 
MAGNESIUM 25 TARGET 
NEODYMIUM 142 TARGET 
NICKEL 58 TARGET 
NICKEL 64 TARGET 
OXYGEN 16 TARGET 
TIN 116 TARGET 
TIN 117 TARGET 
TIN 124 TARGET 
TRITIUM TARGET 
YTTRIUM 89 TARGET 


Availability 
Isotope materials availability and services for target production 
at the Oak Ridge National Laboratory, 12:3584 (R;US) 
TATB 


Chemical Analysis 
Spot test for 1,3,5-triamino-2,4,6-trinitrobenzene, TATB, 
12:5057 (P;US) 
Solvent Extraction 
Spot test for 1,3,5-triamino-2,4,6-trinitrobenzene, TATB, 
12:5057 (P;US) 
Testing 
Spot test for 1,3,5-triamino-2,4,6-trinitrobenzene, TATB, 
12:5057 (P;US) 
TAU LEPTONS 
See TAU PARTICLES 
TAU NEUTRINOS 
Rest Mass 
Limit on tau neutrino mass, 12:5877 (R;US) 
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TAU PARTICLES 
Lifetime 


Measurement of the tau lepton lifetime, 12:5874 (R;US) 


Measurement of the inclusive branching fraction tau"—>v/sub 
tau/m~ 7°+ neutral meson(s), 12:5892 (J;US) 
TAUONS 
See TAU PARTICLES 
TEAPOT PROJECT 

Operation Teapot, Nevada Test Site, February-May 1955. 
Project 34.4. Nuclear effects on machine tools, 12:5073 
(R;US) 

Operation Teapot, Nevada Test Site, February-May 1955. 
Project 31.2. Damage to commercial and industrial buildings 
exposed to nuclear effects, 12:5074 (R;US) 

Operation Teapot, Nevada Test Site, February-May 1955. 
Project 33.2. The effects of noise in blast-resistant shelters, 
12:5091 (R;US) 

TECHNETIUM 
Evaporation 

Investigations concerning the source term for the emission of 
fission products and transuranic elements from the highly 
radioactive waste in the temperature region between 200 and 
1100°C, 12:3523 (TG;US) 

TECHNETIUM 95 
Localization 

Intracellular localization and binding of technetium-95m in 

seastars, 12:5598 (RA;XA) 
Concentration 


Intracellular localization and binding of technetium-95m in 
seastars, 12:5598 (RA;XA) 
Tissue Distribution 
Intracellular localization and binding of technetium-95m in 
seastars, 12:5598 (RA;XA) 
TECHNETIUM 99 
Radiochemical Analysis 
Development of radiochemical methods for determining Tc 
and 2°7Np, 12:4450 (RA;XA) 
Radiometric 
Development of radiochemical methods for determining Tc 
and **7Np, 12:4450 (RA;XA) 
TECHNOLOGY UTILIZATION 
Managing technology in mature industries. Final report, 
12:4050 (R;US) 
PES 


Spectrometers 
UV prime focus spectrograph for the CFHT, 12:5027 (R;FR) 


Spectroscopy 
Multiaperture spectroscop 
installation, 12:5704 (R;FR) 
TELLURIUM 


y with rapid mask fabrication and 


Investigations concerning the source term for the emission of 
fission products and transuranic elements from the highly 
radioactive waste in the temperature region between 200 and 
1100°C, 12:3523 (TG;US) 

TELLURIUM 132 
Processes 

Separation process of ®*Mo from ™*Te using thiourea as a 
complex agent. Application to the separation of °*Mo from 
fission products, 12:4534 (RA;BR;In Portuguese) 

TELLURIUM 135 
Beta-Minus Decay 

Study of fission products (mass 135 and 137) of the Strasbourg 

nuclear reactor, 12:6009 (R;FR;In French) 
TELLURIUM 137 
Beta-Minus Decay 
Study of fission products (mass 135 and 137) of the Strasbourg 
nuclear reactor, 12:6009 (R;FR;In French) 
TEMPERATURE (1000-4000 K) 
See VERY HIGH TEMPERATURE 
TEMPERATURE GRADIENTS 
See also GEOTHERMAL GRADIENTS 
T Codes 

Application of THERMIX-KONVEK code to accident 
analyses of modular pebble bed high temperature reactors 
(HTRs), 12:3988 (R;US) 


Archaeological investigations in the Watauga Reservoir, Carter 
and Johnson Counties, Tennessee, 12:5424 (R;US) 
TENNESSEE VALLEY AUTHORITY 
Economic Development 
1985 industrial development, Tennessee Valley region, 12:4075 
(R;US) 
TERBIUM 156 
Energy Levels 
Nuclear data sheets for A = 156, 12:6022 (J;US) 
Energy-Level Transitions 
Nuclear data sheets for A = 156, 12:6022 (J;US) 
TERRESTRIAL ECOSYSTEMS 
Data 
Procedure for the extraction of vegetation information from 
NOAA AVHRR data, 12:5291 (RA;US) 


Trial application of space remote sensing as an aid to impact 
assessment of major linear infrastructure works, 12:5266 
(RA;US) 

Remote Sensing 

Application of remotely sensed digital data and a geographic 
information system in the national wildlife refuge planning 
process in Alaska, 12:5267 (RA;US) 

Assessment of desertification in northwest Peru, 12:5275 
(RA;US) 

Influence of snow cover recession on an Alpine ecological 
system, 12:5302 (RA;US) 

Integration of remote sensing data for moorland mapping in 
northern England, 12:5270 (RA;US) 

Multivariate strategies in detecting soil salinity/desertification 
from Landsat MSS, 12:5274 (RA;US) 

Procedure for the extraction of vegetation information from 
NOAA AVHRR data, 12:5291 (RA;US) 

Trial application of space remote sensing as an aid to impact 
assessment of major linear infrastructure works, 12:5266 
(RA;US) 

Use of remote sensing and detailed plant use information for 
developing a vegetation resource base map for use in 
integrated resource planning in West Africa, 12:5273 
(RA;US) 

TEST FACILITIES 

Computer-Aided Desiga 
Numerical studies of the dynamic isentropic loading of solid 

molecular hydrogen, 12:3594 (BA;US) 

Electronic Equipment 
Operation Sandstone. Nuclear explosions. 1948. Scientific 

Director's report of atomic weapon tests. Annex 2, Part 2, 
Volume 2. Operation Sandstone measurements by NRL. 
Sandstone report No. 12, September 1947-September 1948, 
12:5076 (R;US) 

Tonization Chambers 

Operation Sandstone. Nuclear explosions. 1948. Scientific 
Director's report of atomic weapon tests. Annex 2, Part 3, 
Volume 3. Operation Sandstone measurements by NRL. 
Sandstone report no. 13, September 1947-September 1948, 
12:5077 (R;US) 

Radiometers 

Operation Sandstone. Nuclear explosions. 1948. Scientific 
Director's report of atomic weapon tests. Annex 2, Part 3, 
Volume 3. Operation Sandstone measurements by NRL. 
Sandstone report no. 13, September 1947-September 1948, 
12:5077 (R;US) 

TEST WELLS 
See EXPLORATORY WELLS 
TESTING (BIOLOGICAL) 
See BIOASSAY 
TESTING (MATERIALS) 
See MATERIALS TESTING 
TESTOSTERONE 

Biosynthesis 

In vitro diagnosis of testosterone synthesis deficiency, 12:5507 
(RA;BR;In Portuguese) 








TESTOSTERONE 
immune Serums 


Immune Serums 
Obtainment of anti-testosterone antiserum in rabbits, 12:5505 
(RA;BR;In Portuguese) 


In vitro diagnosis of testosterone synthesis deficiency, 12:5507 
(RA;BR;In Portuguese) 

Indirect methodology of free testosterone determination by 
microdialysis technique, 12:5506 (RA;BR;In Portuguese) 


Receptors of dihydrotestosterone in the syndrome of testicular 
feminization complete form, 12:5570 (RA;BR;In Portuguese) 
TETRAHYDRONAPHTHALENE 
See TETRALIN 
TETRALIN 


Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Third quarterly report, February- 
May 1985, 12:3305 (R;US) 

Adsorption Heat 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Sixth quarterly report, December 
1985-February 1986, 12:3307 (R;US) 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Third quarterly report, February- 
May 1985, 12:3305 (R;US) 


Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Sixth quarterly report, December 
1985-February 1986, 12:3307 (R;US) 

Fundamental h to characterization and processing of 
coal-derived-liquid (CDL). Third quarterly report, February- 
May 1985, 12:3305 (R;US) 

Molecular Weight 

Fundamental approach to characterization and processing of 
coal-derived-liquid (CDL). Sixth quarterly report, December 
1985-February 1986, 12:3307 (R;US) 

TEVATRON 
See FERMILAB TEVATRON 
TEXAS EXPERIMENTAL TOKAMAK 
See TEXT DEVICES 
TEXT DEVICES 
Pellet Injection 
Pellet injector for TEXT, 12:6184 (RA;US) 


Process for covering the surface of porous powders or bodies, 
in particular, with protective or decorative coatings, 12:4244 
(TG;US) 
TEXTOR TOKAMAK 
Pellet Injection 
Pellet injection requirements for TEXTOR/ALT-II and 
proposal of pellet injection with laser irradiation, 12:6185 
(RA;US) 
TFR TOKAMAK 
Pellet Injection 
Design and operation of a six-shot injector for TFR, 12:6211 


Operation of the repeating pneumatic injector on TFTR and 
design on an 8-shot deuterium pellet injector, 12:6204 
(RA;US) 

PBX/TFTR pellet program PPPL, 12:6215 (RA;US) 

Production of high density plasma by pellet injection in TFTR, 
12:6195 (RA;US) 

THAILAND 


Multidimensional (spectral and textural) classification method 
and surface states mapping, approach to the agricultural 
environment using Landsat data in northern and 
northeastern Thailand, 12:5263 (RA;US) 
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Remote Sensing 
Identification and mapping of rice paddy in southern Thailand, 
12:5282 (RA;US) 
THALLIUM COMPOUNDS 
Chemical Bonds 
Electron-deficient thallium zintl-metal carbonylate: structure 
and bonding of [EtsN]e[TleFe:0(CO)se], 12:4497 (J;US) 
Molecular Structure 
Electron-deficient thallium zintl-metal carbonylate: structure 
and bonding of [Et.N]e[TlsFe:o(CO)se], 12:4497 (J;US) 
THERAPEUTIC AGENTS 
See DRUGS 
THERMAL BARRIERS 
Plasma Diagnostics 
Plasma diagnostic techniques in thermal-barrier tandem-mirror 
fusion experiments, 12:6144 (R;US) 
THERMAL CONDUCTIVITY 
Evaporation of a water droplet deposited on a hot high 
thermal conductivity solid surface, 12:4656 (R;US) 
Measuring Methods 
Thermal properties of hydrates, 12:3395 (RA;US) 
THERMAL DECOMPOSITION 


The quantity of heat passing normally through a unit area per 
unit time divided by the product of specific heat, density, and 
temperature gradient. 

Measuring Methods 
Thermal properties of hydrates, 12:3395 (RA;US) 
THERMAL ENERGY STORAGE EQUIPMENT 


Development of ammonia-sodium bromide heat pump/dual 
temperature storage concept. Final report, 12:4004 (R;US) 
THERMAL EXPANSION 
Measuring Methods 
Thermal properties of hydrates, 12:3395 (RA;US) 
THERMAL FATIGUE 
Reviews 
Low-cycle thermal fatigue, 12:4236 (R;US) 
THERMAL GRADIENTS 
See TEMPERATURE GRADIENTS 
THERMAL INSULATION 
Field Tests 
Utilization of ground heat in extending the growing season for 
earlier vegetables and transplants in plastic tunnel 
greenhouses, 12:4200 (R;FI;In Finnish) 


Programs 
Thermal insulation research plan for the Energy Conversion 
and Utilization Technologies (ECUT) materials program, 
12:4051 (R;US) 
THERMAL NEUTRONS 
Irradiation Devices 
Development of a pure thermal neutron irradiation facility in 
JRR-4, (1). Neutronics calculation for the design, 12:3833 
(R;JP;In Japanese) 
THERMAL PHOTOGRAPHY 
See INFRARED THERMOGRAPHY 
THERMAL POLLUTION (AIR) 
See AIR POLLUTION 
THERMAL POLLUTION (WATER) 
See WATER POLLUTION 
THERMAL PROPERTIES 
See THERMODYNAMIC PROPERTIES 
THERMAL RADIATION 
Diffusion 
Instrumentation for a clear-air, infra-red radiation experiment, 
12:5162 (R;US) 
Flash Burns 
Operation Greenhouse. Scientific Director's report of atomic- 
weapon tests at Eniwetok, 1951. Annex 2.7. Thermal 
radiation injury, 12:5132 (R;US) 
Physical Radiation Effects 
Operation Redwing. Project 5.1. Thermal and blast load effects 
on a B-47E aircraft in flight, 12:5142 (R;US) 
Operation Redwing. Project 5.4. In-flight participation of a B- 
57B, 12:5143 (R;US) 
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Radiation Burns 
Operation Dominic Christmas and Fish Bowl series. Project 
Officers report. Project 4.1. Production of chorioretinal 
burns by nuclear detonations and tests of protective devices 
and phototropic materials, 12:5112 (R;US) 
Operation Redwing. Project 4.1. Chorioretinal burns, 12:5141 
(R;US) 
Radiation Injuries 
Operation Greenhouse. Scientific Director’s report of atomic- 
weapon tests at Eniwetok, 1951. Annex 2.7. Thermal 
radiation injury, 12:5132 (R;US) 
Radiation Protection 
Operation Hardtack. Project 8.1. Effects on materials of 
thermal radiation from nuclear detonations, 12:5120 (R;US) 
Spectra 
Operation Hardtack. Project 8.2. Thermal radiation from high- 
altitude bursts, 12:5121 (R;US) 
Yields 
Operation Hardtack. Report to the Scientific Director. Power- 
time and total-thermal measurements, 12:5115 (R;US) 
THERMAL SHOCK 
S Codes 
Characteristics code for shock initiation, 12:5051 (R;US) 
THERMAL SPRINGS 
Geochemical Surveys 
Geochemical study of the mineral sources of the Ardeche, 
12:3689 (R;FR;In French) 
THERMAL STORAGE 
See HEAT STORAGE 
THERMIONIC DIODES 
Computerized Simulation 
The role of surface chemistry in cold cathode discharges, 
12:5870 (BA;US) 
Radiation 
The physics of explosive emission, 12:5871 (BA;US) 
Ion Beams 
Ton source studies on the Nereus accelerator, 12:6295 (BA;US) 
Photon generation of lithium plasmas for ion diodes, 12:6294 
(BA;US) 
Tonization 
Photon generation of lithium plasmas for ion diodes, 12:6294 
(BA;US) 
Mathematical Models 
Photon generation of lithium plasmas for ion diodes, 12:6294 
(BA;US) 
Microwave Radiation 
Effects of diode closure and electron scatters on the generation 
of microwaves in a virtual cathode configuration, 12:4829 
(BA;US) 
Optimization 
Progress in ion output on LONGSHOT II for ion ring 
formation and propagation studies, 12:4944 (BA;US) 
Performance Testing 
A gas-breakdown anode plasma source for magnetically- 
insulated ion diodes, 12:5845 (BA;US) 
Ampfion-hybrid diode on the Cornell LION accelerator, 
12:4941 (BA;US) 
Optical metallographic examination of the anode surface in an 
ion diode, 12:5844 (BA;US) 
Progress in ion output on LONGSHOT II for ion ring 
formation and propagation studies, 12:4944 (BA;US) 
Plasma Diagnostics 
Optical metallographic examination of the anode surface in an 
ion diode, 12:5844 (BA;US) 
Time resolved proton focus studies on a radial applied B-field 
diode, 12:6169 (BA;US) 
Plasma Focus 
Time resolved proton focus studies on a radial applied B-field 
diode, 12:6169 (BA;US) 
Plasma Production 
Optical metallographic examination of the anode surface in an 
ion diode, 12:5844 (BA;US) 
Photon generation of lithium plasmas for ion diodes, 12:6294 
(BA;US) 


Specifications 


Plasma Simulation 
Effects of diode closure and electron scatters on the generation 
of microwaves in a virtual cathode configuration, 12:4829 
(BA;US) 
The role of surface chemistry in cold cathode discharges, 
12:5870 (BA;US) 
THERMOACTINOMYCES 
Viability 
Recovery of viable Thermoactinomyces vulgaris and other 
aerobic heterotrophic thermophiles from a varved sequence 
of ancient lake sediment, 12:5559 (BA;US) 
THERMOCHEMICAL DIAGRAMS 
AR and TD Fossil Energy Materials Program. Quarterly 
progress report for the period ending June 30, 1986, 12:4237 
(R;US) 
THERMOCOUPLES 
Electronic Circuits 
Analog linearizing circuitry for thermocouples, 12:5036 (R;IN) 
Fabrication 
Thin film thermocouples for internal combustion engines, 
12:4226 (J;US) 
Feasibility Studies 
Thin film thermocouples for internal combustion engines, 
12:4226 (J;US) 
Uses 
System for the measurement of absolute thermoelectric power, 
12:5037 (R;IN) 
THERMODYNAMIC PROPERTIES 
See also SPECIFIC HEAT 


THERMAL CONDUCTIVITY 
THERMAL DIFFUSIVITY 


Monte Carlo Method 
Open problems in Monte Carlo Renormalization Group 
application to critical phenomenon, 12:6102 (R;US) 
THERMODYNAMICS 
A Codes 
Issues in expert system aids for a large engineering simulation 
code, 12:6381 (BA;US) 
THERMOELECTRIC CELLS 
See THERMOELECTRIC GENERATORS 
THERMOELECTRIC CONVERTERS 
See THERMOELECTRIC GENERATORS 
THERMOELECTRIC GENERATORS 
Electrodes 
Noble metal based electrodes for the alkali metal 
thermoelectric converter, 12:4089 (BA;US) 
THERMOELECTRIC MATERIALS 
Protective Coatings 
Commercial oxide paints as coatings for SiGe thermoelectric 
materials, 12:4283 (R;US) 
THERMOELECTRICITY 


System for the measurement of absolute thermoelectric power, 
12:5037 (R;IN) 
THERMOLUMINESCENT DOSEMETERS 
Angular Distribution 
Angular and energy dependence of different detector for beta 
radiation fields, 12:4988 (RA;BR;In Portuguese) 
Design 
CaSO,: Dy + Teflon thermoluminescent dosemeters, 12:4990 
(RA;BR;In Portuguese) 


Experimental calibration and determination of the relative 
response for Lif: Mg, Ti(TLD-100) dosemeters at Co 
gamma and 60 kVp X-ray energies, 12:5015 (R;ES;In 
Spanish) 

Energy Dependence 

Angular and energy dependence of different detector for beta 

radiation fields, 12:4988 (RA;BR;In Portuguese) 
Materials 

Dosimetry of accidents using thermoluminescence of dental 

restorative porcelains, 12:4989 (RA;BR;In Portuguese) 


CaSQ,: Dy + Teflon thermoluminescent dosemeters, 12:4990 
(RA;BR;In Portuguese) 

Thermoluminescent dosemeters reader, 12:5603 (RA;BR;In 
Portuguese) 








THERMOMETERS 
Design 


THERMOMETERS 
Design : 
A thin film amorphous semiconductor temperature sensor, 
12:4580 (BA;US) 


High frequency response heat flux gauge for metal blading, 
12:4639 (RA;FR) 


Conductivity 
A thin film amorphous semiconductor temperature sensor, 
12:4580 (BA;US) 


A thin film amorphous semiconductor temperature sensor, 
12:4580 (BA;US) 
Time Resolution 
Determination of response time of resistance thermometers by 
in situ measurements, 12:5033 (RA;BR;In Portuguese) 
THERMONUCLEAR DEVICES 
See also ICF DEVICES 


Coatings 
Coatings in magnetic fusion devices, 12:6263 (J;US) 
Refractories 


Residual stresses in bonded armor tiles for in-vessel fusion 
components, 12:6266 (J;NL) 


Spark Gaps 
Crowbar-spark gap, 12:6226 (R;SU;In Russian) 
THERMONUCLEAR FUELS 
Materials Testing 


Study on a multi-component palladium alloy membrane for the 
fusion fuel cycle. Material test-II: hydrogen solubility, "He 
release characteristics, 12:6254 (R;JP;In Japanese) 

THERMONUCLEAR POWER PLANTS 
Design 


Conceptual design of a commercial tokamak reactor using 
resistive magnets, 12:6221 (R;US) 
Krypton Fluoride Lasers 
High power KrF lasers for fusion, 12:6286 (BA;US) 
Torsatron Stellarator 
Choice of main parameters of the thermonuclear power plant 
with a torsatron-reactor taking into account uncertainties in 
starting data, 12:6231 (RA;SU;In Russian) 
THERMONUCLEAR REACTOR COOLING SYSTEMS 
Tubes 
An investigation of the cryogenic mechanical properties of low 
thermal-expansion superalloys, 12:6273 (BA;US) 
Improvements in the weldability of a superconductor sheath 
material, 12:6275 (BA;US) 
THERMONUCLEAR REACTOR MATERIALS 
Evaporation 


Recondensation of vaporized material in the cascade ICF 
reactor, 12:6269 (BA;US) 
Physical Radiation Effects 
Development of defect structures and analysis of defect 
processes in D-T neutron irradiated materials, 12:6251 
(RA;JP) 


Research Programs 
Plasma-Materials Interactions (PMI) and High-Heat-Flux 
(HHF) component research and development in the US 
Fusion Program, 12:6261 (R;US) 
Shape Memory Effect 
Shape memory alloys for joining and removal of fusion reactor 
components, 12:6230 (RA;XA) 
Testing 
Fission reactor sources for fusion materials testing, 12:6270 
(BA;US) 
Vacancies 
Development of defect structures and analysis of defect 
processes in D-T neutron irradiated materials, 12:6251 
(RA;JP) 
Vapor Condensation 
Recondensation of vaporized material in the cascade ICF 
reactor, 12:6269 (BA;US) 
THERMONUCLEAR REACTORS 
For use in cases where certain aspecis of either hypothetical or real 
thermonuclear reactors are discussed. 
See also D-T REACTORS 
ION BEAM FUSION REACTORS 
LASER FUSION REACTORS 


MAGNETIC MIRROR TYPE REACTORS 
TOKAMAK TYPE REACTORS 
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Breeding Blankets 
Conceptual design and neutronics analyses of a fusion-reactor 
blanket-simulation facility. Doctoral thesis, 12:6172 (R;US) 
JAERI 
Conceptual design study of quasi-steady state fusion 
experimental reactor (FEQ-Q), Part 1. FY 1984, 12:6139 
(R;JP;In Japanese) 
Pellet Injection 
FT/FT-U pellet injector, 12:6181 (RA;US) 
Laser pellet acceleration techniques, 12:6213 (RA;US) 
Studies of hydrogen pellet acceleration with fuseless 
electromagnetic railgun, 12:6202 (RA;US) 


Studies of pellet acceleration with arc discharge heated 
propellants, 12:6214 (RA;US) 
Summaries of experiments, modelling, and development, 
12:6186 (RA;US) 
Why pellet fuelling of large machines?, 12:6198 (RA;US) 
Plasma Confinement 
Summaries of iments, modelling, and development, 
12:6186 (RA;US) 
Materials 
Effects of thermal and ion irradiation on the 
microstructures of HT-9 ferritic steel, 12:4358 (D;US) 
THERMONUCLEAR WEAPONS 
See NUCLEAR WEAPONS 
THERMOPILES 
See THERMOCOUPLES 
THERMOPLASTICS 
Tensile Properties 
Thermal analyses of solvent-exposed poly(etheretherketone) 
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Thermal analyses of solvent-exposed poly(etheretherketone) 
(PEEK) composites, 12:4392 (R;US) 
THERMOSPHERE 
Geomagnetic Field 
Thermosphere structure variations during high solar- and 
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See also THORIUM 230 
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The relationship between critical current and microstructure of 

internal tin wire, 12:4331 (BA;US) 
Phase Transformations 

Studies on Young’s modulus and internal friction in alloyed 
NbsSn. Effects of alloying additions on the martensitic 
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transformation and superconducting properties, 12:4359 
G;JP;In Japanese) 

Young Modulus 
Studies on Young’s modulus and internal friction in alloyed 
NbsSn. Effects of alloying additions on the martensitic 
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(FER), 12:6256 (R;JP;In Japanese) 
Plasma Filament 
Plasma filament dynamics and its stabilization in a tokamak by 
means of analog models, 12:6121 (R;SU;In Russian) 
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Design 

A microwave-to-optical transducer, 12:5046 (BA;US) 

Influence and tip clearance measurement in turbomachines, 
12:4677 (RA;FR) 

Fabrication 
A microwave-to-optical transducer, 12:5046 (BA;US) 


A microwave-to-optical transducer, 12:5046 (BA;US) 
Pulse Rise Time 
A microwave-to-optical transducer, 12:5046 (BA;US) 
TRANSFER (ELECTRON) 
See ELECTRON TRANSFER 
TRANSFER (HEAT) 
See HEAT TRANSFER 
TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
TRANSFER MATRIX METHOD 


Generation of discrete elastic and inelastic transfer matrices for 
reactor calculation, 12:3828 (RA;BR;In Portuguese) 


Generation of discrete elastic and inelastic transfer matrices for 
reactor calculation, 12:3828 (RA;BR;In Portuguese) 


TRANSFORMATIONS (ONCOGENIC) 
See ONCOGENIC TRANSFORMATIONS 
TRANSFORMERS 
Arresters 
Insulation characteristics of MV/LV transformers protected by 
spark gaps, 12:3719 (TG;GB) 


Designing protective transformers for nuclear power plant 
units, 12:3848 (RA;CS;In Czech) 
TRANSIENTS 
A Codes 
ATHENA code manual. Volume 1. Code 
models, and solution methods, 12:6357 (R;US) 
R Codes 
Vectorization of LWR transient analysis code 
RELAPS5/MOD1 and its effect, 12:3975 (R;JP) 
TRANSITION ELEMENT ALLOYS 


Properties 
Thermochemical properties of group IVB and VB transition 
metal alloys with platinum group metals: acid-base 
stabilization, 12:4292 (R;US) 
TRANSITION ELEMENTS 


See also CHROMIUM 
COBALT 
COPPER 
GOLD 
HAFNIUM 
IRON 


High-pressure ion-thermal ies of metals from ab initio 
interatomic potentials, 12:4335 (BA;US) 
Diffusion 
Interpretation of the anomalies of transition impurity diffusion 
in aluminium, 12:4277 (R;XA) 
Equations of State 
High-pressure ion-thermal p of metals from ab initio 
interatomic potentials, 12:4335 (BA;US) 
Heat Treatments 
Heat-treated pyrrole black based electrocatalysts for oxygen 
reduction in acid and alkaline solutions, 12:4341 (BA;US) 
Interatomic Forces 
High-pressure ion-thermal properties of metals from ab initio 
interatomic potentials, 12:4335 (BA;US) 
Tonic Potential 
High-pressure ion-thermal properties of metals from ab initio 
interatomic potentials, 12:4335 (BA;US) 
Shock Waves 
High-pressure ion-thermal properties of metals from ab initio 
interatomic potentials, 12:4335 (BA;US) 
TRANSITION METALS 
See TRANSITION ELEMENTS 
TRANSMISSION (DATA) 
See DATA TRANSMISSION 
TRANSMISSION (HEAT) 
See HEAT TRANSFER 
TRANSMISSION LINES 
See POWER TRANSMISSION LINES 
TRANSPORT (CHARGED-PARTICLE) 
See CHARGED-PARTICLE TRANSPORT 
TRANSPORT (ENVIRONMENTAL) 
See ENVIRONMENTAL TRANSPORT 
TRANSPORT (GAMMA) 
See PHOTON TRANSPORT 
TRANSPORT (NEUTRON) 
See NEUTRON TRANSPORT 
TRANSPORT (PHOTON) 
See PHOTON TRANSPORT 








TRANSPORT (RADIATION) 
Functionais 


TRANSPORT (RADIATION) 
See RADIATION TRANSPORT 
TRANSPORT (REACTION PRODUCT) 
See REACTION PRODUCT TRANSPORT SYSTEMS 
TRANSPORT THEORY 
Functionals 
Estimations by the Monte Carlo method of bilinear functionals 
of transport theory in problems with a source, 12:6073 
(R;SU;In Russian) 
TRANSPORTATION SECTOR 
Vehicles 
Guidelines for estimating the cost-effectiveness of high- 
occupancy vehicle lanes. Research report, September 1984 - 
November 1985, 12:4161 (R;US) 
TRANSPORTATION SYSTEMS 
Computerized Simulation 
NETPEM-PC: users manual, 12:4160 (R;US) 
Economics 
Freight transportation, 12:3346 (R;US) 
Rate Structure 


Transportation cost estimates for sodium compounds. Final 
report, 12:3327 (R;US) 
TRANSURANIUM COMPOUNDS 
Magnetic Properties 
Neutron scattering of transuranium materials, 12:4256 (R;US) 
Neutron Diffraction 
Neutron scattering of transuranium materials, 12:4256 (R;US) 
TRANSURANIUM ELEMENTS 
See also NEPTUNIUM 
PLUTONIUM 
Magnetic Properties 
Neutron scattering of transuranium materials, 12:4256 (R;US) 
Neutron Diffraction 
Neutron sczttering of transuranium materials, 12:4256 (R;US) 
TRANSURANIUM WASTES 
See ALPHA-BEARING WASTES 
TRAVALE GEOTHERMAL FIELD 
uric Surveys 
Application of differential magnetic sounding to the study of 
the Travale-Radicondoli geothermal field, 12:3687 (R;FR;In 
French) 
Broadband tensorial magnetotelluric study in the Travale- 
Radicondoli geothermal field, 12:3692 (R;FR) 
TREE RINGS 
Chemical Composition 
Global biosphere as net CO: source or sink: evidence from 
carbon isotopes in tree rings, 12:5240 (BA;US) 
TREES 
See also SPRUCES 
WILLOWS 
Radiation Effects 
Compilation of 1985 annual reports of the Navy elf (extremely 
low frequency) communications system ecological 
monitoring program. Volume 1. Tabs A-C. Annual progress 
report, January-December 1985, 12:5664 (R;US) 


Manual on felling and bunching small trees from thinnings 
with small scale equipment on gentle terrain. Final report 
IEA-FE-CPC7, 12:3628 (R;DK) 

1,3,5-TRIAMINO-2,4,6-TRINITROBENZENE 
See TATB 
TRIBOLOGY 


Polarization modulated ellipsometry. Final Report, 12:5035 
(R;US) 
Meetings 
Second European Space Mechanisms and Tribology 
Symposium, 12:4551 (R;FR) 
Protective Coatings 
Characterization of the tribological coating composition 77 wt 
% CaF2 - 23 wt % Li F fused to IN-750 alloy, 12:4559 
(R;US) 
TRIGA TYPE REACTORS 
See also PSTR REACTOR 
TRIGA-BRAZIL REACTOR 
Reactor Operation 
University of Arizona TRIGA reactor. Annual utilization 
report, 1984-1985, 12:3892 (R;US) 
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TRIGA-BRAZIL REACTOR 
Cooling Systems 
Auxiliary control system of the safety parameters for IPR-R1 
reactor, 12:3860 (RA;BR;In Portuguese) 
Reactor Components 
Modifications done in the IPR-R1 reactor and their auxiliary 
systems, 12:3901 (RA;BR;In Portuguese) 
Reactor Control Systems 
Auxiliary control system of the safety parameters for IPR-R1 
reactor, 12:3860 (RA;BR;In Portuguese) 
Reactor Operation 
Auxiliary control system of the safety parameters for IPR-R1 
reactor, 12:3860 (RA;BR;In Portuguese) 
Reactor Operators 
Preparation of nuclear research reactors operators, 12:3896 
(RA;BR;In Portuguese) 
Uses 
Utilization of the IPR-R1 as a tool in the evaluation of the 
Brazilian uranium reserves, 12:3822 (RA;BR;In Portuguese) 
TRIGA-PENNSYLVANIA REACTOR 
See PSTR REACTOR 
TRIGGER CIRCUITS 
Remote Control 
Operation Greenhouse. Scientific Director’s report of atomic- 
weapon tests at Eniwetok, 1951. Annex 1.11. Timing and 
firing and fiducial markers, 12:5131 (R;US) 
TRIIODOTHYRONINE 
Immune Reactions 
Self-antibody against Ts; and T,. Clinic report and laboratory 
study, 12:5537 (RA;BR;In Portuguese) 


Extrathyroid metabolism of the thyroid hormones in cold 
acclimatized rats, 12:5471 (RA;BR;In Portuguese) 


Radioimmunoassay 
Development of methodology for iodothyronines dosage (T3, 
T4, rT3) in liver tissue of rats, 12:5514 (RA;BR;In 
Portuguese) 
TRINITROTOLUENE 


See TNT 
TRIPLET PARTICLES 
See QUARKS 
TRISTAN PROJECT 
See TRISTAN STORAGE RINGS 
TRISTAN STORAGE RINGS 
Transposable Ring Intersecting STorage Accelerators in Nippon. 


Development of an APS cavity for TRISTAN main ring, 
12:4971 (RA;US) 

TRITIATED COMPOUNDS 

See TRITIUM COMPOUNDS 
TRITIATED WATER 

See TRITIUM OXIDES 
TRITICUM 

See WHEAT 
TRITIUM 


Tritium inventory differences: I. Sampling and U-getter pump 
holdup, 12:6285 (J;US) 
Health Hazards 
Possible parameters in the urinary excretion of tritium, 12:6290 
GUS) 
entories 


Tritium inventory differences: II. Molecular sieve holdup, 
12:6284 (J;US) 

Tritium inventory differences: I. Sampling and U-getter pump 
holdup, 12:6285 (J;US) 


Mechanistic aspects of hydrogenation and hydrogenolysis 
reactions as studied by *H NMR spectroscopy, 12:4537 
G;US) 

Tritium ion mix in an rf discharge, 12:4538 (J;US) 

Tritium labelling of butibufen by herterogeneous catalytic 
exchange, 12:4535 (R;ES;In Spanish) 

Radionuclide Migration 

Possible parameters in the urinary excretion of tritium, 12:6290 

(J;US) 
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Release Limits 


TRYPANOSOMIASIS 
LISA1 experiment: in-situ tritium release investigations, Blood Plasma 
12:6176 (R;FR) 


Effects of acute administration of methachlopramide and 
ung ; ‘ thyrotropin-releasing hormone (TRH) on blood plasma 
Tritium inventory differences: I. Sampling and U-getter pump levels of prolactin in men with chronic form of ten 
holdup, 12:6285 (J;US) disease, 12:5539 (RA;BR;In Portuguese) 
TRITIUM COMPOUNDS Chemotherapy 
one ~~ een oe Effects of acute administration of methachlopramide and 
Triti ei tibufen b eames thyrotropin-releasing hormone (TRH) on blood plasma 
po age td (mae — ytic levels of prolactin in men with chronic form of Chagas 
nee Pe pin Spanish: oie disease, 12:5539 (RA;BR;In Portuguese) 
Solid Scintillation Detectors Inhibi 
eee Dosage of inhibiting immunoglobulins of LTSH binding in 
TRITIUM ee ) blood serum of patients with Basedow-Graves disease, 
Qualitative Chemical Analysis 12:5529 (RA;BR;In Portuguese) 
Tritium inventory differences: II. Molecular sieve holdup, Quantity Ratio 
12:6284 (J;US) Blood serum levels of TSH in patients submitted to a total 
TRITIUM TARGET thyroidectomy: hypophysary response to TRH after 
Deuteron Reactions interruption of thyroid hormone, 12:5527 (RA;BR;In 
ing reduction of muon sticking in resonant muon- Portuguese) 
catalyzed d-t fusion, 12:5980 (J;US) Receptors 
TRIUMF CYCLOTRON 
Beam Extraction 


Characterization of the hTSH receptor in hypocaptivating 
xtra ; f hyperplasias of the thyroid, 12:5528 (RA;BR;In Portuguese) 
H™ high intensity beam extraction system for TRIUMF, Promoter antibodies of thyroid cells growth and inhibiters of 
12:4854 (RA;US) membrane receptor of TSH in multinodular endemic goiter, 
Cavity Resonators 
Model study on the reduction of RF leakage in the TRIUMF 
cyclotron, 12:4694 (RA;US) 


12:5573 (RA;BR;In Portuguese) 
TSL PROCESS 
New and improved RF resonator segment for the TRIUMF 


Yields 
cyclotron, 12:4695 (RA;:US) 


Modelling the TRIUMF RF cavity using the code RFQ3D, 
12:4801 (RA;US) 
Production 


Low-rank coal-drying studies. Final report, 12:3345 (R;US) 
TUBES 


For objects of tubular shape; not for DRIFT TUBES, 
ELECTRON TUBES or IMAGE STORAGE TUBES. 
Corrosion Denting 
Extraction of "C from the TRIUMF 500 MeV isotope Correlation of tube support corrosion studies. Final report, 
production facility cooling water, 12:4894 (RA;US) 12:3737 (R;US) 
Mass Spectrometers Failures 
Proposed TRIUMF accelerator mass spectrometer, 12:5031 
(RA;US) 


Loss of feed flow, steam generator tube rupture and steam line 
break thermohydraulic experiments, 12:3990 (R;US) 
Fasteners 
Modelling the TRIUMF RF cavity using the code RFQ3D, 
12:4801 (RA;US) 


Investigation of the single clinch sleeve tube fitting, 12:4574 
(R;US) 
BF Heat Transfer 
Development of flat-topped RF voltage for TRIUMF, 12:4693 Local and mean heat transfer on the leading and trailing 
RASS surfaces of a square-sectioned duct rotating in the 
orthogonal-mode, 12:4619 (RA;FR) 


Equivalent one-dimensional hydrodynamic dispersion in a tube 
Passive solar s ormance in West Germany, 12:3662 with radioactive decay and adsorption, 12:5860 (R;US) 
RADE - Ps " TUBES (CONDUITS) 
TROPICAL REGIONS See PIPES 
Remote Sensing TUFF 
Analysis of MSS Landsat data for small-scale soil surveys in Radioactive Waste Disposal 
the humid tropics, 12:5304 (RA;US) Expected thermal and hydrothermal environments for waste 
Land use mapping by remote sensing in the Mediterranean emplacement holes based on G-tunnel heater experiments, 
region: development of a software package for processing 12:3501 (BA;US) 
Landsat data, 12:5338 (RA;US) Temperature Effects 
Tropical Earth Resources Satellite (TERS), 12:5155 (RA;US) 
TROPOMYOSIN 
Isoenzymes 


Expected thermal and hydrothermal environments for waste 
emplacement holes based on G-tunnel heater experiments, 
Multiple isoforms of myofibrillar proteins in crustacean muscle: 


12:3501 (BA;US) 
TUMBLER PROJECT 

evidence for two slow fiber types, 12:5429 (R;US) 

TROPOSPHERE 


Operation Tumbler Snapper. Report to the Test Director. Test 
Radionuclide of scintillator optical-path technique, 12:5110 (R;US) 
” a oes a —_— — - Analysis of radiation exposure for observers and maneuver 
TROUT ee troops. Exercise Desert Rock IV, Operation Tumbler- 
Snapper. Technical report, 12 March-i August 1985, 12:5064 
Early life stage brook trout (Salvelinus fontinalis) experiment (R;US) 
to determine the effects of pH, calcium and aluminum in low TUMOR CELLS 
conductivity water, 12:5356 (R;US) Biological Radiation Effects 
TRU WASTES 
See ALPHA-BEARING WASTES 


Genotoxicity of gamma irradiation in L5178Y mouse 
TRX-1 


lymphoma cells, 12:5605 (R;US) 
TUMORS 
See REVERSE-FIELD PINCH 


See NEOPLASMS 








TUNGSTEN 
Ablation 
Radiation induced ablation rate for various railgun materials, 
12:4241 (R;US) 
Catalytic Effects 
Composite-bed reactor for upgrading coal-derived liquids: 
Annual report, October 1, 1984-March 31, 1986, 12:3303 
(R;US) 
Corrosion 
Corrosion of metals in marine environments -- a state-of-the-art 
report, 12:4247 (R;US) 
Creep 
Creep properties of selected refractory alloys for potential 
space nuclear power applications (Nb-1Zr; PWC-11; Mo-Re; 
CVD-W), 12:4296 (R;US) 


Use of satellite remote sensing for the strategic and tactical 
prospection of non-outcropping granitic apexes (application 
to tin-tungsten deposits), 12:5679 (RA;US) 

Physical Radiation Effects 

Work function reduction of a tungsten surface due to cesium 

ion bombardment, 12:4299 (J;US) 
Proton-Nucleon Interactions 

Inclusive hadronic production cross sections measured in 

proton-nucleus collisions at Vs = 27.4 GeV, 12:5889 (J;US) 
Vacancies 

Advanced photon and particle techniques for the 
characterization of defects in solids; Proceedings of the 
Symposium, Boston, MA, November 27-29, 1984, 12:4361 
(B;US) 

TUNGSTEN 186 
Neutron Diffraction 

On the depolarization at the diffraction of polarized neutrons 

on the monocrystal of tungsten-186, 12:4290 (R;SU;In 


Russian) 
TUNGSTEN BASE ALLOYS 
Ablation 
Radiation induced ablation rate for various railgun materials, 
12:4241 (R;US) 
Impact Strength 


Heavy metal alloys containing 30% to 90% tungsten, 12:4363 
(BA;US) 


Heavy metal alloys containing 30% to 90% tungsten, 12:4363 
(BA;US) 
Ultimate Strength 
Heavy metal alloys containing 30% to 90% tungsten, 12:4363 
(BA;US) 
TUNGSTEN COMPOUNDS 
See also TUNGSTEN OXIDES 
Amorphous State 
Electrochromic solar attenuation in crystalline and amorphous 
Li/sub x/WO/sub 3/, 12:4427 (J;NL) 
Electrochromism 
Electrochromic solar attenuation in crystalline and amorphous 
Li/sub x/WO/sub 3/, 12:4427 (J;NL) 
TUNGSTEN OXIDES 
Electrochromism 
Recent research related to the development of electrochromic 
windows, 12:4428 (J;NL) 
Layers 
Recent research related to the development of electrochromic 
windows, 12:4428 (J;NL) 
TUNISIA 
Arid Lands 
Contribution of Landsat data to mapping of land resources in 
arid regions (Tatahouine and Zarzis sheets of 1/200,000 soil 
map of Tunisia), 12:5289 (RA;US) 
Remote Sensing 
Landsat MSS image mosaic of Tunisia, 12:5300 (RA;US) 


See also WIND TUNNELS 
Blast Effects 
Preliminary studies of reinforcement dynamics for a reusable 
underground test chamber, 12:5153 (BA;US) 
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TURBINE BLADES 


Aerodynamic characteristics for wind turbine blades and 
airbrakes, 12:3706 (R;DK;In Danish) 

Measurements of aerodynamic characteristics of a NACA 

63(3)-418 profile, 12:3705 (R;DK;In Danish) 

Layers 


Boundary layer behaviour of an advanced gas turbine rotor 
blade under the influence of simulated film cooling, 12:4646 
(RA;FR) 

Clearance 

Influence and tip clearance measurement in turbomachines, - 

12:4677 (RA;FR) 
Design 

Shroud segments for unshrouded blade turbines, 12:4627 
(RA;FR) 

Transient thermal behaviour of a compressor rotor with 
ventilation: test results under simulated engine conditions, 
12:4642 (RA;FR) 


Natural frequencies calculated for the LM 8.5-m blade (Wind 
turbine), 12:3702 (R;DK;In Danish) 

Natural frequencies calculated for the Alternegy 7.5 m blade 
(Wind turbine), 12:3701 (R;DK;In Danish) 


Structural modelling of composite wind turbine blades, 12:3700 

(R;DK;In Danish) 
Film Cooling 

Boundary layer behaviour of an advanced gas turbine rotor 
blade under the influence of simulated film cooling, 12:4646 
(RA;FR) 

Effect of film cooling on the aerodynamic performance of a 
turbine cascade, 12:4645 (RA;FR) 

Effects of hole geometry, wall curvature and pressure gradient 
on film cooling downstream of a single row, 12:4624 
(RA;FR) 

Model for correlating flat plate film cooling effectiveness for 
rows of round holes, 12:4631 (RA;FR) 

Flow Visualization 
Wake-passing in a turbine rotor cascade, 12:4623 (RA;FR) 
Heat Flux 

Heat-flux measurements and analysis for a rotating turbine 
stage, 12:4630 (RA;FR) 

High frequency response heat flux gauge for metal blading, 
12:4639 (RA;FR) 

Heat Transfer 

Cooling techniques for gas turbine airfoils: a survey, 12:4617 
(RA;FR) 

Effects of wakes on the heat transfer in gas turbine cascades, 
12:4622 (RA;FR) 

External heat transfer study on a HP turbine rotor blade, 
12:4621 (RA;FR) 

Heat transfer test evaluation of the shell-spar blade cooling 
concept applied to industrial gas turbines, 12:4629 (RA;FR) 

Measurement of local heat transfer coefficients in blade cooling 
geometries, 12:4637 (RA;FR) 

Pressure drop and heat transfer characteristics of circular and 
oblong low aspect ratio pin fins, 12:4620 (RA;FR) 

Rotating heat transfer investigations on a multi-pass cooling 
geometry, 12:4618 (RA;FR) 

Shroud segments for unshrouded blade turbines, 12:4627 
(RA;FR) 

Transient thermal behaviour of a compressor rotor with 
ventilation: test results under simulated engine conditions, 
12:4642 (RA;FR) 

Performance Testing 

Transient thermal behaviour of a compressor rotor with 
ventilation: test results under simulated engine conditions, 
12:4642 (RA;FR) 

Pressure Drop 

Pressure drop and heat transfer characteristics of circular and 

oblong low aspect ratio pin fins, 12:4620 (RA;FR) 


Shroud segments for unshrouded blade turbines, 12:4627 
(RA;FR) 
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Temperature Measurement 
High frequency response heat flux gauge for metal blading, 
12:4639 (RA;FR) 
Measurement of local heat transfer coefficients in blade cooling 
geometries, 12:4637 (RA;FR) 
Optical pyrometer to measure turbine blade surface 
temperature, 12:4638 (RA;FR) 
TURBOJET ENGINES 
Cooling Systems 
Cooling techniques for turbojet pre-heater channels, 12:4636 
(RA;FR;In French) 
Heat Exchangers 
Ceramic heat exchangers for gas turbines or turbojet engines, 
12:4644 (RA;FR) 
TURBOMACHINERY 
Ball Bearings 
SSME long-life bearings. Final Report, January 1982-July 
1986, 12:4572 (R;US) 
TURBULENT FLOW 
Simulation 
Simulation of flow and heat transfer in annular cavities 
between disks in turbomachinery, 12:4641 (RA;FR) 
Mathematical Models 
Model of the fluid tem: field in a turbulent flow parallel 
to heated tube bundle, 12:4650 (RA;BR;In Portuguese) 
Simulation of flow and heat transfer in annular cavities 
between disks in turbomachinery, 12:4641 (RA;FR) 
Temperature Distribution 
Model of the fluid temperature field in a turbulent flow parallel 
to heated tube bundle, 12:4650 (RA;BR;In Portuguese) 
Velocimeters 
Two spot laser velocimeter measurements of velocity and 
turbulence intensity in shock tube driven turbine flows, 
12:4640 (RA;FR) 
TURKEY 
Research Programs 
Progress report of Cekmece Nuclear Research and Training 
Center 1985, 12:4047 (R;TR;In Turkish) 
TVA 
See TENNESSEE VALLEY AUTHORITY 
TWO-PHASE FLOW 
Flow Models 
Modeling of two-phase flow during bottom reflooding in 
PWRs. Final report, 12:3931 (R;US) 
Mathematical Models 
Determination of drift-flux velocity as a function of two-phase 
flow patterns, 12:4648 (RA;BR;In Portuguese) 
Two-equation turbulence model for a dispersed two-phased 
flow with variabie-density fluid and constant-density 
particles. Technical report, 1 January-31 December 1985, 
12:5063 (R;US) 


U308 
See URANIUM OXIDES U308 
UAR 
See EGYPTIAN ARAB REPUBLIC 
UCLBL 
See LAWRENCE BERKELEY LABORATORY 
UCLLL 
See LAWRENCE LIVERMORE LABORATORY 
ULTRACENTRIFUGES 
Calibration 
Analytic ultracentrifuge calibration and determination of 
lipoprotein-specific refractive increments, 12:5447 (J;US) 
ULTRASONIC TESTING 
Equipment 
Apparatus and technique for reconstruction of flaws using 
model-based elastic wave inverse ultrasonic scattering, 
12:4672 (J;US) 


UNDERGROUND EXPLOSIONS 
Blast Effects 
Air Force structures Program 3.3 of Operation Jangle. Volume 
1. Final report, 12:5096 (R;US) 
Air Force structures Program 3.3 of Operation Jangle. Volume 
2. Final report, 12:5097 (R;US) 
Rock Mechanics 
Preliminary studies of reinforcement dynamics for a reusable 
underground test chamber, 12:5153 (BA;US) 
Seismic Detection 
technical report, 30 September 1983-1 October 1984, 12:5674 
(R;US) 
UNDERGROUND FACILITIES 


See also TUNNELS 
WIPP 


Alternative methods for disposal of low-level radioactive 
wastes. Task 2d: technical its for mined cavity 
disposal of low-level waste. Volume 6, 12:3486 (R;US) 

UNDERGROUND GASIFICATION 
See IN-SITU GASIFICATION 
UNDERGROUND MINING 
Data Acquisition Systems 
Monitoring for mine information and control, 12:3336 (R;GB) 
Data Transmission 
Monitoring for mine information and control, 12:3336 (R;GB) 
Haulage Equipment 
Monitoring for mine information and control, 12:3336 (R;GB) 
Information 
Monitoring for mine information and control, 12:3336 (R;GB) 


Monitoring for mine information and control, 12:3336 (R;GB) 
Monitoring 
Monitoring for mine information and control, 12:3336 (R;GB) 
UNDERGROUND POWER TRANSMISSION 
Dryout 
Backfill materials for underground power cables. Phase 4. 
Theory and field testing of backfill thermal stability. Final 
report, 12:3718 (R;US) 
Field Tests 
Backfill materials for underground power cables. Phase 4. 
Theory and field testing of backfill thermal stability. Final 
report, 12:3718 (R;US) 
UNDERWATER EXPLOSIONS 
See also SWORDFISH EVENT 
Plumes 
Operation Dominic, Shot Sword Fish. Project Officers report - 
project 1.2 surface phenomena, 12:5071 (R;US) 
Shock Waves 
ion Dominic, Shot Sword Fish. Project Officers report - 
project 1.2 surface phenomena, 12:5071 (R;US) 
UNDERWATER FACILITIES 
Cathodic Protection 
Cathodic protection of steel sheet piling with sacrificial anodes, 
12:4262 (RA;DK;In Danish) 
UNDERWATER OPERATIONS 
Radiation Detectors 
Underwater radiation detector, 12:5022 (P;US) 
UNIFIED GAUGE MODELS 
See also GRAND UNIFIED THEORY 
Higgs Model 
Can a Heavy Higgs field become light at low energies, 12:5966 
G;NL) 
UNION OF SOVIET SOCIALIST REPUBLICS 
See USSR 
UNITED ARAB REPUBLIC 
See EGYPTIAN ARAB REPUBLIC 
UNITED KINGDOM 
Energy 
Energy trends and policy impacts - an analysis of energy 
statistics from seven countries within the CECP project. - 
International residential energy statistics - a compilation of 
data from eight western countries, 12:4065 (R;DE) 








UNITED KINGDOM 
Remote Sensing 


Remote Sensing 
Integration of remote sensing data for moorland mapping in 
northern England, 12:5270 (RA;US) 
Solar Heating 
Solar progress in Scotland, 12:4081 (RA;DK) 
UNITED STATES OF AMERICA 
See USA 
UNIVERSAL BLACKBODY RADIATION 
See BLACKBODY RADIATION 
UNIVERSE 
Cosmological Models 
Cosmic strings and the large-scale structure of the Universe, 
12:5776 (J;US) 
R? cosmology: Inflation without a phase transition, 12:5773 
G;US) 
Morphology 
Cosmic strings and the large-scale structure of the Universe, 
12:5776 (J;US) 
UNIVERSITY MINAS GERAIS TRIGA REACTOR 
See TRIGA-BRAZIL REACTOR 
UNIVERSITY OF CALIFORNIA LAWRENCE RADIATI 
See LAWRENCE BERKELEY LABORATORY 
UNLOADING (REACTOR) 
See REACTOR FUELING 
UNSTEADY FLOW 
Navier-Stokes Equations 
Unsteady flows: fundamentals and applications, 12:5857 
(RA;FR) 
UPSHOT PROJECT 
Operation Upshot-Knothole. Project 18.3. Part 2. Low- 
resolution spectroscopy. Report for March-June 1953, 
12:5113 (R;US) 
URACH GEOTHERMAL FIELD 
Seismic Surveys 
Determination of the damping characteristics of the Urach 
geothermal anomaly, and comparison with geothermal and 
other geophysical theories, 12:3694 (R;DE;In German) 


See also DEPLETED URANIUM 
ENRICHED URANIUM 


Density 
Overview of density meters used at SRP for sample validation, 
12:3432 (J;US) 
Inventories 
Nuclear material inventory estimation in solvent extraction 
contactors. Final report for the period 1 April 1985-31 
March 1986, 12:3435 (R;XA) 
Lamb Shift 
Measurement of the Lamb shift in heliumlike uranium (U™ ), 
12:5823 (R;US) 
Mathematical Models 
Shock viscosity and the calculation of steady shock wave 
profiles, 12:4322 (BA;US) 
Measuring Methods 
Optimization of thorium and uranium isotopes measuring 
method in excretions, 12:5002 (RA;BR;In Portuguese) 
Shock Waves 
Shock viscosity and the calculation of steady shock wave 
profiles, 12:4322 (BA;US) 


Small sample analysis using sputter atomization/resonance 
ionization mass spectrometry, 12:4438 (R;US) 
Toxicity 
Drinking-water-criteria document for uranium. Scientific 
review, 12:5418 (R;US) 
Viscosity 
Shock viscosity and the calculation of steady shock wave 
profiles, 12:4322 (BA;US) 
Water Pollution 
Drinking-water-criteria document for uranium. Scientific 
review, 12:5418 (R;US) 
URANIUM 234 
Gamma Spectroscopy 
Gamma-X spectroscopy of natural and artificial radionuclides, 
12:4986 (RA;XA) 
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URANIUM 235 
Gamma Spectroscopy 
Enrichment measurements in UO; pellets and PWR fuel rods 
by non-destructive analysis, 12:3750 (RA;BR;In Portuguese) 
Isotope Ratio 
Resin bead methodology as applied to fuel burn-up and fissile 
inventories, 12:4439 (R;US) 
Laser Isotope Separation 
Uranium accountancy in Atomic Vapor Laser Isotope 
Separation, 12:3426 (J;US) 
Nondestructive Analysis 
Enrichment measurements in UO: pellets and PWR fuel rods 
by non-destructive analysis, 12:3750 (RA;BR;In Portuguese) 
URANIUM 238 
Isotope Ratio 
Resin bead methodology as applied to fuel burn-up and fissile 
inventories, 12:4439 (R;US) 
URANIUM ALLOYS 
See also URANIUM BASE ALLOYS 
Transition Temperature 
Superconductivity under pressure in (U/sub 1-//sub x/Th/sub 
x/)Be/sub 13/: Evidence for two superconducting states, 
12:4303 (J;US) 
URANIUM BASE ALLOYS 
Superconductivity 
High-field, high-T/sub c/ superconductivity in UsFe and 
UsCo, 12:4255 (R;US) 
URANIUM DIOXIDE 
Fission Product Release 
Out-pile FP release experiment by heating of irradiated UO. 
pellet, 12:3731 (R;JP;In Japanese) 
Quantity Ratio 
Enrichment measurements in UO; pellets and PWR fuel rods 
by non-destructive analysis, 12:3750 (RA;BR;In Portuguese) 


Small sample analysis using sputter atomization/resonance 
ionization mass spectrometry, 12:4438 (R;US) 
URANIUM HEXAFLUORIDE 
IAEA 
A Load-Cell-Based Weighing System for weighing 9.1- and 
12.7-tonne tonne UF/sub 6/ cylinders, 12:3425 (J;US) 
Weight Measurement 
A Load-Cell-Based Weighing System for weighing 9.1- and 
12.7-tonne tonne UF/sub 6/ cylinders, 12:3425 (J;US) 
URANIUM II 
See URANIUM 234 
URANIUM IODIDES 
Enthalpy 
Chemistry of gaseous lower-valent actinide halides. Technical 
progress report, 12:4528 (R;US) | 
URANIUM IONS | 
Ion Microprobe Analysis | 
Small sample analysis using sputter atomization/resonance 
ionization mass spectrometry, 12:4438 (R;US) 
Mass Spectroscopy 
Small sample analysis using sputter atomization/resonance 
ionization mass spectrometry, 12:4438 (R;US) 
URANIUM ISOTOPES 
See also URANIUM 234 
URANIUM 235 
URANIUM 238 
Laser Isotope Separation 
Lawrence Livermore National Laboratory atomic vapor laser 
isotope separation program, 12:3586 (BA;US) 
Concentration 





Study of distribution of uranium and thorium isotopes in 
bioturbation, 12:5414 (RA;XA) 
URANIUM ORES 
Activation Analysis 
Utilization of the IPR-R1 as a tool in the evaluation of the 
Brazilian uranium reserves, 12:3822 (RA;BR;In Portuguese) 
Ore 
Utilization of the IPR-R1 as a tool in the evaluation of the 
Brazilian uranium reserves, 12:3822 (RA;BR;In Portuguese) 
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URANIUM OXIDES U308 


Small sample analysis using sputter atomization/ 
ionization mass spectrometry, 12:4438 (R;US) 
URANIUM X 1 
See THORIUM 234 
URANUS PLANET 
Radiowave Radiation 
Sporadic narrowband radio emissions from Uranus. Progress 
report, 12:5697 (R;US) 
URANYL FLUORIDES 
Dissociation Energy 
Chemistry of gaseous lower-valent actinide halides. Technical 
progress report, 12:4528 (R;US) 


Chemistry of gaseous lower-valent actinide halides. Technical 
progress report, 12:4528 (R;US) 
URANYL NITRATES 
Density 
Density meter algorithm and system for 
sampling/mixing uncertainty, 12:3433 (J; vs) 
URBAN AREAS 
Air Pollution 
Local and regional contributions to urban particulate 
Final report, March 1985-June 1986, 12:5203 (R;US) 
Toxic Materials 
Toxic chemicals in the environment: a program of field 
measurements. Final report, April 1982-June 1986, 12:5216 
(R;US) 
URINALYSIS 
See URINE 


Activation Analysis 
Storage and pre-neutron-activation-analysis treatment for trace- 
element analysis in urine, 12:4456 (R;US) 


Radiochemistry 
Optimization of thorium and uranium isotopes measuring 
method in excretions, 12:5002 (RA;BR;In Portuguese) 


Modelling of a multilevel secure tactical combat computer 
system. Master’s thesis, 12:6319 (R;US) 


Computers 
Application of Ada higher-order language to guidance and 
control. Lecture series, 12:6316 (R;US) 


History and effectiveness of the enlistment bonus program for 
procuring nuclear-field personnel. Final report (US Navy), 
12:4055 (R;US) 

Military Facilities 

Installation restoration-program toxicology guide. Volume 1, 

12:4040 (R;US) 
US DOE 
See also DerTaLs PACIFIC NORTHWEST LABORATORIES 


IDAHO NATIONAL ENGINEERING LABORATORY 
LASL 


LAWRENCE BERKELEY LABORATORY 
LAWRENCE LIVERMORE LABORATORY 
NEVADA TEST SITE 
OAK RIDGE RESERVATION 
ORGDP 
ORNL 
PADUCAH PLANT 
ROCKY FLATS PLANT 
SANDIA LABORATORIES 
SAVANNAH RIVER PLANT 
WIPP 
Alpha-Bearing Wastes 
Radioactive solid waste inventories at United States 
Department of Energy burial and storage sites, 12:3461 
(R;US) 
Coordinated 


Programs 
Expected thermal and hydrothermal environments for waste 
emplacement holes based on G-tunnel heater experiments, 
12:3501 (BA;US) 
Domestic Safeguards 
An expanded safeguards role for the DOE safeguards 
analytical laboratory, 12:3556 (J;US) 


Low-Level Radioactive Wastes 
Radioactive solid waste inventories at United States 
Department of Energy burial and storage sites, 12:3461 
(R;US) 
Nuclear Facilities 
Management and ranking of US Department of Energy 
inactive radioactive mixed waste sites, 12:3518 (J;US) 
Nuclear Materials Management 
The development and current activities of the DOE I&E 
Program, 12:3508 (J;US) 
The development and current activities of the DOE Inspection 
and Evaluation (I&E) Program, 12:3583 (J;US) 
Radioactive Waste Management 
Solid Waste Information Management System (SWIMS). Data 
summary, calendar year 1985, 12:3462 (R;US) 
Research Programs 

Advanced environmental control technologies for the 
simultaneous removal of sulfur dioxide and nitrogen oxides 
from flue gas, 12:3332 (BA;US) 

Liquid fuels from biomass; an overview of research activities 
funded by DOE's biomass thermochemical conversion 
program, 12:3598 (BA;US) 

Overview for DOE’s biomass thermochemical conversion 
program, 12:3597 (BA;US) 

Waste Transportation 

DOE's program for transportation of civilian high-level waste: 
An overview, 12:3449 (J;US) 

Institutional interactions in developing a transportation system 
under the Nuclear Waste Policy Act, 12:3450 (J;US) 

US EPA 
Planning 

EPA (Environmental Protection Agency) workshop on global 
atmospheric change and EPA planning. Final report, 1 July 
1985-30 June 1986, 12:5222 (R;US) 

US NRC 

United States Nuclear Regulatory Commission-prior to 1975 was 

part of US AEC. 
Reactor Safety 

Safety research programs sponsored by Office of Nuclear 
Regulatory Research. Quarterly progress report, January 1- 
March 31, 1986. Volume 6, No. 1, 12:3983 (R;US) 

USA 
See also FEDERAL REGION IV 


FEDERAL REGION VII 
WASHINGTON DC 


Acid Rain 
Report to Congress on the relationships between projects 
selected for the Clean Coal Technology Program and the 
recommendations of the Joint Report of the Special Envoys 
on Acid Rain, 12:3360 (R;US) 
Air Pollution Abatement 
Report to Congress on the relationships between projects 
selected for the Clean Coal Technology Program and the 
recommendations of the Joint Report of the Special Envoys 
on Acid Rain, 12:3360 (R;US) 
Air Pollution Control 
Report to Congress on the relationships between projects 
selected for the Clean Coal Technology Program and the 
recommendations of the Joint Report of the Special Envoys 
on Acid Rain, 12:3360 (R;US) 
Energy Consumption 
Energy trends and policy impacts - an analysis of energy 
statistics from seven countries within the CECP project. - 
International residential energy statistics - a compilation of 
data from eight western countries, 12:4065 (R;DE) 
Monthly Energy Review, July 1986, 12:4077 (R;US) 
Military Strategy 
New methodology for modeling National Command Level 
decision making in war games and simulations. Interim 
report, 12:6311 (R;US) 
Nuclear Power Plants 
Functionality and leak integrity of containment penetration 
systems subjected to design base dynamic loads, 12:3923 
(R;US) 
Licensee Event Report (LER) compilation, September 1986. 
Volume 5, No. 9, 12:3817 (R;US) 





USA 
Nuclear Power Plants 


Power Reactor Events, January-February 1986. Volume 8, No. 
1, 12:3724 (R;US) 
Oil Sand Deposits 
Chemical and physical parameters necessary for the 
interpretation of in situ, thermal recovery of tar sand 
deposits, 12:3417 (R;US) 
Resource Conservation 
Ground-water mining in the United States. Agricultural 
economic report, 12:4046 (R;US) 
USSR 
Foreign Policy 
Impact of Eastern Europe on soviet policy toward Western 
Europe. Interim report, 12:6304 (R;US) 


Strategy 

Impact of Eastern Europe on soviet policy toward Western 
Europe. Interim report, 12:6304 (R;US) 

New methodology for modeling National Command Level 
decision making in war games and simulations. Interim 
report, 12:6311 (R;US) 

Soviet Union and the Strategic Defense Initiative: p: 
findings and impressions. Interim report, 12:6310 05 

UTAH 
Geologic Structures 

Stratigraphic and structural configuration of the Navajo 
(Jurassic) through Ouray (Mississippian-Devonian) 
formations in the vicinity of Davis and Lavender Canyons, 
southeastern Utah, 12:5670 (R;US) 

Stratigraphy 
Stratigraphic and structural configuration of the Navajo 
(Jurassic) through Ouray (Mississippian-Devonian) 
formations in the vicinity of Davis and Lavender Canyons, 
southeastern Utah, 12:5670 (R;US) 
UTERINE CERVIX CARCINOMA 
See CARCINOMAS 


See ELECTRIC UTILITIES 
PUBLIC UTILITIES 


VAK REACTOR 
Fuel Assemblies 
FAID/SPAR field tests at Kahl: A final report, 12:3998 (J;US) 
VALENCE ELECTRONS 
See ELECTRONS 
VALVES 
See also WATER FAUCETS 


Actuator-valve interface optimization, 12:4577 (R;US) 
Computerized Simulation 
Alterations in the evaporation and discharge calculations for 
safety and relief valves in the Almod pressurizer, 12:3936 
(RA;BR;In Portuguese) 


The development of a coal slurry letdown valve, 12:3317 
(BA;US) 
Leak Testing 
Materials problems of special valves by the Sigma concern, 
12:3847 (RA;CS;In Czech) 


Actuator-valve interface optimization, 12:4577 (R;US) 
Pressure Control 
The development of a coal slurry letdown valve, 12:3317 
(BA;US) 
VANADIUM 
Corrosion 
Corrosion of metals in marine environments -- a state-of-the-art 
report, 12:4247 (R;US) 


EPA, ASTM, and column leaching of processed oil shale: a 
comparative study, 12:3421 (R;US) 
VANADIUM 46 
Energy Levels 
Nuclear data sheets for A = 46, 12:6002 (J;US) 
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Energy-Level Transitions 
Nuclear data sheets for A = 46, 12:6002 (J;US) 
VANADIUM ALLOYS 


See also ALLOY-IN-100 
VANADIUM BASE ALLOYS 


Critical Field 
Critical field measurements on very thin films of VsGa 
superconductors, 12:4333 (BA;US) 
L-S Coupling 
Critical field measurements on very thin films of VsGa 
superconductors, 12:4333 (BA;US) 
VANADIUM BASE ALLOYS 
Testing 
Fission reactor sources for fusion materials testing, 12:6270 
(BA;US) 
VANADIUM OXIDES 
Deposition 


Optical behavior of sputter-deposited vanadium pentoxide, 
12:4367 (R;US) 
Electrodes 
Vanadium oxides as electrode materials for rechargeable 
lithium cells, 12:4015 (RA;DK;In Danish) 
Optical Properties 
Optical behavior of sputter-deposited vanadium pentoxide, 
12:4367 (R;US) 
VARIABLE ENERGY CYCLOTRONS 


Some calculations of the resonator in INR cyclotrons, 12:4765 
(RA;US) 
VEHICLES 


See also ELECTRIC-POWERED VEHICLES 
SPACE VEHICLES 
Brakes 


Preliminary survey report: evaluation of brake-drum service 
controls at Louisville Gas and Electric Company, Louisville, 
Kentucky, 12:5187 (R;US) 

Exhaust Gases 

Steady-state efficiency, temperature, and pressure data for nine 

aftermarket catalysts. Technical report, 12:4229 (R;US) 
Traffic Control 

Guidelines for estimating the cost-effectiveness of high- 
occupancy vehicle lanes. Research report, September 1984 - 
November 1985, 12:4161 (R;US) 

VELOCIMETERS 
Performance Testing 

Two spot laser velocimeter measurements of velocity and 
turbulence intensity in shock tube driven turbine flows, 
12:4640 (RA;FR) 

VENTILATION 


Effectiveness of local ventilation in removing simulated 
pollution from point sources, 12:5235 (J;GB) 
Measuring Instruments 
Monitoring for mine information and control, 12:3336 (R;GB) 
Monitoring 
Monitoring for mine information and control, 12:3336 (R;GB) 
VENTILATION DUCTS 


See DUCTS 
VENTILATION 


VENTILATION SYSTEMS 
Computer-Aided 
Future possibilities for using CAD in the design of building 
services, 12:4126 (RA;DK) 
Use of personal computer and CAD in small plumbing, heating 
and ventilation firms, 12:4125 (RA;DK) 
Heat Recovery 
Heat recovery from ventilating systems. Functioning in 
practice, 12:4156 (R;DK;In Danish) 
VENUS PLANET 
Planetary Atmospheres 
Solar wind interaction with neutral atmospheres, 12:5713 
(RA;FR) 
VERSENE 
See EDTA 
VERSUCHSATOMERAFTWERK KAHL REACTOR 
See VAK REACTOR 
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VERTICAL AXIS TURBINES 
Design 


Status of the DOE/Sandia 500 KW VAWT test bed, 12:3707 
(BA;US) 
Field Tests 
Status of the DOE/Sandia 500 KW VAWT test bed, 12:3707 
(BA;US) 
Scale Models 
Status of the DOE/Sandia 500 KW VAWT test bed, 12:3707 
(BA;US) 
VERY HIGH TEMPERATURE 
Measuring Methods 
An integrating sphere spectrometer for high-temperature 
materials characterization, 12:5042 (J;NL) 
VESSELS 
See CONTAINERS 
VESSELS (CHEMICAL REACTIONS) 
See CHEMICAL REACTORS 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
VESSELS (REACTOR) 
See REACTOR VESSELS 
VHTR REACTOR 


Core thermal design of the experimental VHTR detailed 

design stage II, 12:3802 (R;JP;In Japanese) 
Reactor Cooling Systems 

Analytical study of flow distribution in the experimental 
VHTR core. Based on advanced phase of the second stage 
of detailed design, 12:3801 (R;JP;In Japanese) 

Reactor Cores 

Core thermal design of the experimental VHTR detailed 
design stage II, 12:3802 (R;JP;In Japanese) 

Evaluation of effective coolant flow in the experimental 
VHTR core at detailed design stage II, 12:3800 (R;JP;In 
Japanese) 

VINOFLEX 
See POLYVINYLS 
VINYLBENZENE 
See STYRENE 
VISIBLE RADIATION 
Beam Optics 

Phase locking of Brillouin scattering with two equal pump 

beams, 12:4608 (BA;US) 
Measuring Methods 

Operation Sandstone. Nuclear explosions. 1948. Scientific 
Director's report of atomic weapon tests. Annex 2, Part 4. 
Slowly varying light from an atomic explosion as measured 
with a photocell, Sandstone report No. 14, 12:5078 (R;US) 

Nonlinear Optics 

Phase locking of Brillouin scattering with two equal pump 

beams, 12:4608 (BA;US) 
Phase Shift 

Phase locking of Brillouin scattering with two equal pump 

beams, 12:4608 (BA;US) 
VISITOR CENTERS 
See PUBLIC BUILDINGS 


Membrane 
Removal of a-tocopherol from blood and its comparison with 
other lipids: studies of inhibition, 12:5444 (J;US) 
Metabolism 
Glutathione delays varies as-tocopherol oxidation and 
subsequent lipid peroxidation in rat liver microsomes, 
12:5472 (J;US) 
Removal 
Removal of a-tocopherol from blood and its comparison with 
other lipids: studies of inhibition, 12:5444 (J;US) 
VOLATILE MATTER 
Mass Spectroscopy 
Theoretical and experimental study of the composition of deep 
source gas (Volatile part of fluids in inclusions), 12:3401 
(RA;US) 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 
VORTICES (MAGNETIC) 
See MAGNETIC FLUX 


Ww 


W. B. MC GUIRE-1 REACTOR 
See MC GUIRE-1 REACTOR 
W. B. MC GUIRE-2 REACTOR 
See MC GUIRE-2 REACTOR 
W PLUS BOSONS 
Prior to October 1985 this concept was indexed to 
INTERMEDIATE VECTOR BOSONS. 
Spin Orientation 
Intrinsic polarization of the high energy W-boson structure 
functions, 12:5901 (R;US) 
Structure Functions 
Intrinsic polarization of the high energy W-boson structure 
functions, 12:5901 (R;US) 
WAKEFIELD ACCELERATORS 
Beam Dynamics 
Pulsed collective ion acceleration in phase modulated beam 
cyclotron waves, 12:4832 (BA;US) 
Computerized Simulation 
One and two dimensional simulations on beat wave 
acceleration, 12:4826 (BA;US) 
Research Programs 
Advanced accelerator research at Argonne, 12:4688 (R;US) 
WALKER CARCINOMA 
See EXPERIMENTAL NEOPLASMS 
WARFARE 
See also CHEMICAL WARFARE 
Artificial Intelligence 
Challenges in applying artificial intelligence methodologies to 
military operations, 12:6333 (R;US) 
WASHINGTON 
Local Government 
Teamwork pays off for Washington State, 12:4111 (RA;US) 
Magnetotelluric Surveys 
Deep source gas investigations of deep basins in the Pacific 
Northwest, 12:3405 (RA;US) 
Sedimentary Rocks 
Deep source gas investigations of deep basins in the Pacific 
Northwest, 12:3405 (RA;US) 
WASHINGTON DC 
Remote Sensing 
Effects of sensor advancements on Thematic Mapper data 
classification, 12:5292 (RA;US) 
WASTE CHEMICALS 
See CHEMICAL WASTES 
WASTE DISPOSAL 


See also GROUND DISPOSAL 
MARINE DISPOSAL 
RADIOACTIVE WASTE DISPOSAL 
SANITARY LANDFILLS 


Abandoned Sites 
Failure predictions for the post-closure liability trust fund 
analysis. Report for July 1982/1983, 12:4044 (R;US) 


Evaluation of performance characteristics of emissions from 
hazardous-waste incinerators with a mobile laboratory, 
12:5190 (R;US) 

Leachates 

Testing and evaluation of permeable materials for removing 
pollutants from leachates at remedial-action sites. Report for 
January 1982-October 1984, 12:5374 (R;US) 


Failure predictions for the post-closure liability trust fund 
analysis. Report for July 1982/1983, 12:4044 (R;US) 
WASTE FORMS 
Compression Strength 
Testing waste forms containing high radionuclide loadings, 
12:3465 (R;US) 





Evaluation of lead-iron-phosphate glass as a high-level waste 
form, 12:4419 (R;US) 

Leaching studies of cement-based low-level radioactive waste 
forms, 12:4418 (R;US) 

Testing waste forms containing high radionuclide loadings, 
12:3465 (R;US) 

Performance Testing 

Leaching studies of cement-based low-level radioactive waste 
forms, 12:4418 (R;US) 

Release of organic chelating agents from solidified 
decontamination wastes, 12:3489 (R;US) 

Testing waste forms containing high radionuclide loadings, 
12:3465 (R;US) 

Thermodynamic Properties 

Thermal properties of fly ash-slag cement waste forms for 
disposal of Savannah River Plant salt waste, 12:3516 
(BA;US) 

WASTE ISOLATION PILOT PLANT 
See WIPP 
WASTE MANAGEMENT 


See also RADIOACTIVE WASTE MANAGEMENT 
WASTE DISPOSAL 
WASTE TRANSPORTATION 


Surveys 
Dover AFB characterization/hazardous-waste management 
survey, Dover AFB, Delaware. Final report, 25 February-31 
May 1986, 12:5351 (R;US) 
WASTE OILS 
Recycling 
Recovery of ethylene glycol from used antifreeze, Phase 1. 
Market analysis. Final report, 12:4177 (R;US) 
WASTE PROCESSING PLANTS 
Energy Management Systems 
Energy management practices at County Sanitation Districts of 
Orange County, California, 12:4208 (RA;US) 
Research Programs 
Advanced environmental control technologies for the 
simultaneous removal of sulfur dioxide and nitrogen oxides 
from flue gas, 12:3332 (BA;US) 
WASTE PROPUCT UTILIZATION 
Program Management 
High-volume fly ash utilization program guidelines. Final 
report, 12:4185 (R;US) 
WASTE SOLUTIONS 
See LIQUID WASTES 
WASTE TRANSPORTATION 
Simulation 
Shock and vibration environments for truck-transported 
nuclear waste: Test and analysis, 12:3451 (J;US) 
Containers 
Puncture panel optimization, 12:3502 (J;US) 
The application of value analysis techniques for complex 
problems, 12:3455 (BA;US) 
Cost Estimation 
DOE's program for transportation of civilian high-level waste: 
An overview, 12:3449 (J;US) 
The application of value analysis techniques for complex 
problems, 12:3455 (BA;US) 
Hazards 
Hydrogen control in the handling, shipping and storage of wet 
radioactive waste, 12:3534 (R;US) 
Impact Shock 
Shock and vibration environments for truck-transported 
nuclear waste: Test and analysis, 12:3451 (J;US) 
Institutional Factors 
Institutional interactions in developing a transportation system 
under the Nuclear Waste Policy Act, 12:3450 (J;US) 
Legislation 
Institutional interactions in developing a transportation system 
under the Nuclear Waste Policy Act, 12:3450 (J;US) 
Mathematical Models 
Shock and vibration environments for truck-transported 
nuclear waste: Test and analysis, 12:3451 (J;US) 
Mechanical Vibrations 
Shock and vibration environments for truck-transported 
nuclear waste: Test and analysis, 12:3451 (J;US) 
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Institutional interactions in developing a transportation 
under the Nuclear Waste Policy Act, 12:3450 (J;US) 
The monitored retrievable storage (MRS) facility and its 
impact on spent fuel transportation, 12:3454 (BA;US) 


Puncture panel optimization, 12:3502 (J;US) 
Risk Assessment 
Safety criteria for spent-fuel transport. Final report, 12:3532 
(R;US) 
Spent Fuel Casks 
Development of a safeguards sealing system for multi-element 
bottles, 12:4584 (J;US) 
DOE's program for transportation of civilian high-level waste: 
An overview, 12:3449 (J;US) 
Transportation Systems 
Institutional interactions in developing a transportation 
under the Nuclear Waste Policy Act, 12:3450 (J;US) 
WASTE WATER 
on 
Genetic control of environmental pollutants: poster sessions, 
12:5634 (RA;US) 
Chemical 


Characterization of two commercial tar sand process waters, 
12:3422 (R;US) 


Use of selective adsorbents and reverse osmosis for treating 
aqueous solutions from nuclear power plants, 12:3891 
(RA;CS;In Czech) 

PH Value 

Characterization of two commercial tar sand process waters, 
12:3422 (R;US) 

Quantitative Chemical Analysis 

Characterization of two commercial iar sand process waters, 

12:3422 (R;US) 
Research 

Study of some wastewater contaminants. Fourth quarterly 

report, June 16-September 15, 1986, 12:5357 (R;US) 
Toxicity 

Characterization of two commercial tar sand process waters, 

12:3422 (R;US) 
Waste Heat Utilization 

Heat pumps in district heating. The potential of heat pumps 
utilizing waste heat from municipal sewage water treatment 
plants and industrial plants in Finland, 12:4217 (R;FI;In 
Finnish) 

Water Treatment 

Application of genetic engineering to industrial 
waste/wastewater treatment, 12:4210 (RA;US) 

Dover AFB characterization/hazardous-waste management 
survey, Dover AFB, Delaware. Final report, 25 February-31 
May 1986, 12:5351 (R;US) 

WASTEFORMS 
See WASTE FORMS 
WATER 
See also DRINKING WATER 
FEEDWATER 
FRESH WATER 
GROUND WATER 
HEAVY WATER 
HOT WATER 
RAIN WATER 


SEAWATER 
WASTE WATER 


Droplets 
Evaporation of a water droplet deposited on a hot high 
thermal conductivity solid surface, 12:4656 (R;US) 
Electric Conductivity 
Raman spectroscopy of shocked water, 12:5868 (BA;US) 
Evaporation 
Evaporation of a water droplet deposited on a hot high 
thermal conductivity solid surface, 12:4656 (R;US) 
Transfer 


Hydration dynamics of protons from photon initiated acids, 
12:4516 (J;US) 
Molecular Structure 
Molecular beam photoelectron spectroscopy and femtosecond 
intramolecular dynamics of H2O* and D2O*, 12:5825 (J;US) 
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Photochemical Reactions 
Hydration dynamics of protons from photon initiated acids, 
12:4516 (J;US) 
Photoelectron 


Spectroscopy 
Molecular beam photoelectron y and femtosecond 


spectroscop 
intramolecular dynamics of H2O* and D.O*, 12:5825 (J;US) 


Development of a process for the sensitized photochemical 
dissociation of water by sunlight, 12:3590 (R;FR) 
Raman Spectra 
Raman spectroscopy of shocked water, 12:5868 (BA;US) 
Solvent Properties 
Hydration dynamics of protons from photon initiated acids, 
12:4516 (J;US) 
WATER COOLANT 
See WATER 
WATER COOLED REACTORS 


See also BWR TYPE REACTORS 
JMTR REACTOR 
LR-0 REACTOR 
ORR REACTOR 
POOL TYPE REACTORS 
PWR TYPE REACTORS 
TRIGA TYPE REACTORS 
ZR-6 REACTOR 


ECCS 
Safety margins in zircaloy oxidation and embrittlement criteria 
for emergency core cooling system acceptance, 12:3995 
(J;US) 
IAEA Safeguards 
A modified inspection procedure for Light Water Reactor 
safeguards, 12:3999 (J;US) 


Inspection 
A modified i ion procedure for Light Water Reactor 
safeguards, 12:3999 (J;US) 
Loss of Coolant 
Safety margins in zircaloy oxidation and embrittlement criteria 
for emergency core cooling system acceptance, 12:3995 
G;US) 
WATER DISTRIBUTION 
See WATER SUPPLY 
WATER FAUCETS 
Computerized Simulation 
Conditions for dimensioning the flow in water taps and power 
requirements for hot water with the help of computer 
simulation, 12:4121 (RA;DK) 
Water Hammer 
Water taps - water hammer. A test method for taps, 12:4131 


See also SOLAR WATER HEATING 
Computerized Simulation 
Conditions for dimensioning the flow in water taps and power 
requirements for hot water with the help of computer 
simulation, 12:4121 (RA;DK) 
WATER MODERATOR 
See WATER 
WATER POLLUTION 
Bioassay 


Continuous monitoring automated analysis and sampling 
procedures, 12:5379 (J;US) 
Indicators 


Continuous monitoring automated analysis and sampling 
procedures, 12:5379 (J;US) 
Mathematical Models 
Implementation, sensitivity analysis, and application of the 
ILWAS model of acid-precipitation impacts to Panther Lake 
and Walker Branch watersheds. Technical report (Final), 15 
June 1985-30 June 1986, 12:5211 (R;US) 
Measuring Instruments 
Instrument maintenance service for Mediterranean pollution 
monitoring, 12:4976 (RA;XA) 
Instrument maintenance mission in Cuba, 12:4978 (RA;XA) 
Selection of analytical equipment for the Kuwait Action Plan 
Projects, 12:4977 (RA;XA) 
Monitoring 
Continuous monitoring automated analysis and sampling 
procedures, 12:5379 (J;US) 


Adsorption 


Sampling 
Continuous monitoring automated analysis and sampling 
procedures, 12:5379 (J;US) 
WATER QUALITY 
Data Processing 
Environmental and water-quality operational studies. Statistical 
methods for reservoir water-quality investigations. Final 
report, 12:4039 (R;US) 
Policies 


Ground-water-quality protection: state and local strategies. 
Final report, 1 October 1984-30 April 1986, 12:5375 (R;US) 
Information Systems 
National Surface Water Survey: Eastern Lake Survey - Phase 
1, data base dictionary, 12:5368 (R;US) 
Multivariate Analysis 
Environmental and water-quality operational studies. Statistical 
methods for reservoir water-quality investigations. Final 
report, 12:4039 (R;US) 
WATER REMOVAL 
Environmental Impacts 
Effects of proposed water supply withdrawals on fish habitat 
in the Piney River, 12:5423 (R;US) 
WATER RESERVOIRS 
Archaeological Sites 
Archaeological investigations in the Watauga Reservoir, Carter 
and Johnson Counties, Tennessee, 12:5424 (R;US) 
Remote Sensing 
Hydrodynamic modelling for determination of suspended 
sediment concentrations in the Aswan Reservoir using 
satellite data, 12:5354 (RA;US) 
Water Quality 
Hydrodynamic modelling for determination of suspended 
sediment concentrations in the Aswan Reservoir using 
satellite data, 12:5354 (RA;US) 
WATER RESOURCES 
Flow Models 
Integrated isotopic/physical approach to a numerical model of 
groundwater flow in the San Juan Basin. Technical 
completion report, 12:4045 (R;US) 


Areal soil moisture data for hydrologic models, 12:5269 
(RA;US) 
WATER SOLUTIONS 
See AQUEOUS SOLUTIONS 
WATER SUPPLY 
Used in the sense of a public utility or of an engineered system 
(e.g., irrigation system) as contrasted to a natural system, for 
which use WATER RESOURCES. 
Evaluation of the thermal performance of dead-legs in 
domestic hot water supply installations, 12:4116 (RA;DK) 
Circulating Systems 
Electric tracing of hot water supply pipes - efficiency and 
economy, 12:4119 (RA;DK) 
Computer-Aided Design 
Future possibilities for using CAD in the design of building 
services, 12:4126 (RA;DK) 
Leaks 
Waterproof building. Watersafe and exchangeable building 
installations, 12:4128 (RA;DK) 


Hydraulic testing in local pipe networks. A methodological 
study, 12:4214 (RA;DK) 

Studies on control of pressure by introduction of orifice in 
water distribution pipes in buildings, 12:4134 (RA;DK) 

Study on optimum planning for network piping system in 
building, 12:4130 (RA;DK) 


Study on reliability design for building equipment, 12:4127 
(RA;DK) 
Service Life 
Study on reliability design for building equipment, 12:4127 
(RA;DK) 


Heat and mass diffusions in the absorption of water vapor by 
aqueous solutions of lithium bromide, 12:4158 (TG;US) 





High-temperature electrolysis of water vapour: a study of 
doped cathode interfaces, 12:3592 (R;FR;In French) 
Sampling 
Passive sampler for water vapor, 12:5236 (J;GB) 
WATER WALLS 
Solar Fraction 
Passive solar systems performance in West Germany, 12:3662 
(RA;DK) 


Spectra 
Ocean swell on the Norwegian continental shelf, 12:5692 
;NO) 
WATERBORNE PARTICLES 
See PARTICULATES 
WATERSHEDS 
Land Pollution 
Implementation, sensitivity analysis, and application of the 
ILWAS model of acid-precipitation impacts to Panther Lake 
and Walker Branch watersheds. Technical report (Final), 15 
June 1985-30 June 1986, 12:5211 (R;US) 
Runoff 
Extraction of topographic networks from digital elevation data, 
12:5294 (RA;US) 
Water Pollution 
Implementation, sensitivity analysis, and application of the 
ILWAS model of acid-precipitation impacts to Panther Lake 
and Walker Branch watersheds. Technical report (Final), 15 
June 1985-30 June 1986, 12:5211 (R;US) 
WAVE FORCES 
Computer Calculations 
Calculation of non-linear drift forces and torques on compact 
offshore structures of any shape, 12:4683 (R;DE;In German) 
WAVEGUIDES 
Bending 
Dielectric-waveguide strain gauge: a theoretical study, 12:6107 
(J;US) 


Dielectric-waveguide strain gauge: a theoretical study, 12:6107 
(J;US) 


New directional couplers for multimode circular waveguides 
applied intense pulsed microwave systems, 12:4797 (RA;US) 
Electromagnetic Fields 
Calculating the oscillation total spectrum in axially symmetric 
longitudinally homogeneous resonators waveguides and in 
periodic accelerating structures in the modes of traveling 
and standing waves, 12:4817 (RA;SU;In Russian) 
Oscillation Modes 
Effects of slots/holes in disks on frequencies of TMo: and EHi 
waves in the disk-loaded waveguide, 12:4704 (RA;US) 
Refractivity 
Dielectric-waveguide strain gauge: a theoretical study, 12:6107 
(J;US) 
WAVES (SHOCK) 
See SHOCK WAVES 
WAZ 16 
See NICKEL BASE ALLOYS 
WEAK BOSON 
See INTERMEDIATE VECTOR BOSONS 
WEAK INTERACTIONS 
Recollections on the establishment of the weak interaction 
notion, 12:5919 (R;SU) 
Matrix Elements 
Weak interaction matrix elements with staggered fermions. I: 
theory and a trial run, 12:5906 (R;US) 
WEATHER 
Monthly Variations 
Danish test reference year, TRY. Meteorological data for 
HVAC and energy, 12:5159 (R;DK) 
WECS 
See WIND TURBINES 
WELDED JOINTS 
Acoustic Emission Testing 
Recommendations for interagency pinch weld round robin 
tests, 12:4670 (R;US) 
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Crack Propagation 
The effect of fast-neutron irradiation on the fatigue-crack 
growth behavior of several austenitic stainless steels and 
weldments, 12:3814 (J;US) 
Fatigue 
The effect of fast-neutron irradiation on the fatigue-crack 
growth behavior of several austenitic stainless steels and 
weldments, 12:3814 (J;US) 
Fracture Properties 
Cryogenic mechanical properties of high-manganese steel 
weldments, 12:6274 (BA;US) 
Improvements in the weldability of a superconductor sheath 
material, 12:6275 (BA;US) 
Physical Radiation Effects 
The effect of fast-neutron irradiation on the fatigue-crack 
growth behavior of several austenitic stainless steels and 
weldments, 12:3814 (J;US) 
Temperature Effects 
Cryogenic mechanical properties of high-manganese steel 
weldments, 12:6274 (BA;US) 
Improvements in the weldability of a superconductor sheath 
material, 12:6275 (BA;US) 
Testing 
Effect of stem concentricity on unconfined pinch welds, 
12:4295 (R;US) 
Yield Strength 
Cryogenic mechanical properties of high-manganese steel 
weldments, 12:6274 (BA;US) 
Improvements in the weldability of a superconductor sheath 
material, 12:6275 (BA;US) 
WELDING 
Planning 
Determination of the approximate number of welding 
qualification procedures, according to the AD-HP 2/1 and 
NUCLEN rules, 12:3844 (RA;BR;In Portuguese) 
Quality Control 
Determination of the approximate number of welding 
qualification procedures, according to the AD-HP 2/1 and 
NUCLEN rules, 12:3844 (RA;BR;In Portuguese) 


Determination of the approximate number of welding 
qualification procedures, according to the AD-HP 2/1 and 
NUCLEN rules, 12:3844 (RA;BR;In Portuguese) 

WELDS 
See WELDED JOINTS 
WELL LOGGING 
Geologic interrelations relative to gas hydrates within the 
North Slope of Alaska, 12:3393 (RA;US) 
WEST GERMANY 
See FEDERAL REPUBLIC OF GERMANY 
WEST VIRGINIA 
Black Shales 
Devonian shale gas exploration and production studies. Final 
report, November 1983-April 1986, 12:3407 (R;US) 
WESTERN EUROPE 
See also FEDERAL REPUBLIC OF GERMANY 
FRANCE 
IRELAND 
ITALY 
NETHERLANDS 
SWITZERLAND 
UNITED KINGDOM 

Impact of Eastern Europe on soviet policy toward Western 

Europe. Interim report, 12:6304 (R;US) 
WETLANDS 
Ecology 

Alteration of a salt marsh bacterial community by fertilization 

with sewage sludge, 12:5646 (J;US) 
Inventcries 

TM vs MSS in operational peatland inventory, 12:5303 

(RA;US) 
WETTABILITY 
Correlations 

Evaluation and determination of cross correlations between 

wettability methods. Status report, 12:3367 (R;US) 
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Methods 
Evaluation and determination of cross correlations between 
wettability methods. Status report, 12:3367 (R;US) 
WET-TYPE COOLING TOWERS 
See COOLING TOWERS 
WHEAT 


Continuing development of an application for Landsat data: 
1983 DCLC winter wheat acreage estimates for four states, 
12:5582 (RA;US) 

Remote sensing and crop production forecasting in Italy results 
and future programs, 12:5305 (RA;US) 

Remote Sensing 

Continuing development of an application for Landsat data: 
1983 DCLC winter wheat acreage estimates for four states, 
12:5582 (RA;US) 

WHITE DWARF STARS 
Ultraviolet Spectra 

Study of the ultraviolet absorptions in the spectra of DA white 
dwarfs. Semiannual Report, 1 April-30 September 1985, 
12:5763 (R;US) 

WHOLE-BODY COUNTERS 
Computer Calculations 


Determination of photoelectric counting efficiency in a whole 
body counter using Monte Carlo method and a small micro- 
computer Sinclair type (16K), 12:5004 (RA;BR) 

Dose Limits 

Effect of anthoropometrics parameters in a whole body 
counting procedure to abnormal levels of radioactivity, 
12:5003 (RA;BR) 


Determination of photoelectric counting efficiency in a whole 
body counter using Monte Carlo method and a small micro- 
computer Sinclair type (16K), 12:5004 (RA;BR) 


Effect of anthoropometrics parameters in a whole body 
counting procedure to abnormal levels of radioactivity, 
12:5003 (RA;BR) 

Nal Detectors 

Determination of photoelectric counting efficiency in a whole 
body counter using Monte Carlo method and a small micro- 
compuier Sinclair type (16K), 12:5004 (RA;BR) 


IRD (Instituto de Radioprotecao e Dosimetria) whole body 
counter unit , 12:5005 (RA;BR;In Portuguese) 
WHOLE-BODY COUNTING 
Standards 
Performance testing of radiobioassay laboratories: in-vivo 
measurements, pilot study report, 12:6085 (R;US) 
WILD ANIMALS 
Population Density 
Counting big game by aerial thermography in the Arc-en- 
Barrois forest, 12:5277 (RA;US) 
Remote Sensing 
Counting big game by aerial thermography in the Arc-en- 
Barrois forest, 12:5277 (RA;US) 
WILDERNESS AREAS 
See NATURE RESERVES 
WILLOWS 
Vegetative Propagation 
Culture of Salix species in vitro, 12:3635 (R;SE) 
WIND 
Flow Models 
Accurate determination of wind over a microscale 
region using a numerical model, 12:3708 (BA;US) 
M 
Accurate determination of wind speeds over a microscale 
region using a numerical model, 12:3708 (BA;US) 
WIND ENERGY CONVERSION SYSTEMS 
See WIND TURBINES 
WIND GENERATORS 
See WIND TURBINES 
WIND POWER PLANTS 
Environmental Impacts 
Estimating environmental costs and benefits for five generating 
resources. Description of generic generating resources, their 


WIPP 
Economic impact 


likely significant environmental effects, and the economic 
value of those effects. Final report, 12:4041 (R;US) 
WIND TUNNELS 
Cryogenics 
Cryogenic strain gage techniques used in force balance design 
for the National Transonic Facility, 12:4571 (R;US) 
WIND TURBINES 
See also HORIZONTAL AXIS TURBINES 
VERTICAL AXIS TURBINES 
Simulation 
WEST-3 wind turbine simulator development. Volume 1. 
Summary, 12:3697 (R;US) 
Diesel Engines 
i of wind turbine drive trains and 


wind/diesel systems, 12:3703 (R:DK) 


Dynamic modelling of wind turbine drive trains and 
wind/diesel systems, 12:3703 (R;DK) 
Field Tests 
Accurate determination of wind speeds over a microscale 
region using a numerical model, 12:3708 (BA;US) 
Noise Pollution 
Acoustical noise measurements as well as radio and TV 
interferences around the Nibe wind turbines, 12:3696 
(R;DK;In Danish) 
Site Selection 
Accurate determination of wind speeds over a microscale 
region using a numerical model, 12:3708 (BA;US) 
Turbine Blades 
Aerodynamic characteristics for wind turbine blades and 
airbrakes, 12:3706 (R;DK;In Danish) 
Measurements of aerodynamic characteristics of a NACA 
63(3)-418 profile, 12:3705 (R;DK;In Danish) 
Natural frequencies calculated for the LM 8.5-m blade, 12:3702 
(R;DK;In Danish) 
Natural frequencies calculated for the Alternegy 7.5 m blade, 
12:3701 (R;DK;In Danish) 
Structural modelling of composite wind turbine blades, 12:3700 
(R;DK;In Danish) 
WINDING MACHINES 
Not to be used for HOISTS. 


Apparatus and method for fabricating multi-strand 
superconducting cable, 12:4578 (P;US) 


Apparatus and method for fabricating multi-strand 
superconducting cable, 12:4578 (P;US) 
WINDOWS 
Electrochromism 
Recent research related to the development of electrochromic 
windows, 12:4428 (J;NL) 


Integrating window pyranometer for beam daylighting 
measurements in scale-model buildings, 12:4146 (R;US) 
Ventilation 
Exhaust air windows and hollow core slabs as a part of the 
space HVAC-system in an office building, 12:4147 (R;FI;In 
Finnish) 
WIND-POWERED PUMPS 
Wind-mechanical pumps only; for wind-electric pumps use WIND 
TURBINES and PUMPS. 
Field Tests 
Case study of field testing of windpumps in India, 12:3698 


(R;IN) 
WINDSCALE REPROCESSING PLANT 
See SELLAFIELD REPROCESSING PLANT 
WIPP 
Construction 
The transuranic waste management program at Savannah 
River, 12:3505 (BA;US) 
Cost Estimation 
Cost/schedule optimization in the defense TRU waste 
program, 12:3514 (BA;US) 
Economic Impact 
WIPP and the local communities, 12:3509 (BA;US) 





WiPP 
Performance 


Performance 
Preliminary evaluation of drift closure and closure rate 
response with respect to the effects of gas occurrences 
within the Waste Isolation Pilot Plant, 12:3500 (R;US) 
Schedules 
Cost/schedule optimization in the defense TRU waste 
program, 12:3514 (BA;US) 


See also SUPERCONDUCTING WIRES 
Corrosion Resistance 
Effects of variables in the wire drawing process on the 
corrosion resistance of hard drawn aluminium wires, 12:3716 
(R;EC) 
Drawing 
Effects of variables in the wire drawing process on the 
corrosion resistance of hard drawn aluminium wires, 12:3716 
(R;EC) 
WISCONSIN 
Energy Conservation 
1986 Governor's energy efficiency plan. Draft, 12:4069 (R;US) 
WOLFRAM 
See TUNGSTEN 
wooD 
Acid Hydrolysis 
HF solvolysis of wood for ethanol production preliminary 
design, economics and identification of needed research, 
12:3602 (BA;US) 
ion 
Roles of hydrogen and carbon monoxide on the conversions of 
organic solids and their chemical models, 12:3296 (RA;US) 
Saccharification 
HF solvolysis of wood for ethanol production preliminary 
design, economics and identification of needed research, 
12:3602 (BA;US) 
WOOD ALCOHOL 
See METHANOL 
WOOD FUELS 
Use of this term is limited to policy, feasibility, and socio-economic 
studies. For wood properties use WOOD. 
Combustion 
Dimensioning basics and methods for central heating system 
using indigenous fuels. Guide, for dimensioning, 12:4216 
(R;FI;In Finnish) 
Combustion Products 
Mutagenic activities of wood-smoke photooxidation products. 
Final report, October 1984-July 1986, 12:5215 (R;US) 
WOOD PRODUCTS INDUSTRY 
See also PAPER INDUSTRY 


Secondary forest products manufacturers market void 
identification, 12:6301 (R;US) 
WOOD WASTES 
Combustion 
Retrospective search on combustion of densified forest residues 
(pellets and powders) and of a agricultural wastes, 12:3603 
(R;IE) 
Production 
Production and use of industrial wood and bark residues in the 
Tennessee Valley region, 1984, 12:3636 (R;US) 
Resource Assessment 
Estimators and characteristics of logging residue in California. 
Forest Service research paper, 12:3630 (R;US) 
WORKERS 
See PERSONNEL 
WWER TYPE REACTORS 


See also LOVIISA-1 REACTOR 
LOVIISA-2 REACTOR 
MOCHOVCE-1 REACTOR 
WWER-3 REACTOR 
WWER-S REACTOR 


Capacity 

Methods of measuring the thermal output of the WWER 

reactor, 12:3777 (RA;CS;In Czech) 
Research Programs 

Targets and methods of coordination of State science and 
technology development project "Nuclear power 
installations with light water 1000-MW reactors” (ZA 01- 
123-101), 12:3765 (RA;CS;In Czech) 
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Diesel Engines 
Modelling of nuclear power plant control and instrumentation 
elements for automatic disturbance and reliability analysis. 
Final report for the period 1 August 1982-31 August 1985, 
12:3859 (R;XA) 
ECCS 
Checking the reliability of nuclear power unit subsystems by 
probability calculations, 12:3964 (RA;CS;In Czech) 
Primary part of technological equipment for Temelin nuclear 
power plant, 12:3787 (RA;CS;In Czech) 
Equipment 


Earthquake resistance of nuclear power plant components - 
main contractor's current solution, 12:3968 (RA;CS;In 
Czech) 

Research and development of the field of heavy-current 
electrical engineering for nuclear power plants with 1000 
MW units, 12:3763 (RA;CS;In Czech) 

Fuel Assemblies 

Comparison of results of calculations of neutron flux in light 
water reactor fuel assemblies, using diffusion and transport 
theories, 12:3756 (RA;CS;In Czech) 

Loss of Coolant 

Analysis of models used in calculating the time course of 
pressure during a loss-of-coolant accident, 12:3966 
(RA;CS;In Czech) 

Heat transfer during WWER type reactor emergency cooling, 
12:3971 (RA;CS;In Czech) 

Loss of Flow 

Boiling crisis at nonsteady-state coolant flow, 12:4654 

(RA;CS;In Czech) 
Organizing 

Main contractor's preparations for construction of Temelin 

nuclear power plant, 12:3789 (RA;CS;In Czech) 


Earthquake resistance of nuclear power plant components - 
main contractor's current solution, 12:3968 (RA;CS;In 
Czech) 

Pressure Vessels 

Statistical approach to brittle fracture resistance evaluation of 
WWER pressure vessel, 12:3753 (RA;CS;In Czech) 

Use of photoelasticimetry for safety assurance of nuclear 
reactors produced by Skoda concern, 12:3754 (RA;CS;In 
Czech) 

Primary Coolant Circuits 

Primary part of technological equipment for Temelin nuclear 

power plant, 12:3787 (RA;CS;In Czech) 
Protection 


Survey of achievements in the field of radiation safety and 

shielding, 12:3784 (RA;CS;In Czech) 
Reactor Components 

Current state of development and introduction in manufacture 
by Vitkovice concern of components for WWER-1000 
power plants, 12:3762 (RA;CS;In Czech) 

Preparation of manufacture by SKODA concern of WWER- 
1000 reactor (Steels: 1ISKh2NMFA, 1SKh2NMFAA, 
O8Khi8N10T, 12Kh11N20T3R, and KhN35VT-VD), 
12:3761 (RA;CS;In Czech) 

Reactor Control Systems 

Basic operating level of the automated control system, 12:3883 
(RA;CS;In Czech) 

Modelling of nuclear power plant control and instrumentation 
elements for automatic disturbance and reliability analysis. 
Final report for the period 1 August 1982-31 August 1985, 
12:3859 (R;XA) 

Reactor Cores 

Heat transfer during WWER type reactor emergency cooling, 
12:3971 (RA;CS;In Czech) 

Modular system of computer programs of ZES-SKODA for 
neutron physics analyses of WWER-1000 reactor cores, 
12:3757 (RA;CS;In Czech) 

Problems of model research in boiling crisis, 12:4653 
(RA;CS;In Czech) 

Reactor Operation 

Selected results of VUJE research projects (with possibility of 
extrapolation to WWER-1000 power plants) and prospects 
for forthcoming period, 12:3766 (RA;CS;In Slovak) 





Reactor Physics 
Overview of results of theoretical and calculation studies in 
light water reactor physics performed by UJV Rez in the 
years 1981 to 1983, 12:3785 (RA;CS;In Czech) 
Reactor Vessels 
Calculations of criticality and power distribution of LR-O 
configuration for experimental determination of dose 
absorbed in WWER reactor vessel, 12:3904 (RA;CS;In 
Czech) 
Research Programs 
Results of research and developmert for nuclear power plants 
with WWER-1000 type light water reactors. In 
commemoration of the 125th anniversary of SKODA, 
12:3759 (R;CS;In Czech and Slovak) 
Selected results of VUJE research projects (with possibility of 
lation to WWER-1000 power plants) and prospects 
for forthcoming period, 12:3766 (RA;CS;In Slovak) 
Coolant Circuits 


Secondary circuit of WWER-1000 power plants with turboset 
of Skoda design, 12:3764 (RA;CS;In Czech) 


Shielding 
Survey of achievements in the field of radiation safety and 
shielding, 12:3784 (RA;CS;In Czech) 
Site Preparation 


Current state of investor's ions for Temelin nuclear 
power plant, 12:3788 (RA;CS;In Czech) 


Thermohydraulic calculation of WWER-type NPP. Unsteady 
processes calculation technique and algorithm, 12:3739 
(R;SU;In Russian) 


Secondary circuit of WWER-1000 power plants with turboset 
of Skoda design, 12:3764 (RA;CS;In Czech) 
WWER-1000 REACTOR 
See WWER-5 REACTOR 
WWER-3 REACTOR 
Containment 
Use of novel reinforcement joints in nuclear power plant 
construction, 12:3769 (RA;CS;In Czech) 
Critical Heat Flux 
Preliminary determination of safety limits of WWER-1000 
reactor core and comparison with WWER-440, 12:3970 
(RA;CS;In Czech) 
Fission Chambers 
Performance testing of chambers of the AKNP-2 (SUGAN) 
system by means of a neutron source, 12:3781 (RA;CS;In 
Czech) 
Loss of Coolant 
Dynamics of the WWER-type reactor support cylinder in the 
initial stage of a loss-of-coolant accident, 12:3965 (RA;CS;In 
Czech) 
Pressure Drop 
Analysis of conditions affecting the character of the under- 
pressure wave from a sudden pressure drop in a hot 
pressurized water system, 12:3779 (RA;CS;In Czech) 
Reactor Control Systems 
Earthquake resistance tests of automation devices of WWER- 
440 and WWER-1000 nuclear power plant control and 
inspection systems, 12:3969 (RA;CS;In Czech) 
Reactor Cores 
Preliminary determination of safety limits of WWER-1000 
reactor core and comparison with WWER-440, 12:3970 
(RA;CS;In Czech) 
Reactor Safety 
Preliminary determination of safety limits of WWER-1000 
reactor core and comparison with WWER-440, 12:3970 
(RA;CS;In Czech) 
Reactor Safety Experiments 
Earthquake resistance tests of automation devices of WWER- 
440 and WWER-1000 nuclear power plant control and 
inspection systems, 12:3969 (RA;CS;In Czech) 
Seismic Effects 
Earthquake resistance tests of automation devices of WWER- 
440 and WWER-1000 nuclear power plant control and 
inspection systems, 12:3969 (RA;CS;In Czech) 
WWER-440 REACTOR 
See WWER-3 REACTOR 


WWER-5 REACTOR 


Bolted Joints 
Device for tightening the main flange joint of reactor WWER- 
1000, 12:3771 (RA;CS;In Czech) 
Simulation 
Modeling the dynamic properties of main components of 
WWER-1000 nuclear power plants, 12:3885 (RA;CS;In 
Czech) 
Containment Buildings 
Prestressing the containment of a nuclear power plant with 
WWER-1000 units, 12:3768 (RA;CS;In Czech) 
Use of novel reinforcement joints in nuclear power plant 
construction, 12:3769 (RA;CS;In Czech) 
Critical Heat Flux 
Preliminary determination of safety limits of WWER-1000 
reactor core and comparison with WWER-440, 12:3970 
(RA;CS;In Czech) 
Fuel Assemblies 
Research in boiling crisis in WWER-1000 fuel assemblies, 
12:3776 (RA;CS;In Czech) 
Heat Transfer 
Research in boiling crisis in WWER-1000 fuel assemblies, 
12:3776 (RA;CS;In Czech) 
Loss of Flow 
Calculation of transients in WWER-1000 nuclear power plants, 
12:3973 (RA;CS;In Czech) 


Pipes for the WWER-1000 nuclear power plant, 12:3758 
(RA;CS;In Czech) 

Strength and service life of WWER-1000 nuclear power plant 
primary circuit, 12:3773 (RA;CS;In Czech) 

Pressure Vessels 

Brittle fracture characteristics of WWER-1000 reactor pressure 
vessel steels, 12:3755 (RA;CS;In Czech) 

Cyclic stress of model of WWER-1000 reactor pressure vessel 
neck, 12:4664 (RA;CS;In Czech) 

Device for tightening the main flange joint of reactor WWER- 
1000, 12:3771 (RA;CS;In Czech) 

Some results of certification tests of WWER-1000 reactor 
pressure vessel base material (Steels 1SKh2MFA and 
15Kh2NMFAA), 12:3772 (RA;CS;In Czech) 

Pressurizers 

In-service diagnostics of the WWER-1000 steam generator and 
pressurizer, 12:3780 (RA;CS;In Czech) 

Mathematical model of the WWER-1000 nuclear power plant 
pressurizer system, 12:3778 (RA;CS;In Czech) 

Primary Coolant Circuits 

Strength and service life of WWER-1000 nuclear power plant 

primary circuit, 12:3773 (RA;CS;In Czech) 
Pumps 

Reliability and economic evaluation of feeder pump station for 
WWER-1000 nuclear power plants, 12:3767 (RA;CS;In 
Czech) 

Reactor Control Systems 

Current state of R and D work in the field of automated 
control systems of WWER-1000 nuclear power plants, 
12:3884 (RA;CS;In Czech) 

Earthquake resistance tests of automation devices of WWER- 
440 and WWER-1000 nuclear power plant control and 
inspection systems, 12:3969 (RA;CS;In Czech) 

Improved linear stepping motor, 12:3879 (RA;CS;In Czech) 
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YTTRIUM ALLOYS 
Phase Diagrams 
Handbook of binary metallic systems structure and properties. 
Volume 3. Systems of gold, indium, iridium, ytterbium, and 
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Volume 3. Systems of gold, indium, iridium, ytterbium, and 
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170598/ 7/ XAB 
170601/ 9/ XAB 
170608/ 4/ XAB 
170620/ 9/ XAB 
170626/ 6/ XAB 
170627/ 4/ XAB 
170628/ 2/ XAB 
170642/ 3/ XAB 
170672/ 0/ XAB 
170694/ 4/ XAB 
170699/ 3/ XAB 
170715/ 7/ XAB 
170718/ 1/ XAB 
170735/ 5/ XAB 
170785/ 0/ XAB 
170788/ 4/ XAB 
170811/ 4/ XAB 
170820/ 5/ XAB 
170828/ 8/ XAB 
170833/ 8/ XAB 
170843/ 7/ XAB 
170856/ 9/ XAB 
170859/ 3/ XAB 
170861/ 9/ XAB 
170876/ 7/ XAB 
170881/ 7/ XAB 


Availability 
Source 


See AD-A-171264/5/XAB 
NTIS (US Sales Only), PC A08/MF A01 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO! 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 


NTIS, PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A03/MF A0O1 


NTIS, PC A05/MF A01 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF A01 
NTIS, PC A03/MF A01 


NTIS, PC A04/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF AO1 
NTIS, PC A03/MF A01 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A06/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A02/MF A01 
NTIS, PC A04/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF AO1 
NTIS, PC A06/MF AOI 
NTIS, PC A09/MF AO01 
NTIS, PC A0S5/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A04/MF AO1 
NTIS, PC A03/MF AOI 
NTIS, PC A03/MF AO1 
NTIS, PC A06/MF A01 
NTIS, PC A06/MF AO1 
NTIS, PC A05/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A04/MF AO1 
NTIS, PC A05/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A03/MF A01 


File 
Number 


DE87700124 


DE87700088 
DE87700089 
DE87700057 
DE87700090 
DE87700115 


DE87900020 
DE87700077 


Abstract 
Number 


12:4248 
12:5327 


12:6056 
12:6057 
12:5789 
12:6058 
12:4524 


12:4518 
12:5693 


12:5058 
12:5059 
12:5060 
12:5061 
12:5062 


12:5328 
12:6114 
12:4585 
12:4586 
12:4396 
12:5779 
12:4587 
12:4525 
12:6327 
12:4365 
12:4245 
12:6303 
12:5694 
12:5052 
12:5053 
12:5063 
12:5586 
12:4366 
12:6304 
12:6328 
12:4674 
12:6305 
12:6329 
12:5351 
12:4246 
12:5854 
12:5695 
12:4588 
12:6306 
12:6307 
12:3825 
12:5790 
12:5696 
12:3372 
12:4055 





R 


Number 


170891/ 6/ XAB 
170903/ 9/ XAB 
170905/ 4/ XAB 
170907/ 0/ XAB 
170918/ 7/ XAB 
170920/ 3/ XAB 
170925/ 2/ XAB 
170946/ 8/ XAB 
170947/ 6/ XAB 
170952/ 6/ XAB 
170965/ 8/ XAB 
170976/ 5/ XAB 
170981/ 5/ XAB 
170994/ 8/ XAB 
170996/ 3/ XAB 
171002/ 9/ XAB 
171006/ 0/ XAB 
171029/ 2/ XAB 
171046/ 6/ XAB 
171050/ 8/ XAB 
171067/ 2/ XAB 
171069/ 8/ XAB 
171081/ 3/ XAB 
171085/ 4/ XAB 
171086/ 2/ XAB 
171095/ 3/ XAB 
171099/ 5/ XAB 
171107/ 6/ XAB 
171113/ 4/ XAB 
171121/ 7/ XAB 
171123/ 3/ XAB 
171139/ 9/ XAB 
171143/ 1/ XAB 
171145/ 6/ XAB 
171146/ 4/ XAB 
171167/ 0/ XAB 
171168/ 8/ XAB 
171174/ 6/ XAB 
171179/ 5/ XAB 
171182/ 9/ XAB 
171188/ 6/ XAB 
171212/ 4/ XAB 
171219/ 9/ XAB 
171230/ 6/ XAB 
171232/ 2/ XAB 
171245/ 4/ XAB 
171252/ 0/ XAB 
171261/ 1/ XAB 
171264/ 5/ XAB 
171266/ 0/ XAB 
171284/ 3/ XAB 
171286/ 8/ XAB 
171298/ 3/ XAB 
171299/ 1/ XAB 
171318/ 9/ XAB 
171320/ 5/ XAB 
171324/ 7/ XAB 
171327/ 0/ XAB 
171347/ 8/ XAB 
171350/ 2/ XAB 
171371/ 8/ XAB 
171372/ 6/ XAB 
171385/ 8/ XAB 
171386/ 6/ XAB 
171395/ 7/ XAB 
171399/ 9/ XAB 
171405/ 4/ XAB 
171406/ 2/ XAB 
171407/ 0/ XAB 
171410/ 4/ XAB 
171425/ 2/ XAB 
171458/ 3/ XAB 
171472/ 4/ XAB 
171494/ 8/ XAB 
171495/ 5/ XAB 
171513/ 5/ XAB 
171521/ 8/ XAB 
171522/ 6/ XAB 
171523/ 4/ XAB 
171524/ 2/ XAB 
995286/ 2/ XAB 
995290/ 4/ XAB 
995291/ 2/ XAB 
995292/ 0/ XAB 


Availability 
Source 


NTIS, PC A09/MF AO1 
NTIS, PC A05/MF A0l 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF A01 
NTIS, PC A04/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A03/MF A01 
NTIS, PC A07/MF A01 
NTIS, PC A03/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A04/MF AOI 
NTIS, PC A02/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF A01 
NTIS, PC A07/MF AO1 
NTIS, PC A10/MF A01 
NTIS, PC A06/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A04/MF A01 
NTIS, PC A09/MF AO1 
NTIS, PC A02/MF AOl 
NTIS, PC A03/MF A01 
NTIS, PC A99/MF E04 
NTIS, PC A04/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A04/MF A01 


NTISPC$300.00/MF$300.00 


NTIS, PC A02/MF A0i 
NTIS, PC A02/MF AO1 
NTIS, PC A04/MF A01 
NTIS, PC A03/MF AO01 
NTIS, PC A03/MF AO0l 
NTIS, PC A22/MF A01 
NTISMF AO01 

NTIS, PC A04/MF A01 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF A01 
NTIS, PC A08/MF A01 
NTIS, PC A08/MF Al 
NTIS, PC A03/MF AO1 
NTIS, PC A05/MF A01 
NTIS, PC A07/MF AO1 
NTIS, PC A07/MF A0O1 
NTIS, PC A07/MF AO1 
NTIS, PC A06/MF A0O1 
NTIS, PC A02/MF AO01 
NTIS, PC A02/MF A01 
NTIS, PC A05/MF A01 
NTIS, PC A03/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A05/MF A01 
NTIS, PC A09/MF AOl1 
NTIS, PC A06/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF AO1 
NTIS, PC A06/MF A01 
NTIS, PC A04/MF A01 
NTIS, PC A20/MF AOl1 
NTIS, PC A19/MF AO1 
NTIS, PC A19/MF AO1 
NTIS, PC A08/MF A01 
NTISMF AOI 

NTIS, PC A02/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A02/MF AO01 
NTIS, PC A04/MF A01 
NTIS, PC A05/MF A01 
NTIS, PC A05/MF A01 
NTIS, PC A09/MF AO1 
NTIS, PC A12/MF A01 
NTIS, PC A12/MF A01 
NTIS, PC A04/MF A01 
NTIS, PC A06/MF A01 
NTIS, PC A06/MF AO1 
NTIS, PC A04/MF AOI 


Abstract 
Number 


12:6308 
12:6309 
12:4834 
12:4220 
12:5780 
12:6330 
12:6310 
12:4387 
12:5697 
12:6311 
12:3613 
12:6312 
12:4589 
12:5855 
12:5164 
12:4561 
12:5698 
12:5674 
12:4039 
12:6313 
12:4562 
12:4104 
12:5473 
12:4541 
12:6059 
12:4040 
12:4221 
12:5699 
12:6098 
12:4542 
12:4590 
12:4367 
12:3373 
12:6314 
12:3456 
12:4247 
12:4591 
12:4592 
12:5064 
12:4543 
12:3614 
12:5054 
12:6331 
12:4397 
12:6060 
12:4593 
12:4676 
12:4105 
12:4248 
12:5781 
12:3610 
12:6172 
12:6315 
12:6316 
12:3374 
12:4467 
12:5065 
12:5587 
12:4544 
12:5782 
12:6317 
12:6318 
12:5662 
12:5663 
12:6319 
12:5700 
12:5664 
12:5665 
12:5666 
12:4249 
12:5165 
12:5667 
12:6320 
12:4468 
12:3375 
12:4002 
12:5309 
12:5166 
12:5167 
12:5168 
12:5066 
12:5067 
12:5068 
12:5069 
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Report Availability i Abstract 
Number Source 


995296/ 1/ XAB 
995301/ 9/ XAB 
995302/ 7/ XAB 
995308/ 4/ XAB 
995309/ 2/ XAB 
995310/ 0/ XAB 
995311/ 8/ XAB 
995312/ 6/ XAB 
995313/ 4/ XAB 
995314/ 2/ XAB 
995315/ 9/ XAB 
995316/ 7/ XAB 
995317/ 5/ XAB 
995318/ 3/ XAB 
995319/ 1/ XAB 
995320/ 9/ XAB 
995321/ 7/ XAB 
995322/ 5/ XAB 
995323/ 3/ XAB 
995324/ 1/ XAB 
995325/ 8/ XAB 
995326/ 6/ XAB 
995328/ 2/ XAB 
995332/ 4/ XAB 
995333/ 2/ XAB 
995334/ 0/ XAB 
995338/ 1/ XAB 
995339/ 9/ XAB 
995340/ 7/ XAB 
995345/ 6/ XAB 
995346/ 4/ XAB 
995347/ 2/ XAB 
995349/ 8/ XAB 
995350/ 6/ XAB 
995354/ 8/ XAB 
995355/ 5/ XAB 
995356/ 3/ XAB 
995357/ 1/ XAB 
995358/ 9/ XAB 
995362/ 1/ XAB 
995363/ 9/ XAB 
995364/ 7/ XAB 
995365/ 4/ XAB 
995366/ 2/ XAB 
995367/ 0/ XAB 
995381/ 1/ XAB 
995383/ 7/ XAB 
995386/ 0/ XAB 
995387/ 8/ XAB 
995388/ 6/ XAB 
995389/ 4/ XAB 
995390/ 2/ XAB 
995391/ 0/ XAB 
995392/ 8/ XAB 
995394/ 4/ XAB 
995395/ 1/ XAB 
995396/ 9/ XAB 
995399/ 3/ XAB 
995400/ 9/ XAB 
995401/ 7/ XAB 
995402/ 5/ XAB 
995403/ 3/ XAB 
995404/ 1/ XAB 
995405/ 8/ XAB 
995406/ 6/ XAB 
995407/ 4/ XAB 
995408/ 2/ XAB 
995409/ 0/ XAB 
995411/ 6/ XAB 
995412/ 4/ XAB 
995413/ 2/ XAB 
995414/ 0/ XAB 
995415/ 7/ XAB 
995416/ 5/ XAB 
995417/ 3/ XAB 
995421/ 5/ XAB 
995422/ 3/ XAB 
995423/ 1/ XAB 
995424/ 9/ XAB 
995444/ 7/ XAB 
995445/ 4/ XAB 
995446/ 2/ XAB 


AEC-WT- 


1184 


NTIS, PC A04/MF AO1 
NTIS, PC A07/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A04/MF A01 
NTIS, PC A06/MF A01 
NTIS, PC A04/MF A0O1 
NTIS, PC A23/MF A01 
NTIS, PC A13/MF AO0l1 
NTIS, PC A03/MF AO1 
NTIS, PC A05/MF A01 
NTIS, PC A07/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A06/MF AO01 
NTIS, PC A06/MF A01 
NTIS, PC A16/MF A01 
NTIS, PC A05/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A07/MF AOl1 
NTIS, PC A13/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A05/MF A01 
NTIS, PC A09/MF AO1 
NTIS, PC Al2/MF AO01 
NTIS, PC A07/MF AO01 
NTIS, PC A20/MF A01 
NTIS, PC A20/MF AO1 
NTIS, PC Al4/MF AO01 
NTIS, PC A05/MF AOi 
NTIS, PC A03/MF AO01 
NTIS, PC A04/MF AO1 
NTIS, PC A03/MF AO01 
NTIS, PC A04/MF AO01 
NTIS, PC A04/MF AO1 
NTIS, PC A07/MF AO1 
NTIS, PC A09/MF A01 
NTIS, PC A0S/MF AO1 
NTIS, PC A04/MF AO01 
NTIS, PC A03/MF AO1 
NTIS, PC A05/MF A01 
NTIS, PC A19/MF AO1 
NTIS, PC Al1i/MF AO01 
NTIS, PC A06/MF A01 
NTIS, PC A03/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A05/MF A01 
NTIS, PC A08/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A04/MF AO1 
NTIS, PC A03/MF A01 
NTIS, PC Al1/MF AOl 
NTIS, PC A05/MF AO01 
NTIS, PC A07/MF AO1 
NTIS, PC A07/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A05/MF AO1 
NTIS, PC A06/MF AO1 
NTIS, PC A04/MF AOl1 
NTIS, PC A04/MF AO1 
NTIS, PC A13/MF A01 
NTIS, PC A15/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF A01 
NTIS, PC A05/MF AO1 
NTIS, PC A03/MF A01 
NTIS, PC A04/MF AOl1 
NTIS, PC A04/MF AO01 
NTIS, PC A04/MF AO1 
NTIS, PC A03/MF A01 
NTIS, PC A07/MF AO1 
NTIS, PC A16/MF AO1 
NTIS, PC A13/MF AO1 
NTIS, PC Al2/MF AOl 
NTIS, PC A17/MF AO1 
NTIS, PC A06/MF AO1 


See AD-A-995308/4/XAB 


Number 


12:5070 
12:5071 
12:5072 
12:5073 
12:5074 
12:5075 
12:5076 
12:5077 
12:5078 
12:5079 
12:5080 
12:5081 
12:5082 
12:5083 
12:5084 
12:5085 
12:5086 
12:5087 
12:5088 
12:5089 
12:5090 
12:5091 
12:5092 
12:5093 
12:5094 
12:5095 
12:5096 
12:5097 
12:5098 
12:5099 
12:5100 
12:5101 
12:5102 
12:5103 
12:5104 
12:5105 
12:5106 
12:5107 
12:5108 
12:5109 
12:5110 
12:5111 
12:5112 
12:5113 
12:5114 
12:5115 
12:5116 
12:5117 
12:5118 
12:5119 
12:5120 
12:5121 
12:5122 
12:5123 
12:5124 
12:5125 
12:5126 
12:5127 
12:5128 
12:5129 
12:5130 
12:5131 
12:5132 
12:5133 
12:5134 
12:5135 
12:5136 
12:5137 
12:5138 
12:5139 
12:5140 
12:5141 
12:5142 
12:5143 
12:5144 
12:5145 
12:5146 
12:5147 
12:5148 
12:5149 
12:5150 
12:5151 


12:5073 





341R / ERA-12/2 


Availability 
Source 


See AD-A-995309/2/XAB 
NTIS (US Sales Only), PC A03; 3 


See AD-A-170556/5/XAB 
See AD-A-171107/6/XAB 
See AD-A-170598/7/XAB 
See AD-A-170820/5/XAB 
See AD-A-171006/0/XAB 


See AD-A-170843/7/XAB 
See AD-A-170672/0/XAB 
See AD-A-170856/9/XAB 
See AD-A-171081/3/XAB 
See AD-A-170903/9/XAB 
See AD-A-171261/1/XAB 
See AD-A-171286/8/XAB 
See AD-A-171425/2/XAB 
See AD-A-171266/0/XAB 
See AD-A-171284/3/XAB 


See AD-A-995332/4/XAB 
See AD-A-995333/2/XAB 


12:5094 
See AD-A-995334/0/XAB 


12:5095 
See AD-A-171212/4/XAB 12:5054 


NTIS, PC A99/MF A01 12:5856 
NTIS HC A23/MF AOl 12:4616 


See AD-A-171298/3/XAB 12:6315 
See AD-A-171299/1/XAB 12:6316 


NTIS, PC A16/MF A01; 1 (GPO Dep.) DE87002350 12:5967 
See NUREG/CR-4682 1187000267 12:3987 
NTIS, PC A04/MF A01 (GPO Dep.) DE87001624 12:6332 


See DOE/NASA-8002-1 DE87000719 12:4687 


NTIS, PC A03/MF AOI; 1 (GPO Dep.) DE87000186 12:5425 
NTIS, PC A05/MF AOI; 1 (GPO Dep.) DE87001345 12:5257 
NTIS, PC A06/MF A01; 1 (GPO Dep.) DE87001622 12:5258 
NTIS, PC A04/MF A01 (GPO Dep.) DE87001625 12:5259 
NTIS, PC A05/MF A01; 1 (GPO Dep.) DE87000946 12:5260 


NTIS, PC A06/MF A01; 1 (GPO Dep.) 


DE87002353 12:3288 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 


DE87002351 12:3289 


to en 
88 


NTIS, PC A02; 3 DE87001491 12:5874 
NTIS, PC A02/MF A01 (GPO Dep.) DE87001548 12:5875 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE87001533 12:5876 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE87001574 12:5898 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE87001566 12:5899 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE87001572 12:5900 
NTIS, PC A02; 3 DE87001492 12:4688 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE87001532 12:5877 
NTIS, PC A02/MF A01 (GPO Dep.) DE87001528 12:5975 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE87001562 12:5901 
NTIS, PC A02/MF A01 (GPO Dep.) DE87001564 12:4689 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE87001565 12:4835 
NTIS, PC A02/MF AO01; 1 (GPO Dep.) DE87001541 12:5878 


NTIS (US Sales Only), PC A02/MF A01 DE87700093 
NTIS (US Sales Only), PC A03/MF A01 DE87700107 
NTIS (US Sales Only), PC A02/MF A01 DE87700105 
NTIS (US Sales Only), PC A02/MF A01 DE87700102 
NTIS (US Sales Only), PC A03/MF A01 DE87700103 
NTIS (US Sales Only), PC A03/MF AO1 DE87700108 
NTIS (US Sales Only), PC A02/MF A01 DE87700110 
NTIS (US Sales Only), PC A03/MF A01 DE87700111 
NTIS (US Sales Only), PC A02/MF A01 DE87700076 
NTIS (US Sales Only), PC A02/MF A01 DE87700112 
NTIS (US Sales Only), PC A02/MF A01 DE87700109 
NTIS (US Sales Only), PC A02/MF A01 DE87700096 
NTIS (US Sales Only), PC A02/MF A01 DE87700106 


ted ted ed ed dd dd 
SSSSS33 B8s3% 


12:6023 
12:6018 
12:6003 
12:5987 
12:5988 
12:6019 
12:6024 
12:6025 
12:5701 
12:5669 
12:6006 
12:6037 
12:6007 


NTIS, PC A03/MF AO1 12:4388 


EEER RESEEESES 


SEEKERS! 


2556555255555 ALLL 


&8% 


NTIS (US Sales Only), PC A03/MF A01 DE87700116 12:5474 
NTIS (US Sales Only), PC A05/MF A01 DE87700133 12:5589 


See N-86-27173 12:5746 
See AD-A-171143/1/XAB 12:3373 





BFLRF- 


Report 
Number 


215 
BFR-R- 
149-1985 
BLG- 
578 
BMI- 
2120-Vol.4 
2136 
BMI/ONWI- 
594 
610 
BNL- 
37257 
38564 
38619 
38620 
38623 
38667 


51454-Vol.6-No.1 
52014 
52026 
BRL-MR- 
3527 
3529 
BRL-TR- 
2744 
C- 
674F) 
CE-Trans- 
8211 
8240 
CEA-CONF- 
8019 
8020 
8023 
8127 
8255 
8259 
8265 


8372 
8381 
8382 
8387 


8411 

8412 

8430 
CEA-DAS- 

155 
CEA-DPH-N-S- 

2325 

2331 
CEA-LETI-MCTE- 

85-143 
CEA-R- 

5351 
CERL-TR-E- 


Availability 
Source 
See AD-A-171099/5/XAB 


NTIS (US Sales Only), PC A07/MF AOI; 1 


NTIS (US Sales Only), PC A12/MF AOI 


See NUREG/CR-4082-Vol.4 
See NUREG/CR-4574 


NTIS, PC A09/MF AOI; 1 (GPO Dep.) 
NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AO1; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
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Society for Experimental Biology, Washington, DC, 
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Fed. Proc., Fed. Am. Soc. Exp. Biol., 45: No. 6, 
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(6. international conference on photochemical con- 

version and storage of solar energy, Paris, France, 

20-25 Jul 1986) 

NTIS, PC A03/MF A01; 1 (GPO Dep.) 

(international symposium on weak and 

netic interactions in nuclei, Heidelberg, F.R. Germa- 

ny, 1-5 Jul 1986) 

NTIS, PC A02/MF A01 (GPO Dep.) 

See ANL-HEP-CP-86-78 

(Anomalous rare earths and actinides, Grenoble, 

France, 7-11 Jul 1986) 

NTIS, PC A02/MF A01 (GPO Dep.) 

NTIS, PC A02/MF A01 (GPO Dep.) 

NTIS, PC A03/MF A01 (GPO Dep.) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

(international conference on EXAFS and near edge 

structure, Saumur, France, 7-11 Jul 1986) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

(17. annual meeting of the Fine Particle Society, San 

Francisco, CA, USA, 28 Jul-2 Aug 1986) 

NTIS, PC A03/MF A01; 1 (GPO Dep.) 

(Nondestructive characterization of materials, Mon- 

treal, Canada, 21-23 Jul 1986) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

(Workshop on the prospective and expected econom- 

ic effects of the changing age structure of the U.S. 
Washington, DC t USA, 24 Jul 1986) 

NTIS, PC A03/MF A01 (GPO Dep.) 

(International symposium on adaptive mechanisms of 

muscle, Szeged, Hungary, 6 Jul 1986) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

NTIS, PC A02/MF A001; 1 (GPO Dep.) 

(International nuclear physics conference, Harrogate, 

UK, 25-30 Aug 1986) 

See DOE/ER/40048-39-N6 

See BNL-38700 

(7. international congress on photosynthesis, Provi- 

dence, RI, USA, 10-15 Aug 1986) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

NTIS, PC A02/MF A01 (GPO Dep.) 

NTIS, PC A02/MF A01 (GPO Dep.) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

(intersociety energy conversion engineering confer- 

ence, San Diego, CA, USA, 25-29 Aug 1986) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

See IS-M-601 
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NTIS, PC A02/MF AO}; 1 (GPO Dep.) 

(11. international conference on electromagnetic iso- 

tope separators and techniques related to their appli- 
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(American Council for an Energy Efficient Economy 

Santa Cruz summer study on enezgy-efficiency in 

buildings, Santa Cruz, CA, USA, 17-23 Aug 1986) 

NTIS, PC A02/MF A001; 1 (GPO Dep.) 

(19. DOE/NRC nuclear air cleaning conference, Se- 

attle, WA, USA, 17-21 Aug 1986) 

See DP-MS-86-29 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

(National meeting of the American Institute of 

Chemical Engineers, Boston, MA, USA, 24-27 Aug 
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NTIS, PC A02/MF A01 (GPO Dep.) 

See RHO-RE-SA-128 

(11. international conference on few-body systems in 

particle and nuclear physics, Tokyo, Japan, 24-30 

Aug 1986) 

See TRI-PP-86-72 

See ANL-HEP-CP-86-95 

NTIS, PC A02/MF A01 (GPO Dep.) 

NTIS, PC A02/MF A01 (GPO Dep.) 

(10. international conference on atomic physics, 

Tokyo, Japan, 25-29 Aug 1986) 

See LBL-22096 

(2. annual oil shale contractors’ meeting, Morgan- 

town, WV, USA, 12-14 Aug 1986) 

See UCRL-95140 

(Conference on review of progress in quantitative 

NDE, San Diego, CA, USA, 3-8 Aug 1986) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
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(13. international conference on high energy accelera- 
tors, Novosibirsk, USSR, 7-11 Aug 1986) 

See ANL-HEP-CP-86-87 

(international conference on martensitic transforma- 
tions (COMAT-86), Nara, Japan, 26-30 Aug 1986) 
See LBL-21794 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

(30. SPIE technical symposium on optics and optoe- 
lectronic engineering, San Diego, CA, USA, 17-22 
Aug 1986) 

See UCRL-94970 

See UCRL-95513 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

(14. international conference on defects in semicon- 
ductors, Paris, France, 18-22 Aug 1986) 

See SAND-86-0849C 

See LBL-21988 


21-24 Aug 1986) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

(Advanced accelerator concepts conference, Madi- 

son, WI, USA, 21-27 Aug 1986) 

See LA-UR-86-3673 

IL, USA, 18-21 Aug 1986) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

CINTOR review meeting, Atlanta, GA, USA, 19-20 

Aug 1986) 

NTIS, PC A02; 3 

(TIBER/ETR meeting, Livermore, CA, USA, 21-22 

Aug 1986) 

See CONF-8608126-1 

(Stellar pulsation conference, Los Alamos, NM, 

USA, 1 Aug 1986) 

See LA-UR-86-3407 

See LA-UR-86-3386 

(Course and workshop on basic and advanced fusion 

plasma diagnostic techniques, Varenna, Italy, 3-13 

Sep 1986) 

See UCRL-95297 

(international meeting on low, intermediate and high 

level waste management - decontamination and de- 
. ioning, Niagara Falls, NY, USA, 14-18 Sep 
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(Operability of nuclear power systems in normal and 
adverse environments meeting, Albuquerque, NM, 
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(2. international conference on radioactive waste 
=” Winnipeg, Manitoba, Canada, 7-12 Sep 
See UCRL-95316 

(192. American Chemical Society national meeting, 
Anaheim, CA, USA, 7-12 Sep 1986) 

See LBL-22089 

NTIS, PC A02/MF A01 (GPO Dep.) 

(Applied superconductivity conference (ASC ‘86), 
Baltimore, MD, USA, 28 Sep-4 Oct 1986) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

See FNAL-TM-1424 

(Radiological accidents, perspectives and emergency 
planning preparedness, Bethesda, MD, USA, 15-17 
Sep 1986) 

See UCRL-95497 

(Antiproton ‘86: European symposium on nucleon-an- 
— interactions, Thessalonika, Greece, 1-5 Sep 
See DOE/ER/40033-111 
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(8. annual participants’ information meeting of the 
DOE Low-Level Waste Management Program, 
Denver, CO, USA, 22-26 Sep 1986) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

(SPIG ‘86: international symposium and summer 
school on the physics of ionized gases, Sibenik, 
Yugoslavia, 1-5 Sep 1986) 

NTIS, PC A02/mMF A01; 1 (GPO Dep.) 

NTIS, PC A02/MF A01 (GPO Dep.) 

(6. international workshop on coal, liquid, and alter- 
nate fuels technology, Halifax, Canada, 29 Sep-3 Oct 
1986) 

See EGG-M-20186 

(Annual meeting of the Human Factors Society, 
Dayton, OH, USA, 30 Sep-3 Oct 1986) 

See EGG-M-17186 

See EGG-M-16886 

(International conference on solid state nuclear track 
detectors, Rome, Italy, 23-27 Sep 1986) 

See OA-Trans-2805 

(15. North American Thermal Analysis Society con- 
ference, Cincinnati, OH, USA, 21-24 Sep 1986) 

See MLM-3390(OP) 

(13. annual American Society for Quality Control 
Energy Division conference, Ft. Lauderdale, FL, 
USA, 21-24 Sep 1986) 

See EGG-QA-7388 

(SPIE’s fiber LASE ‘86, Cambridge, MA, USA, 14- 
26 Sep 1986) 

See UCRL-95311 

See MLM-3391(OP) 

See UCRL-95402 

See SAND-86-0973C 

(Resonance ionization spectroscopy and its applica- 
tion, Swansea, UK, 7-12 Sep 1986) 

See PNL-SA-13785 

NTIS, PC A02/MF A01 (GPO Dep.) 

(Geochemical modelling workshop, Fallen Leaf 
Lake, CA, USA, 14-17 Sep 1986) 

See LA-UR-86-3593 

(Technology transfer meeting on CR-39 neutron 
track detectors and the neutron + gamma total dose 
meter, Aurora, CO, USA, 24-25 Sep 1986) 

See PNL-SA-14311 

(international conference and symposia on unified 
concepts of many-body problems, Stony Brook, NY, 
USA, 4-6 Sep 1986) 

See LA-UR-86-3633 

(Workshop on solar assisted heat pumps with 
coupled storage, Ispra, Italy, 14-16 Sep 1986) 

See EUR-9493 

(American Nuclear Society topical meeting on radio- 
logical accidents, Washington, DC, USA, 14-17 Sep 
1986) 

See SAND-86-2235C 

(Workshop on multi-comet mission, Greenbelt, MD, 
USA, 17-18 Sep 1986) 

See LA-UR-86-3513 

(Underwater physiology conference, Kobe, Japan, 
16-20 Sep 1986) 

See LA-UR-86-3621 

(Nuclear power systems symposium, Washington, 
DC, USA, 29-31 Oct 1986) 

NTIS, PC A02; 3 

(Nuclear science symposium, Washington, DC, USA, 
29-31 Oct 1986) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

(10. international vacuum congress and 6. internation- 
al conference on solid surfaces and the 33. national 
symposium of the American Vacuum Society, Balti- 
more, MD, USA, 27-31 Oct 1986) 

See UCRL-94618 

(7. European photovoltaic solar energy conference, 
Sevilla, Spain, 27-31 Oct 1986) 

See SAND-86-2484C 

(American Physical Society Nuclear Physics Division 
meeting, Vancouver, Canada, 9-11 Oct 1986) 

See DOE/ER/40048-180-L6 

(High level waste business: transportation, storage 
and disposal, Charleston, SC, USA, 19-22 Oct 1986) 
See PNL-SA-14378 
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(2. international meeting on simulation methods in 
nuclear engineering, Montreal, Canada, 14-16 Oct 
1986) 

See EGG-M-11386 

(Hanford Life Sciences symposium: radiation protec- 
tion-a look to the future - celebrating four decades of 
research at Hanford, Richland, WA, USA, 21-23 Oct 
1986) 

See PNL-SA-13221 

(Society of Petroleum Engineers annual technical 
conference and exhibition, New Orleans, LA, USA, 
5-8 Oct 1986) 

See LBL-21845 

(Hypervelocity impact symposium, San Antonio, TX, 
USA, 21-24 Oct 1986) 

See SAND-86-1878C 

(international symposium on methodologies for intel- 
ligent systems, Knoxville, TN, USA, 22-25 Oct 1986) 
NTIS, PC A02/MF A01 (GPO Dep.) 

(ASCE national meeting on computing in civil engi- 
neering, Boston, MA, USA, 27-31 Oct 1986) 

See SAND-86-0627C 

(international telemetering conference, Las Vegas, 
NV, USA, 13-16 Oct 1986) 

See EGG-10282-1131 

(8. international electric vehicle symposium, Wash- 
ington, DC, USA, 20-23 Oct 1986) 

See SAND-86-2446C 

(57. shock and vibration symposium, New Orleans, 
LA, USA, 14-16 Oct 1986) 

See SAND-86-1234C 

(2. expert systems in government conference, 
McLean, VA, USA, 20-24 Oct 1986) 

See EGG-M-11886 

(Southeastern TIMS meeting, Myrtle Beach, SC, 
USA, 9-10 Oct 1986) 

NTIS, PC A02/MF A01 (GPO Dep.) 

(Advisory group meeting on comparison of nuclear 
analytical methods with competitive methods, Oak 
Ridge, TN, USA, 3-7 Oct 1986) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

NTIS, PC A02/MF A01 (GPO Dep.) 

(3. international symposium on molecular electronic 
devices, Arlington, VA, USA, 6-8 Oct 1986) 

NTIS, PC A02/MF A01 (GPO Dep.) 

(American Nuclear Society and Atomic Industrial 
Forum joint meeting, Washington, DC, USA, 16-21 
Nov 1986) 

See SAND-86-1520C 

(International symposium on nuclear material safe- 
guards, Vienna, Austria, 10-14 Nov 1986) 

See BNL-38667 

See LA-UR-86-3612 

(IAEA international conference on plasma physics 
and controlled nuclear fusion research, Kyoto, Japan, 
12-19 Nov 1986) 

See GA-A-18594 

See IAEA-CN-47/HI-4 

(Conference on magnetism and magnetic materials, 
Baltimore, MD, USA, 17-21 Nov 1986) 

See BNL-38727 

See LA-UR-86-3618 

See BNL-38745 

(9. international conference on application of accel- 
erators in research and industry, Denton, TX, USA, 
10-12 Nov 1986) : 

NTIS, PC A02/MF A01 (GPO Dep.) 

NTIS, PC A02/MF A01 (GPO Dep.) 

See LA-UR-86-3564 

NTIS, PC A03/MF A01 (GPO Dep.) 

NTIS, PC A03/MF A01; 1 (GPO Dep.) 

See LBL-21752 

(AIChE winter annual meeting, Miami, FL, USA, 2- 
7 Nov 1986) 

See UCRL-95091 

(5. joint conference on applications of air pollution 
— Chapel Hill, NC, USA, 18-21 Nov 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

See LA-UR-86-2838 

See BNL-38564 

NTIS, PC A02/MF A01 (GPO Dep.) 
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150(1984) NTIS (US Sales Only), PC A04/MF A01 DE87700082 12:5918 
A- 


O1/ 86 NTIS (US Sales Only), PC A06/MF AOI; 1 DE87750144 12:4188 
03/ 86 NTIS (US Sales Only), PC A04/MF AOI; 1 DE87750145 12:4145 
05/ 86 NTIS (US Sales Only), PC A04/MF AOI; 1 DE87750146 12:4189 
IVO-B- 
O1/ 86 NTIS (US Sales Only), PC A03/MF AOI; 1 DE87750149 12:4042 
02/ 86 NTIS (US Sales Only), PC A04/MF AOI; 1 DE87750150 12:4190 
04/ 86 NTIS (US Sales Only), PC A0S/MF AOI; 1 DE87750151 12:4684 
IWS- 
67.28B See PB-86-236114/XAB 
67.40 See PB-86-236213/XAB 
77.37 See PB-86-237286/XAB 
83.14B See PB-86-237237/XAB 
145.14B See PB-86-233707/XAB 12:5579 
147.15B See PB-86-223310/XAB 12:5185 
152.17 See PB-86-223328/XAB 12:5186 
JA- 
5746 See AD-A-170554/0/XAB 
5805 See AD-A-170555/7/XAB 12:4396 
5846 See AD-A-170547/4/XAB 12:4585 
5851 See AD-A-170558/1/XAB 12:4587 
JAERI- 
1297 NTIS (US Sales Only), PC A05/MF A01 DE87700177 12:6360 
1298 NTIS (US Sales Only), PC A05/MF AOI DE87700175 12:6361 
JAERI-M- 
84-224 NTIS (US Sales Only), PC A04/MF A01 DE87700117 
84-239 NTIS (US Sales Only), PC A04/MF A0i DE87700118 
85-012 NTIS (US Sales Only), PC A03/MF AOI DE87700131 
85-015 NTIS (US Sales Only), PC A09/MF A0i DE87700146 
85-026 NTIS (US Sales Only), PC A0S/MF AOI DE87700154 
85-028 NTIS (US Sales Only), PC A04/MF A01 DE87700113 
85-040 NTIS (US Sales Only), PC A04/MF AO1 DE87700169 
85-044 NTIS (US Sales Only), PC A03/MF AO1 DE87700119 
85-051 NTIS (US Sales Only), PC A08/MF A01 DE87700136 
85-088 NTIS (US Sales Only), PC A03/MF AOI DE87700122 
85-099 NTIS (US Sales Only), PC A0S/MF A01 DE87700123 
85-134 NTIS (US Sales Only), PC A13/MF AO1 DE87700134 
85-156 NTIS (US Sales Only), PC A02/MF AOI DE87700068 
85-165 NTIS (US Sales Only), PC A03/MF A01 DE87700075 
85-171 NTIS (US Sales Only), PC A02/MF AO1 DE87700170 
85-177 NTIS (US Sales Only), PC A99/MF AO1 DE86704167 
85-178 NTIS (US Sales Only), PC A99/MF AO1 DE87700070 
85-180 NTIS (US Sales Only), PC A04/MF AO1 DE87700163 
85-181 NTIS (US Sales Only), PC A07/MF AO1 DE87700166 
85-183 NTIS (US Sales Only), PC A07/MF AO1 DE87700156 
85-184 NTIS (US Sales Only), PC A06/MF A0O1 DE87700157 
85-185 NTIS (US Sales Only), PC A04/MF AO1 DE87700171 
85-186 NTIS (US Sales Only), PC A04/MF A01 DE87700158 
85-187 NTIS (US Sales Only), PC A06/MF A01 DE87700139 
85-191 NTIS (US Sales Only), PC A02/MF AO1 DE87700164 
85-193 NTIS (US Sales Only), PC A08/MF A01 DE87700165 
85-195 NTIS (US Sales Only), PC A02/MF AO1 DE87700167 
85-196 NTIS (US Sales Only), PC A04/MF AO1 DE87700147 
85-197 NTIS (US Sales Only), PC A05/MF A01 DE87700148 
85-198 NTIS (US Sales Only), PC A04/MF A01 DE87700172 12:6363 
85-199 NTIS (US Sales Only), PC A02/MF AOI DE87700149 12:3731 
85-200 NTIS (US Sales Only), PC A04/MF AO1 DE87700121 


12:3436 
85-202 NTIS (US Sales Only), PC A14/MF AO1 DE87700150 12:3977 


12:5580 
12:5202 
12:5208 
12:5206 


12:4586 


12:4521 
12:4522 
12:3525 
12:3974 
12:3790 
12:4454 
12:3975 
12:4523 
12:3587 
12:4284 
12:4285 
12:5604 
12:6138 
12:6254 
12:6362 
12:6139 
12:6255 
12:4665 
12:3475 
12:3799 
12:3800 
12:3976 
12:3801 
12:3802 
12:5013 
12:5014 
12:3476 
12:3729 
12:3730 





86-032 

86-034 

86-050 
JAYCOR-J- 

530-86-409/ 2448-00 
JCU/NP- 

719 


JEN- 
577 
578 
584 

JINR- 
18-85-98 
EB-1-84-418 
E-1-84-448 
E-1-84-587 
E-1-85-547 
E-1-85-583 
E-2-84-437 
E-2-85-320 
E-4-85-143 
E-7-85-656 
R-1-85-11 
R-1-85-616 
R-2-84-600 
R-2-85-307 
R-3-85-272 
R-3-85-517 
R-7-84-590 
R-11-85-365 

JINR-N- 
10-85 
11-85 

JINR-R- 
1-85-340 
2-84-870 

JPL/D- 
2927 

Juel- 


2054 
K/CSD/INF- 
86/9 
KIYI- 
84-14 
85-1 
85-2 
KMSF-U- 
1766 
KTM/E-D- 
97 
98 
L- 
16113 
16117 
LA- 
10666-MS 
10688-M 
10702-MS 
10707-MS 
10773 
10774-MS 
10804-SR 
10818-MS 
10834-T 
10836-MS 
10848-T 
10849-MS 
10858-MS 
10861-MS 


Availability 
Source 


NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A12/MF AO1 
NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A06/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A0O1 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A0S/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A03/MF A01 


See AD-A-170627/4/XAB 


James Cook University, Townsville, Queensland 


4811, Australia 


NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A05/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 


NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A0i 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (WS Sales Only), PC A02/MF AOI 


See INIS-SU-357 
See INIS-SU-356 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 


See AD-A-170876/7/XAB 


NTIS (US Sales Only), PC A10/MF AOI; 1 


NTIS, PC A04/MF A01; 1 (GPO Dep.) 


NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI 


See AD-A-170828/8/XAB 


NTIS (US Sales Only), PC A05/MF AOI; 1 
NTIS (US Sales Only), PC A06/MF AOI; 1 


See N-86-27063 
See N-86-27190 


NTIS, PC A06/MF AOI; 2 (GPO Dep.) 
NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
See NUREG/CR-4592 

NTIS, PC A0S5/MF AOI; 1 (GPO Dep.) 
NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 2 (GPO Dep.) 
NTIS, PC A09/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


NTIS, PC A02/MF A01; 1 (GPO Dep.) 


DE87700037 
DE87700038 
DE87700027 


DE87700050 
DE87700092 
DE87700087 
DE87700098 
DE86704172 
DE86704189 
DE87700084 
DE86704194 
DE87700094 
DE86704147 
DE87700099 
DE86704195 
DE87700095 
DE87700085 
DE87700104 
DE86704166 
DE87700101 
DE87700162 


DE87780028 
DE87780027 


DE87700100 
DE87700055 


DE87750495 
DE87001638 


DE87700086 
DE87700062 
DE87700063 


DE87750140 
DE87750141 


DE87002249 
DE87002250 
DE87002236 
1187002166 

DE87002231 
DE87002230 
DE87002239 
DE87002245 
DE87002247 
DE87002237 
DE87002246 
DE87002240 
DE87002248 
DE87002241 
DE87002235 


DE87001640 


Abstract 
Number 


12:6256 
12:3833 
12:3812 
12:3978 
12:3823 
12:6364 
12:5332 
12:3834 
12:5333 
12:6140 
12:6365 
12:4455 
12:6141 
12:5160 


12:5053 


12:6020 


12:5015 
12:5016 
12:4535 


12:6101 
12:6077 
12:5881 
12:5882 
12:6257 
12:5919 
12:5920 
12:5921 
12:6046 
12:5821 
12:5976 
12:5922 
12:5977 
12:5923 
12:5990 
12:4290 
12:5998 
12:6366 


12:5971 
12:5873 


12:6030 
12:5822 


12:3372 
12:5179 
12:4412 


12:5924 
12:4413 
12:4414 


12:4588 


12:4216 
12:4217 


12:6048 
12:5862 


12:5672 
12:6367 
12:6323 
12:3488 
12:5051 
12:3544 
12:6368 
12:6258 
12:5978 
12:6369 
12:5979 
12:6370 
12:6371 
12:5860 
12:5786 


12:4540 





22180 
22188 
22209 
22233 
22279 
LPCC- 
85-06 
85-07 
85-08 
85-10 
LPCC-T- 
85-02 
LYCEN- 
8401 
b4ad 
8581 
MCIC- 
86-50 
MDC-G- 
8502-Bk.6 
MDC-H- 
0130-Vol.1-Pt.2 
MLM- 
3367 
3383 
3384 
3386 
3390(OP) 
3391(OP) 
3394 
MLM-MU- 
86-70-0001 
MST-LUFT-A- 
103 
104 
N- 
86-26369 
86-26374 
86-26520 
86-26552 
86-26599 
86-26616 
86-26651 
86-26677 
86-26678 
86-26724 
86-26844 
86-26914 
86-27063 


Availability 
Source 


NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A0i (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MS AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


NTIS (US Sales Only), PC A02/MF A01 
See AD-A-995421/5/XAB 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC All/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02; 3 

NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A10/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A16/MF AOI; 1 (GPO Dep.) 
See DOE/ER/40200-075 

NTIS, PC A02/MF AOl (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO (GPO Dep.) 
NTIS, PC A09/MF A01; 2 (GPO Dep.) 
NTIS, PC A06/MF AO1; 1 (GPO Dep.) 
NTIS, PC A02/MF A0i (GPO Dep.) 


NTIS (US Sales Only), PC A02/MF AO01 
NTIS (US Sales Only), PC A02/MF AO01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO01 
NTIS (US Sales Only), PC A06/MF A01 
NTIS (US Sales Only), PC A06/MF AO1 
NTIS (US Sales Only), PC A04/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
See AD-A-171167/0/XAB 

See DOE/SF/10499-T96 


See DOE/SF/10499-T161 


NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03; 3 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 


NTIS, PC All/MF A01 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A25/MF A01 
NTIS, PC A06/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A06/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A04/MF A01 
NTIS, PC A04/MF A01 
NTIS, PC A07/MF AO1 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF A01 


DE86008732 
DE86015298 
DE87000023 
DE87001957 
DE87001963 
DE87001967 
DE87001971 
DE87001973 
DE87001974 
DE87001975 
DE87001977 
DE87001981 


DE87750041 


DE87001884 
DE87000927 
DE87000078 
DE87000071 
DE87001715 
DE87001888 
DE87001881 
DE87001879 
DE87000933 
DE87000931 
DE87001889 
DE87001891 
DE87000925 
DE87001882 
DE87000932 
DE87000938 
DE87001722 
DE87001723 
DE87001886 
DE87001719 
DE87001883 
DE87001726 


DE87750052 
DE87750023 
DE87750053 
DE87750013 


DE87750022 


DE87750020 
DE87750033 
DE87750007 


DE86001385 
DE86001391 


DE87001842 
DE87001840 
DE87002093 
DE87002091 
DE87000923 
DE87000920 
DE87002197 


DE87001347 


DE87750099 
DE87750100 


ERA-12/2 / 364R 


Abstract 
Number 


12:4234 
12:5246 
12:5727 
12:5728 
12:5729 
12:4919 
12:4536 
12:3428 
12:6102 
12:5577 
12:6047 
12:4920 


12:4821 
12:5145 


12:4146 
12:4486 
12:5180 
12:5955 
12:4921 
12:4291 
12:3366 
12:4292 
12:4293 
12:3686 
12:4415 
12:5883 
12:5956 
12:4507 
12:5907 
12:4487 
12:5823 
12:4022 
12:3585 
12:4488 
12:6259 
12:5884 


12:6012 
12:6031 
12:6013 
12:5017 


12:5018 


12:5972 
12:6032 
12:4294 


12:4247 
12:3649 
12:3650 


12:6299 
12:4489 
12:4295 
12:5055 
12:4392 
12:4675 
12:4376 


12:4235 


12:5181 
12:5182 


12:4568 
12:4377 
12:3627 
12:5861 
12:5035 
12:4596 
12:4236 
12:4023 
12:3609 
12:5161 
12:5730 
12:6372 
12:6048 





365R / ERA-12/2 NASA-TM- 


Report Availability Abstract 
Number Source Number 


86-27075 NTIS, PC A03/MF A01 12:5733 

86-27076 NTIS, PC A03/MF A01 12:5734 

86-27136 NTIS, PC A05/MF A01 12:5735 

86-27169 NTIS, PC A02/MF AO0l1 12:5744 

86-27171 NTIS, PC A03/MF AOI 12:5745 

86-27173 NTIS, PC A03/MF AO01 12:5746 

86-27176 NTIS, PC A02/MF AO1 12:5747 

86-27190 NTIS, PC A18/MF A01 12:5862 

86-27281 NTIS, PC A03/MF A01 12:4222 

86-27416 NTIS, PC A08/MF AO01 12:4569 

86-27419 NTIS, PC A07/MF AOI 12:4570 

86-27432 NTIS, PC A05/MF A01 12:6103 

86-27434 NTIS, PC A02/MF AO01 12:4545 

86-27452 NTIS, PC A02/MF AOI 12:4559 

86-27607 NTIS, PC A02/MF AO1 12:5863 

86-27612 NTIS, PC A04/MF AO1 

86-27615 NTIS, PC A02/MF A01 

86-27618 NTIS, PC A02/MF A01 

86-27643 NTIS, PC A08/MF A01 

86-27644 NTIS, PC A23/MF A01 

86-27665 NTIS, PC A08/MF A01 

86-27709 NTIS, PC A02/MF AO01 

86-27710 NTIS, PC A02/MF A01 

86-27834 NTIS, PC A02/MF AOl1 

86-27933 NTIS, PC A05/MF A01 

86-28019 NTIS, PC A03/MF AO1 

86-28037 NTIS, PC A03/MF AO1 

86-28038 NTIS, PC A02/MF A01 

86-28039 NTIS, PC A10/MF AOI 

86-28040 NTIS, PC A02/MF AO1 

86-28042 NTIS, PC A20/MF AO01 

86-28044 NTIS, PC A0S5/MF AO1 

86-28047 NTIS, PC A02/MF AO01 

4577-0600 See PB-86-241833/XAB 
NADC- 

86071-60 See AD-A-170946/8/XAB 12:4387 
NAL-TR- 

895 See N-86-27281 12:4222 
NASA-CP- 

2416-VOL-1 See N-86-27190 12:5862 

2422-VOL-2 See N-86-27644 12:5957 

2424 See N-86-27136 12:5735 

2425 See N-86-26844 12:5730 
NASA-CR- 

3976 See N-86-27665 12:4666 

174981 See DOE/NASA-0247-1 E 1.99: DE87002083 12:3697 

175084 See N-86-26369 12:4568 

175119 See N-86-27416 12:4569 

176674 See N-86-27169 12:5744 

176797 See N-86-28047 12:5768 

176810 See N-86-27075 12:5733 

176828 See N-86-27171 12:5745 

177223 See N-86-27419 12:4570 

177264 See N-86-26599 12:5035 

177267 See N-86-28040 12:5765 

177275 See N-86-27834 12:5787 

177276 See N-86-28038 12:5763 

177279 See N-86-27607 12:5863 

177293 See N-86-26724 12:5161 

177297 See N-86-28037 12:5762 

177301 See N-86-27612 ; 12:5748 

177304 See N-86-27434 12:4545 

177305 See N-86-28019 12:5749 

177312 See N-86-27076 12:5734 

177318 See N-86-27176 12:5747 

177319 See N-86-28044 12:5767 

177878 See N-86-27173 12:5746 

178076 See N-86-26552 12:5861 

178860 See N-86-27432 12:6103 

179455 See N-86-27643 12:4572 

179462 See DOE/NASA-8002-1 E 1.99: DE87000719 12:4687 
NASA-E- 

3016 See AD-A-170907/0/XAB 12:4220 
NASA-TM- 

77957 See N-86-26678 12:3609 

86145 See N-86-27933 12:4573 

87225 See N-86-26651 12:4236 

87315 See N-86-26520 12:3627 

87332 See N-86-26677 12:4023 

87342 See N-86-27452 12:4559 

87349 See N-86-26914 12:6372 

87668 See N-86-26616 12:4596 

87692 See N-86-27063 12:6048 

87712 See N-86-27618 12:4571 





NASA-TM- 


Report 
Number 
87786 
88402 
88784-VOL-2 
88873 
NBSIR- 
85/ 3285 
86/ 3384 
NCEL-UG- 
0008 
NCSU- 
243-043-009 
ND-R- 
1337(R) 
NDRL- 
2913 
NGB- 
85-01 


77350102 
7750135 
7750490 
7750491 
7750492 
7750494 
7750496 
7770026 
77710027 
7900035 


7900036 


7900090 

7900091 
NP-tr- 

7900024 
NPS- 

61-86-013 
NRDL-AD- 

319(0) (EX) 
NRL- 


4519(EX) 
NTB- 


8444 

NTU-TORG/RR- 
61 

NUREG- 
0383-Vol.1-Rev.9 
0383-Vol.2-Rev.9 
0383-Vol.3-Rev.6 
0713-Vol.6 


0896-Suppl.6 
1002-Suppl.2 
1038-Suppl.4 
1047-Suppl.5 
1193 
1207 
1208 
1223 
NUREG/BR- 
0051-Vol.8-No.1 


Availability 
Source 


See N-86-28039 
See N-86-26374 
See N-86-28042 
See DOE/NASA/13111-16 


See PB-86-237104/XAB 
See PB-86-247871/XAB 


See AD-A-171069/8/XAB 
See AD-A-171230/6/XAB 
NTIS (US Sales Only), PC AMF A0i 
See DOE/ER/00038-2913 


NTIS (US Sales Only), PC A15/MF A0l 
NTIS (US Sales Only), PC All/MF A01 
NTIS (US Sales Only), PC A10/MF AOI 
NTIS (US Sales Only), PC Al4/MF A01 
NTIS (US Sales Only), PC A12/MF AOI 
NTIS (US Sales Only), PC A08/MF A0l 
NTIS (US Sales Only), PC A12/MF A01 
NTIS (US Sales Only), PC Al4/MF A0i 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOl 
NTIS (US Sales Only), PC A02/MF A0i 
NTIS (US Sales Only), PC A02/MF A0i 
NTIS (US Sales Only), PC A02/MF AOl 


NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A0i (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 


NTIS (US Sales Only), PC A06/MF AOI; 1 
NTIS (US Sales Only), PC AO7/MF AOI; 1 
NTIS (US Sales Only), PC A04/MF AOI; 1 
NTIS (US Sales Only), PC A04/MF AOI; 1 
NTIS (US Sales Only), PC A08/MF AOI; 1 
NTIS (US Sales Only), PC A06/MF AOI; 1 
NTIS (US Sales Only), PC A0S/MF A01; 1 
NTIS (US Sales Only), PC A09/MF AOI; 1 
NTIS (US Sales Only), PC A13/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A03/MF A01 

NTIS (US Sales Only), PC AO7/MF AOI; 1 
NTIS (US Sales Only), PC A06/MF AOI; 1 


Div. of State Energy and Coastal Management, P.O. 


Box 7868, Madison, W153707 
Wisconsin Div. of State Energy and Coastal 


it, Dept. of Administration, 101 S Webster 


management 

St., P.O. Box 7868, Madison, WI 53707 
NTIS (US Sales Only), PC A04/MF A011; 1 
NTIS, PC A05; 3 


NTIS (US Sales Only), PC A03/MF A01 
See AD-A-171168/8/XAB 

See AD-A-995296/1/XAB 

See AD-A-995367/0/XAB 

NTIS (US Sales Only), PC A04/MF AO1 
See PB-86-232188/XAB 


NTIS, PC A24/MF AO1 - GPO 
NTIS, PC A99/MF A0Ol - GPO 
NTIS, PC A07/MF AOI - GPO 
NTIS, PC A08 - GPO 

NTIS, PC A07/MF A01 - GPO 
NTIS, PC A07/MF A0i - GPO 
NTIS, PC All/MF A01 - GPO 
NTIS, PC A08/MF A0i - GPO 
NTIS, PC A23/MF A01 - GPO 
NTIS, PC A18/MF A01 - GPO 
NTIS, PC A22/MF A0l - GPO 
NTIS, PC A22/MF A0l - GPO 


NTIS, PC A03/MF A01 - GPO 
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0079 
NUREG/CR- 
2000-Vol.5-No.9 NTIS, PC A08/MF A01 - GPO 1187002217 12:3817 
2331-Vol.6-No.1 NTIS, PC A06/MF A01 - GPO T187000859 12:3983 
3774-Vol.6 NTIS, PC A04/MF A0i - GPO 1187900102 12:3486 
3969 NTIS, PC A08/MF A01 - GPO 1187001714 12:6373 
4082-Vol.4 NTIS, PC A15/MF A01 - GPO 1187001384 12:3984 
4394 NTIS, PC A04/MF A01 - GPO 1186015249 12:3849 
4510 NTIS, PC A04/MF A0l - GPO T187002258 12:3487 
4515 NTIS, PC A03/MF A01 - GPO 1187002312 12:3545 
4517 NTIS, PC A03/MF A01 - GPO 1187002253 12:3546 
4574 NTIS, PC A06/MF A01 - GPO T187900003 12:3850 
4586 NTIS, PC A09/MF A01 - GPO 1187001794 12:3985 
4592 NTIS, PC A08/MF A01 - GPO 187002166 12:3488 
NTIS, PC A07/MF A01 - GPO 7187002070 12:3986 
NTIS, PC A03/MF A01 - GPO 1187001635 12:4416 
NTIS, PC A05/MF A01 - GPO 1187000267 12:3987 
NTIS, PC A05/MF A01 - GPO 1186015285 12:3988 
NTIS, PC A06/MF A01 - GPO 1187001351 12:3489 
NTIS, PC A12/MF A01 - GPO 1187900071 12:3989 
NTIS, PC A13/MF A01 - GPO T187900100 12:4417 
NTIS, PC A99/MF A01 - GPO T187900114 $2:3990 
NTIS, PC A04/MF A01 - GPO 187001897 12:4418 


NTIS, PC A25/MF A01 - GPO 187002232 12:3526 


NTIS, PC A03/MF A01 - GPO TI187900039 12:3805 
NTIS, PC A04/MF A01 - GPO T187900095 12:3795 


NTIS, PC A03/MF A01; 1 (GPO Dep.) 99: DE87001768 12:3490 


NTIS (US Sales Only), PC A02/MF AOI; 1 DE87900019 12:3719 
NTIS (US Sales Only), PC A02/MF AOI; 1 DE87900068 12:4508 
NTIS (US Sales Only), PC A02; 3 DE87900066 12:4509 
NTIS (US Sales Only), PC A02; 3 DE87900067 12:4207 


Minerals Management Service, 1420 South Clearview TI187900094 12:3386 
Parkway, New Orleans, LA 70123-2394 


OCSIP, Mineral Management Service, 1951 Kidwell TI87900060 12:3380 
Dr., MS 642, Vienna, VA 22180 

O.C.S.LP., 1951 Kidwell Dr., Suite 601, Vienna, VA TI187900065 12:3381 
22180 


NTIS, PC A08/MF A01; 1 (GPO Dep.) DE87001995 12:6300 


NTIS, PC A05/MF A01 (GPO Dep.) DE87001620 12:4148 
NTIS, PC A04/MF A01 (GPO Dep.) DE87001588 12:4149 


NTIS, PC Al4/MF AOI; 1 (GPO Dep.) DE87002327 12:4237 
See DOE/EA-0252-Rev. DE87002290 12:3385 
See NUREG/CR-2000-Vol.5-No.9 1187002217 12:3817 


NTIS, PC A19/MF A01; 1 (GPO Dep.) DE87000907 12:6324 

NTIS, PC A08/MF AOI; 1 (GPO Dep.) DE87002328 12:4004 

85-27439/ 1 NTIS, PC A03/MF A01 (GPO Dep.) DE87001599 12:4160 
ORNL/TM- 
9628 See NUREG/CR-4394 T186015249 12:3849 
9780/ V1 NTIS, PC A03/MF A01 (GPO Dep.) 99: DE87001615 12:4058 
9780/ V4 NTIS, PC A06/MF A01 (GPO Dep.) .99: DE87001614 12:3734 
9881 NTIS, PC A03/MF A01 (GPO Dep.) 99: DE87002331 12:3491 
9905 See NUREG/CR-4694 TI86015285 12:3988 
9917 NTIS, PC A07/MF A01; 1 (GPO Dep.) 99: DE87001587 12:5316 
9969 NTIS, PC A04/MF A001; 1 (GPO Dep.) 99: DE87001617 12:3527 
9975 NTIS, PC A04/MF A01; 1 (GPO Dep.) 99: DE87002329 12:3492 
10020 NTIS, PC A04/MF A01 (GPO Dep.) 99: DE87002334 12:6142 
10079 NTIS, PC AA16/MF AOI; 1 DE87001592 12:4223 
10127 NTIS, PC A0S/MF A01; 1 (GPO Dep.) 99: DE87002333 12:4296 
10128 NTIS, PC A04/MF A01 (GPO Dep.) .99: DE87001613 12:4051 
10129 NTIS, PC A03/MF A01 (GPO Dep.) .99: DE87002335 12:3437 
10151 NTIS MF AOI; 2 (GPO Dep.) 99: DE87002336 12:3547 
10153 NTIS, PC A05/MF A01 (GPO Dep.) .99: DE87001610 12:5368 
10155 NTIS, PC A05/MF A01; 1 (GPO Dep.) 99: DE87002332 12:5415 
10174 NTIS, PC A03/MF A01 1187001604 12:3910 
NTIS, PC A04/MF A01 DE87001628 12:6325 

NTIS, PC A07; 3 DE87002339 12:3528 

NTIS, PC A07/MF A01; 1 (GPO Dep.) 99: DE87001814 12:3493 

NTIS, PC A07/MF AOI; 1 (GPO Dep.) 99: DE87002286 12:3494 


NTIS, PC A02/MF A01 (GPO Dep.) 99: DE87000614 12:4158 
NTIS, PC A02/MF A01; 1 (GPO Dep.) .99: DE87000626 12:5047 


See DOE/ER/05126-306 99: DE87002266 12:5952 
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NTIS PC PC E03/MF E01 
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NTIS, PC A02/MF AO01 
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NTIS PC PC E03/MF E01 
NTIS, PC A05/MF A01 
NTIS, PC A02/MF A01 
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5712 
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6009 
6029 
6043 
6046 
6058 
6060 


PNL-SA- 


13221 
13785 
13796 
14311 
14378 


PPA-BEN- 


4 
PPI-FID- 
300101 


315-4986102 


PSU-ME- 


85-R-0063 


Availability 
Source 


NTISMF E07 

NTIS, PC Al1/MF A0l 
NTIS, PC A03/MF A01 
NTIS, PC A07/MF AO1 
NTIS, PC A03/MF A01 
NTIS, PC A04/MF A01 
NTIS, PC A02/MF AO1 
NTIS, PC A06/MF A01 
NTIS, PC A03/MF AO1 
NTIS, PC A03/MF AOI 
NTIS, PC A99/MF E04 
NTIS, PC A09/MF AO1 
NTIS, PC A08/MF A01 
NTIS, PC A15/MF A01 
NTIS, PC A02/MF AO01 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A04/MF AO1 
NTIS, PC A06/MF AO1 
NTIS, PC A05/MF A01 
NTIS, PC A03/MF AOI 
NTIS, PC A04/MF A01 
NTIS PC PC E05/MF E05 
NTIS, PC A10/MF AOl1 
NTIS, PC A04/MF A01 
NTIS, PC A08/MF A01 
NTIS, PC A08/MF A01 
NTIS, PC A07/MF AO1 
NTIS, PC A05/MF A01 
NTIS, PC A07/MF AOI 
NTIS, PC A05/MF A01 
NTIS, PC A99/MF E04 
NTIS, PC A19/MF A01 
NTIS, PC A04/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A12/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF AO1 


NTIS (US Sales Only), PC A06/MF A0O1 
NTIS (US Sales Only), PC A07/MF AO1 


See DOE/ET/51013-186 
See DOE/ET/51013-189 
See DOE/ET/51013-194 


See NUREG/CR-4517 

See NUREG/CR-4515 

NTIS, PC A04/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A04/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A06/MF A01; 1 (GPO Dep.) 
NTIS, PC A05/MF A01; 1 (GPO Dep.) 
NTIS, PC Al1/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 


NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
See NUREG/CP-0079 

NTIS, PC A04/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS (US Sales Only), PC A06/MF A01 
See DOE/NASA-0247-1 

NTIS, PC A04/MF A01; 1 (GPO Dep.) 
See AD-A-171252/0/XAB 

NTIS (US Sales Only), PC A06/MF ACi 
See PB-86-235678/XAB 

See PB-86-238953/XAB 

See PB-86-232857/XAB 

See AD-A-170925/2/XAB 


See AD-A-170952/6/XAB 


DE87750043 
DE87750051 


DE87001742 
DE87001748 
DE87001747 


1187002253 

7187002312 

DE87001864 
DE87001849 
DE87001869 
DE87001337 
DE87002135 
DE87001865 
DE87000303 
DE87001893 
DE87002134 
DE87001866 


DE87001656 
DE87000448 
7187002232 

DE87001801 
DE87002068 


DE87780025 


DE87002083 


DE87000624 


DE87750493 
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12:6085 
12:4419 
12:4080 
12:3447 
12:3496 
12:3529 
12:5376 
12:3497 
12:5644 
12:3816 


12:5645 
12:4457 
12:3526 
12:5020 
12:3448 
12:5614 
12:3697 
12:3911 
12:4676 
12:4471 
12:5318 
12:5211 
12:5196 
12:6310 


12:6311 
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SAND- 
78-8262 
84-7008 
85-0051 
85-1305 
85-2316 
85-2317 
85-2318 
85-2319 
85-2320 
86-0036 


5 
SBI-R- 

177 
SERI/SP- 

234-25 

271-2828 


Availability 

Source 

See AD-A-170694/4/XAB 

See AD-A-170976/5/XAB 

See AD-A-170628/2/XAB 

NTIS (US Sales Only), PC A02/MF A01 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 


NTIS (US Sales Only), PC A03/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A03/MF AOI; 1 
NTIS (US Sales Only), PC A03/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A03/MF AOI; 1 


NTIS (US Sales Only), PC A05/MF AOI; i 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF A01 


See N-86-27136 
See AD-A-171179/5/XAB 
NTIS, PC A02/MF A01 (GPO Dep.) 


See DOE/SF/10499-T96 
See DOE/SF/10499-T161 


NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A0S/MF A01; 1 (GPO Dep.) 
NTIS, PC A0S/MF AOI (GPO Dep.) 
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